Alignment search results for V1-V9 amplicon sequencing of the mock community.
The top three hits for 3,000 query sequences are shown. The values represent the bit score of
alignment.

1
735 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
733 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
733 Shigella flexneri 2a str. 301 GCA_000006925.2
720 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
2
399 Deinococcus radiodurans R1 GCA_000008565.1
240 Deinococcus hopiensis KR-140 GCA_900176165.1
239 Deinococcus deserti VCD115 GCA_000020685.1
3
823 Clostridium beijerinckii GCA_000833105.2
786 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
757 Clostridium puniceum GCA_002006345.1
4
716 Clostridium beijerinckii GCA_000833105.2
656 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
653 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
5
474 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
448 Staphylococcus capitis subsp. capitis GCA_001028645.1
386 Megasphaera cerevisiae DSM 20462 GCA_001045675.1
386 Staphylococcus warneri SG1 GCA_000332735.1
6
544 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
513 Staphylococcus capitis subsp. capitis GCA_001028645.1
448 Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
7
773 Clostridium beijerinckii GCA_000833105.2
762 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
721 Clostridium puniceum GCA_002006345.1
8
680 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
609 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
446 Lactobacillus iners DSM 13335 GCA_000160875.1
9
765 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
701 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
499 Lactobacillus psittaci DSM 15354 GCA_000425905.1
a
675 Clostridium beijerinckii GCA_000833105.2
635 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
594 Clostridium puniceum GCA_002006345.1
b
462 Clostridium beijerinckii GCA_000833105.2
440 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
438 Clostridium butyricum GCA_001456065.2
c
676 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
645 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
480 Lactobacillus iners DSM 13335 GCA_000160875.1
d
753 Clostridium beijerinckii GCA_000833105.2
724 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
697 Clostridium puniceum GCA_002006345.1
e
742 Streptococcus mutans UA159 GCA_000007465.2
546 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
490 Streptococcus halotolerans GCA_001598035.1
f
384 Enterococcus faecalis V583 GCA_000007785.1
384 Streptomyces cinnamoneus GCA_001885705.1
351 Enterococcus faecium DO GCA_000174395.2
338 Enterococcus casseliflavus EC20 GCA_000157355.2
338 Enterococcus dispar ATCC 51266 GCA_000406945.1
338 Enterococcus hirae ATCC 9790 GCA_000271405.2
338 Enterococcus massiliensis GCA_001050095.1
338 Enterococcus mundtii QU 25 GCA_000504125.1
338 Enterococcus saccharolyticus subsp. saccharolyticus ATCC 43076 GCA_000407285.1

9

824 Deinococcus radiodurans R1 GCA_000008565.1
529 Deinococcus deserti VCD115 GCA_000020685.1
486 Deinococcus hopiensis KR-140 GCA_900176165.1



787 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
776 Staphylococcus capitis subsp. capitis GCA_001028645.1
704 Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

668 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
627 Staphylococcus capitis subsp. capitis GCA_001028645.1
573 Staphylococcus hominis subsp. hominis (80 GCA_000183685.1

]
736 Enterococcus faecalis V583 GCA_000007785.1
689 Streptomyces cinnamoneus GCA_001885705.1
564 Enterococcus rivorum GCA_001742285.1

672 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
624 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
520 Gemmobacter aquatilis GCA_900110025.1

753 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
688 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
561 Gemmobacter aquatilis GCA_900110025.1

717 Bacillus anthracis str. Ames GCA_000007845.1

717 Bacillus anthracis str. Sterne GCA_000008165.1

717 Bacillus cereus ATCC 14579 GCA_000007825.1

717 Bacillus thuringiensis YBT-1518 GCA_000497525.2

717 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
704 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

697 Bacillus mycoides GCA_000832605.1

n
536 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
522 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
382 Lactobacillus iners DSM 13335 GCA_000160875.1

o
522 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2

513 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

513 Shigella flexneri 2a str. 301 GCA_000006925.2

506 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

p

833 Clostridium beijerinckii GCA_000833105.2

774 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
770 Clostridium puniceum GCA_002006345.1

q

514 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1

505 Staphylococcus capitis subsp. capitis GCA_001028645.1
479 Staphylococcus condimenti GCA_001618885.1
479 Staphylococcus simulans GCA_001559115.1

r
510 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

510 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
501 Escherichia coli IAI39 GCA_000026345.1

495 Escherichia coli UMN@26 GCA_000026325.2

S
476 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
449 Staphylococcus capitis subsp. capitis GCA_001028645.1
383 Staphylococcus lugdunensis HKU09-01 GCA_000025085.1

t

640 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
618 Staphylococcus capitis subsp. capitis GCA_001028645.1
582 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
u

593 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2

524 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
443 Gemmobacter aquatilis GCA_900110025.1

v

788 Deinococcus radiodurans R1 GCA_000008565.1

518 Deinococcus deserti VCD115 GCA_000020685.1
489 Deinococcus gobiensis I-0 GCA_000252445.1

w

1035 Enterococcus faecalis V583 GCA_000007785.1

989 Streptomyces cinnamoneus GCA_001885705.1

929 Enterococcus rivorum GCA_001742285.1

X

519 Enterococcus faecalis V583 GCA_000007785.1
473 Enterococcus rivorum GCA_001742285.1
472 Streptomyces cinnamoneus GCA_001885705.1

y



518 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
478 Staphylococcus capitis subsp. capitis GCA_001028645.1
450 Staphylococcus warneri SG1 GCA_000332735.1

492 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
482 Shigella flexneri 2a str. 301 GCA_000006925.2
478 Escherichia coli UMN@26 GCA_000026325.2

876 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
868 Staphylococcus capitis subsp. capitis GCA_001028645.1
800 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
800 Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

639 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

635 Escherichia coli UMN@26 GCA_000026325.2

635 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
631 Escherichia coli IAI39 GCA_000026345.1

631 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
631 Shigella flexneri 2a str. 301 GCA_000006925.2

660 Deinococcus radiodurans R1 GCA_000008565.1
452 Deinococcus gobiensis I-0 GCA_000252445.1
434 Deinococcus deserti VCD115 GCA_000020685.1

571 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
558 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

558 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
558 Escherichia coli UMN@26 GCA_000026325.2

558 Shigella flexneri 2a str. 301 GCA_000006925.2

554 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

709 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
615 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
544 Gemmobacter aquatilis GCA_900110025.1

943 Streptococcus mutans UA159 GCA_000007465.2
662 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
592 Streptococcus macacae NCTC 11558 GCA_000187995.3

549 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
543 Clostridium beijerinckii GCA_000833105.2
513 Clostridium puniceum GCA_002006345.1

806 Streptococcus mutans UA159 GCA_000007465.2
581 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
560 Streptococcus gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

711 Enterococcus faecalis V583 GCA_000007785.1
665 Streptomyces cinnamoneus GCA_001885705.1
621 Enterococcus rivorum GCA_001742285.1

796 Clostridium beijerinckii GCA_000833105.2
776 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
762 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

818 Streptococcus mutans UA159 GCA_000007465.2
653 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
640 Streptococcus merionis DSM 19192 GCA_000380085.1

586 Clostridium beijerinckii GCA_000833105.2
563 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
538 Clostridium puniceum GCA_002006345.1

707 Deinococcus radiodurans R1 GCA_000008565.1
470 Deinococcus deserti VCD115 GCA_000020685.1
426 Deinococcus soli Cha et al. 2016 GCA_001007995.1

738 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
697 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
660 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

462 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
456 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1
449 Staphylococcus lutrae GCA_002101335.1

830 Enterococcus faecalis V583 GCA_000007785.1



783 Streptomyces cinnamoneus GCA_001885705.1
778 Enterococcus haemoperoxidus ATCC BAA-382 GCA_000407165.1

742 Clostridium beijerinckii GCA_000833105.2
696 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
679 Clostridium puniceum GCA_002006345.1

789 Clostridium beijerinckii GCA_000833105.2
788 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
772 Clostridium puniceum GCA_002006345.1

619 Clostridium beijerinckii GCA_000833105.2
593 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
592 Clostridium puniceum GCA_002006345.1

533 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

519 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
519 Shigella flexneri 2a str. 301 GCA_000006925.2

518 Escherichia coli UMN@26 GCA_000026325.2

738 Clostridium beijerinckii GCA_000833105.2

705 Clostridium puniceum GCA_002006345.1

705 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
693 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

606 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
520 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
476 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

685 Deinococcus radiodurans R1 GCA_000008565.1
472 Deinococcus deserti VCD115 GCA_000020685.1
430 Deinococcus puniceus GCA_001644565.1

901 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
834 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
592 Lactobacillus iners DSM 13335 GCA_000160875.1

658 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
501 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
476 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

819 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
764 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
576 Lactobacillus iners DSM 13335 GCA_000160875.1

803 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
709 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
594 Lactobacillus iners DSM 13335 GCA_000160875.1

523 Deinococcus radiodurans R1 GCA_000008565.1
375 Deinococcus deserti VCD115 GCA_000020685.1
370 Deinococcus hopiensis KR-140 GCA_900176165.1

652 Deinococcus radiodurans R1 GCA_000008565.1
384 Deinococcus deserti VCD115 GCA_000020685.1
340 Deinococcus proteolyticus MRP GCA_000190555.1

558 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
527 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
518 Staphylococcus capitis subsp. capitis GCA_001028645.1

880 Clostridium beijerinckii GCA_000833105.2
822 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
797 Clostridium butyricum GCA_001456065.2

786 Clostridium beijerinckii GCA_000833105.2
753 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
730 Clostridium puniceum GCA_002006345.1

704 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

704 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
680 Shigella flexneri 2a str. 301 GCA_000006925.2

674 Escherichia coli UMN@26 GCA_000026325.2

499 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
481 Staphylococcus capitis subsp. capitis GCA_001028645.1



Staphylococcus warneri SG1 GCA_000332735.1

Clostridium
Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter

beijerinckii GCA_000833105.2

saccharobutylicum DSM 13864 GCA_000473995.1
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Clostridium
Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2

puniceum GCA_002006345.1

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Rhodobacter
Rhodobacter
Gemmobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Megasphaera

cerevisiae DSM 20462 GCA_001045675.1

Staphylococcus warneri SG1 GCA_000332735.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Clostridium
Clostridium
Clostridium
Clostridium

Deinococcus
Deinococcus
Deinococcus

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

saccharobutylicum DSM 13864 GCA_000473995.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus
Deinococcus
Deinococcus

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
hopiensis KR-140 GCA_900176165.1



Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus marmoris DSM 12784 GCA_000701405.1
Deinococcus puniceus GCA_001644565.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus massiliensis GCA_001050095.1
Enterococcus mundtii QU 25 GCA_000504125.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus marmoris DSM 12784 GCA_000701405.1
Deinococcus swuensis GCA_000800395.1
Deinococcus deserti VCD115 GCA_000020685.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium chromiireducens GCA_002029255.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2
Clostridium butyricum GCA_001456065.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1



Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus kimchicus JCM 15530 GCA_001433995.1

Enterococcus faecalis V583 GCA_000007785.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus haemoperoxidus ATCC BAA-382 GCA_000407165.1
Enterococcus rivorum GCA_001742285.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli UMN@O26 GCA_000026325.2

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus saccharolyticus subsp. saccharolyticus ATCC 43076 GCA_000407285.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1



Staphylococcus
Staphylococcus
Staphylococcus

Deinococcus ra
Deinococcus de
Deinococcus ho

Lactobacillus
Lactobacillus
Lactobacillus

Clostridium be
Clostridium sa
Clostridium sa

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
hominis subsp. hominis C80 GCA_000183685.1

diodurans R1 GCA_000008565.1
serti VCD115 GCA_000020685.1
piensis KR-140 GCA_900176165.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

ccharobutylicum DSM 13864 GCA_000473995.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus th
Bacillus cereu
Bacillus pseud
Bacillus thuri

Staphylococcus
Staphylococcus
Staphylococcus

Staphylococcus
Staphylococcus
Staphylococcus

Clostridium be
Clostridium sa
Clostridium bu

Streptococcus
Streptococcus
Streptococcus

Clostridium be
Clostridium sa
Clostridium bu

Lactobacillus
Lactobacillus
Lactobacillus

Deinococcus ra
Deinococcus go
Deinococcus pi

Staphylococcus
Staphylococcus
Staphylococcus

Clostridium be
Clostridium sa
Clostridium sa

Staphylococcus
Staphylococcus
Staphylococcus

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

Enterococcus f
Streptomyces ¢
Enterococcus f

Rhodobacter sp

uringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

s ATCC 14579 GCA_000007825.1
omycoides DSM 12442 GCA_000161455.1
ngiensis YBT-1518 GCA_000497525.2

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
warneri SG1 GCA_000332735.1

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
haemolyticus JCSC1435 GCA_000009865.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

tyricum GCA_001456065.2

mutans UA159 GCA_000007465.2

ratti FA-1 = DSM 20564 GCA_000286075.1

gordonii str. Challis substr. CH1 GCA_000017005.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

tyricum GCA_001456065.2

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

diodurans R1 GCA_000008565.1
biensis I-0 GCA_000252445.1
mensis DSM 21231 GCA_000519345.1

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
warneri SG1 GCA_000332735.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

ccharobutylicum DSM 13864 GCA_000473995.1

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
warneri SG1 GCA_000332735.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
psittaci DSM 15354 GCA_000425905.1

aecalis V583 GCA_000007785.1
innamoneus GCA_001885705.1
aecium DO GCA_000174395.2

haeroides 2.4.1 GCA_000012905.2



Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli UMN@26 GCA_000026325.2

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli IAI39 GCA_000026345.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
Staphylococcus hominis subsp. hominis €80 GCA_000183685.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Deinococcus radiodurans R1 GCA_000008565.1



Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Rhodovulum sulfidophilum DSM 1374 GCA_001633165.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus canis NBRC 100695 GCA_001544375.1
Enterococcus phoeniculicola ATCC BAA-412 GCA_000407505.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Lactobacillus
Lactobacillus
Lactobacillus
Lactobacillus

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
jensenii GCA_001936235.1

psittaci DSM 15354 GCA_000425905.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1
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Lactobacillus
Lactobacillus
Lactobacillus
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Clostridium s
Clostridium p
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Enterococcus

Clostridium b
Clostridium s
Clostridium p

Enterococcus
Streptomyces
Enterococcus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

eijerinckii GCA_000833105.2
accharobutylicum DSM 13864 GCA_000473995.1
uniceum GCA_002006345.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

eijerinckii GCA_000833105.2
accharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
uniceum GCA_002006345.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

1085 Streptococcus mutans UA159 GCA_000007465.2
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Streptococcus
Streptococcus

Clostridium b
Clostridium s
Clostridium p

ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

eijerinckii GCA_000833105.2
accharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
uniceum GCA_002006345.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Lactobacillus
Lactobacillus
Lactobacillus

Clostridium b
Clostridium s
Clostridium s
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Streptomyces
Enterococcus

Enterococcus
Streptomyces
Enterococcus

Enterococcus
Streptomyces
Enterococcus

Streptococcus
Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

Staphylococcu
Staphylococcu
Staphylococcu

Streptococcus
Streptococcus
Streptococcus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

eijerinckii GCA_000833105.2
accharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
accharobutylicum DSM 13864 GCA_000473995.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
haemoperoxidus ATCC BAA-382 GCA_000407165.1

mutans UA159 GCA_000007465.2

ratti FA-1 = DSM 20564 GCA_000286075.1

equinus GCA_000964315.1

gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

s epidermidis ATCC 12228 GCA_000007645.1
s capitis subsp. capitis GCA_001028645.1
s aureus subsp. aureus NCTC 8325 GCA_000013425.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1

Deinococcus d
Deinococcus p

Streptococcus
Streptococcus
Streptococcus

eserti VCD115 GCA_000020685.1
uniceus GCA_001644565.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1
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684 Clostridium beijerinckii GCA_000833105.2

635 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
628 Clostridium puniceum GCA_002006345.1

527 Clostridium beijerinckii GCA_000833105.2

482 Clostridium puniceum GCA_002006345.1

482 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
463 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

648 Streptococcus mutans UA159 GCA_000007465.2

446 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

433 Streptococcus ferus DSM 20646 GCA_000372425.1

3c

366 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1

358 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

343 Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
343 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

711 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
561 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
542 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

722 Deinococcus radiodurans R1 GCA_000008565.1
444 Deinococcus deserti VCD115 GCA_000020685.1
403 Deinococcus gobiensis I-0 GCA_000252445.1

570 Clostridium beijerinckii GCA_000833105.2

570 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
549 Clostridium puniceum GCA_002006345.1

527 Clostridium butyricum GCA_001456065.2

643 Deinococcus radiodurans R1 GCA_000008565.1
468 Deinococcus gobiensis I-0 GCA_000252445.1
433 Deinococcus soli Cha et al. 2016 GCA_001007995.1

617 Clostridium beijerinckii GCA_000833105.2

595 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
572 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

3i

782 Enterococcus faecalis V583 GCA_000007785.1

735 Streptomyces cinnamoneus GCA_001885705.1

693 Enterococcus rivorum GCA_001742285.1

3]

716 Clostridium beijerinckii GCA_000833105.2

691 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
672 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

711 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
615 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
565 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

893 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
826 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
653 Lactobacillus iners DSM 13335 GCA_000160875.1

729 Streptococcus mutans UA159 GCA_000007465.2
503 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
498 Streptococcus macacae NCTC 11558 GCA_000187995.3

732 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
732 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
724 Escherichia coli IAI39 GCA_000026345.1

717 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

717 Shigella flexneri 2a str. 301 GCA_000006925.2

462 Streptococcus mutans UA159 GCA_000007465.2
360 Streptococcus ferus DSM 20646 GCA_000372425.1
355 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

815 Enterococcus faecalis V583 GCA_000007785.1
768 Streptomyces cinnamoneus GCA_001885705.1
700 Enterococcus asini ATCC 700915 GCA_000407365.1

551 Streptococcus mutans UA159 GCA_000007465.2
418 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
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Streptomyces ci
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Deinococcus rad

quinus GCA_000964315.1

utans UA159 GCA_000007465.2
ordonii str. Challis substr. CH1 GCA_000017005.1
atti FA-1 = DSM 20564 GCA_000286075.1

asseri ATCC 33323 = JCM 1131 GCA_000014425.1
ominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
ners DSM 13335 GCA_000160875.1

iodurans R1 GCA_000008565.1
erti VCD115 GCA_000020685.1
iensis I-0 GCA_000252445.1

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
aureus subsp. aureus NCTC 8325 GCA_000013425.1

i str. K-12 substr. MG1655 GCA_000005845.2
i 0104_3AH4 str. 2011C-3493 GCA_000299455.1
ri 2a str. 301 GCA_000006925.2

adolescentis ATCC 15703 GCA_000010425.1
angulatum DSM 20098 = JCM 7096 GCA_001025155.1
longum NCC2705 GCA_000007525.1

adolescentis ATCC 15703 GCA_000010425.1
dentium JCM 1195 = DSM 20436 GCA_001042595.1
angulatum DSM 20098 = JCM 7096 GCA_001025155.1

jerinckii GCA_000833105.2

charoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

yricum GCA_001456065.2

jerinckii GCA_000833105.2

charoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

iceum GCA_002006345.1

giensis YBT-1518 GCA_000497525.2
cis str. Ames GCA_000007845.1
cis str. Sterne GCA_000008165.1
ATCC 14579 GCA_000007825.1

ringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

mycoides DSM 12442 GCA_000161455.1

iodurans R1 GCA_000008565.1
erti VCD115 GCA_000020685.1
teolyticus MRP GCA_000190555.1

aeroides 2.4.1 GCA_000012905.2
aeroides ATCC 17025 GCA_000016405.1
er psychrotolerans GCA_001294535.1

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
hominis subsp. hominis C80 GCA_000183685.1

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
lugdunensis HKU@9-01 GCA_000025085.1

iodurans R1 GCA_000008565.1
erti VCD115 GCA_000020685.1
iensis I-0 GCA_000252445.1

jerinckii GCA_000833105.2
iceum GCA_002006345.1
charobutylicum DSM 13864 GCA_000473995.1

charoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

yricum GCA_001456065.2
ecalis V583 GCA_000007785.1
nnamoneus GCA_001885705.1
ecium DO GCA_000174395.2

iodurans R1 GCA_000008565.1



Deinococcus soli Cha et al. 2016 GCA_001007995.1
Deinococcus deserti VCD115 GCA_000020685.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus halotolerans GCA_001598035.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Escherichia coli IAI39 GCA_000026345.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus mycoides GCA_000832605.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus haemoperoxidus ATCC BAA-382 GCA_000407165.1

Clostridium beijerinckii GCA_000833105.2

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Deinococcus radiodurans R1 GCA_000008565.1



507 Deinococcus deserti VCD115 GCA_000020685.1
456 Deinococcus murrayi DSM 11303 GCA_000482805.1

683 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
626 Staphylococcus capitis subsp. capitis GCA_001028645.1
518 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

468 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
403 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
318 Defluviimonas indica GCA_900106675.1

738 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

738 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
719 Escherichia coli IAI39 GCA_000026345.1

709 Escherichia coli UMN@26 GCA_000026325.2

475 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

475 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
471 Escherichia coli IAI39 GCA_000026345.1

470 Escherichia coli UMN@26 GCA_000026325.2

690 Enterococcus faecalis V583 GCA_000007785.1
643 Streptomyces cinnamoneus GCA_001885705.1
620 Enterococcus rivorum GCA_001742285.1

851 Bacillus cereus ATCC 14579 GCA_000007825.1

851 Bacillus thuringiensis YBT-1518 GCA_000497525.2

849 Bacillus anthracis str. Ames GCA_000007845.1

849 Bacillus anthracis str. Sterne GCA_000008165.1

849 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
834 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

349 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
346 Clostridium beijerinckii GCA_000833105.2

344 Clostridium butyricum GCA_001456065.2

344 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

794 Streptococcus mutans UA159 GCA_000007465.2
550 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
510 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

728 Clostridium beijerinckii GCA_000833105.2
700 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
681 Clostridium puniceum GCA_002006345.1

494 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
389 Gemmobacter aquatilis GCA_900110025.1
383 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1

432 Clostridium beijerinckii GCA_000833105.2
415 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
393 Clostridium butyricum GCA_001456065.2

774 Streptococcus mutans UA159 GCA_000007465.2
599 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
537 Streptococcus ferus DSM 20646 GCA_000372425.1

746 Streptococcus mutans UA159 GCA_000007465.2
488 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
486 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

1002 Streptococcus mutans UA159 GCA_000007465.2

762 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

666 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
de

780 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
719 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
554 Lactobacillus iners DSM 13335 GCA_000160875.1

4f

708 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1

661 Staphylococcus capitis subsp. capitis GCA_001028645.1

655 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

4g

702 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2

621 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1

500 Defluviimonas alba GCA_001620265.1



Enterococcus faecalis V583 GCA_000007785.1
Enterococcus canis NBRC 100695 GCA_001544375.1
Streptomyces cinnamoneus GCA_001885705.1

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

puniceum GCA_002006345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Escherichia
Escherichia
Escherichia
Escherichia
Escherichia

coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
coli 0157_3AH7 str. Sakai GCA_000008865.1

coli 083_3AH1 str. NRG 857C GCA_000183345.1
coli UMN@26 GCA_000026325.2

coli str. K-12 substr. MG1655 GCA_000005845.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia

Salmonella enterica subsp. enterica serovar Typhimurium str. LT2 GCA_000006945.2

coli IAI39 GCA_000026345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1

5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Clostridium
Clostridium
Clostridium

Escherichia
Escherichia
Escherichia

beijerinckii GCA_000833105.2
saccharobutylicum DSM 13864 GCA_000473995.1
puniceum GCA_002006345.1

coli str. K-12 substr. MG1655 GCA_000005845.2
coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
coli 0157_3AH7 str. Sakai GCA_000008865.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia

coli IAI39 GCA_000026345.1

Shigella dysenteriae Sd197 GCA_000012005.1

Streptococcus mutans UA159 GCA_000007465.2
Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1



Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus equinus GCA_000964315.1
Streptococcus anginosus C238 GCA_000463505.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus puniceus GCA_001644565.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus equinus GCA_000964315.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium stellenboschense GCA_000741785.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1



Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Gemmobacter megaterium GCA_900156815.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus crispatus ST1 GCA_000091765.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Rhodobacter vinaykumarii GCA_900156695.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium longum NCC2705 GCA_000007525.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1



Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus murrayi DSM 11303 GCA_000482805.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli IAI39 GCA_000026345.1

Escherichia coli UMN@26 GCA_000026325.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0@ GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

1023 Streptococcus mutans UA159 GCA_000007465.2

770
702

51
741
711
697

5]
413
363
346

5k
645
619
534

51
783
752
671
671

5m
566
539
523

5n
740
712
666

Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Clostridium beijerinckii GCA_000833105.2
Clostridium puniceum GCA_002006345.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium breve DSM 20213 = JCM 1192 GCA_001025175.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
Staphylococcus warneri SG1 GCA_000332735.1

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus rivorum GCA_001742285.1
Streptomyces cinnamoneus GCA_001885705.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1



737 Clostridium beijerinckii GCA_000833105.2
686 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
666 Clostridium puniceum GCA_002006345.1

923 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
852 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
656 Lactobacillus iners DSM 13335 GCA_000160875.1

733 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
669 Staphylococcus capitis subsp. capitis GCA_001028645.1
626 Staphylococcus warneri SG1 GCA_000332735.1

532 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2

511 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
416 Defluviimonas alba GCA_001620265.1

416 Thioclava indica GCA_000714545.1

813 Streptococcus mutans UA159 GCA_000007465.2
613 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
580 Streptococcus merionis DSM 19192 GCA_000380085.1

709 Clostridium beijerinckii GCA_000833105.2
660 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
643 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

818 Streptococcus mutans UA159 GCA_000007465.2
621 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
589 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

681 Deinococcus radiodurans R1 GCA_000008565.1
421 Deinococcus deserti VCD115 GCA_000020685.1
417 Deinococcus puniceus GCA_001644565.1

578 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
530 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
415 Lactobacillus jensenii GCA_001936235.1

415 Lactobacillus psittaci DSM 15354 GCA_000425905.1

511 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
505 Streptomyces cinnamoneus GCA_001885705.1
480 Staphylococcus capitis subsp. capitis GCA_001028645.1

746 Streptococcus mutans UA159 GCA_000007465.2
524 Streptococcus ferus DSM 20646 GCA_000372425.1
513 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

664 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
658 Escherichia coli IAI39 GCA_000026345.1

658 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

658 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
658 Escherichia coli UMN@26 GCA_000026325.2

658 Shigella flexneri 2a str. 301 GCA_000006925.2

643 Shigella dysenteriae Sd197 GCA_000012005.1

879 Bacillus anthracis str. Ames GCA_000007845.1

879 Bacillus anthracis str. Sterne GCA_000008165.1

879 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
853 Bacillus cereus ATCC 14579 GCA_000007825.1

842 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

787 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
736 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
578 Lactobacillus iners DSM 13335 GCA_000160875.1

1005 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
995 Bacillus anthracis str. Ames GCA_000007845.1

995 Bacillus anthracis str. Sterne GCA_000008165.1

983 Bacillus cereus ATCC 14579 GCA_000007825.1

5D

735 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
702 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
512 Lactobacillus iners DSM 13335 GCA_000160875.1

5E
426 Streptococcus mutans UA159 GCA_000007465.2

320 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1



Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus faecium DO GCA_000174395.2

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1
Bifidobacterium asteroides PRL2011 GCA_000304215.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium longum NCC2705 GCA_000007525.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus saccharolyticus subsp. saccharolyticus ATCC 43076 GCA_000407285.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus mycoides GCA_000832605.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1



Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1
Deinococcus marmoris DSM 12784 GCA_000701405.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus marmoris DSM 12784 GCA_000701405.1

Escherichia coli IAI39 GCA_000026345.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1



Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium stellenboschense GCA_000741785.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Deinococcus
Deinococcus
Deinococcus

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
soli Cha et al. 2016 GCA_001007995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus criceti HS-6 GCA_000187975.3

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus canis NBRC 100695 GCA_001544375.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter
Gemmobacter

Rhodobacter
Rhodobacter
Rhodobacter

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
chromiireducens GCA_002029255.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

megaterium GCA_900156815.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
capsulatus SB 1003 GCA_000021865.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus asini ATCC 700915 GCA_000407365.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharobutylicum DSM 13864 GCA_000473995.1
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1



730
683
639

6y

421
418

6z
776
766
708

883
827
781

959
912
884

834
825
793

559
512
431

608
573
540

864
864
849
810

881
881
881

873
854

701
607
459

802
779
758

602
602
569
562

828
719
625

761
544
536

879
832
742

747
694
505
505

714
690

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium butyricum GCA_001456065.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium asteroides PRL2011 GCA_000304215.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus asini ATCC 700915 GCA_000407365.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus jensenii GCA_001936235.1

Lactobacillus psittaci DSM 15354 GCA_000425905.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1



Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium
Clostridium
Clostridium
Clostridium
Clostridium

Rhodobacter

beijerinckii GCA_000833105.2
puniceum GCA_002006345.1
saccharobutylicum DSM 13864 GCA_000473995.1

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

butyricum GCA_001456065.2

sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2
Escherichia coli UMN@26 GCA_000026325.2

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1
Bifidobacterium longum NCC2705 GCA_000007525.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus halotolerans GCA_001598035.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus massiliensis GCA_001050095.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia
Escherichia
Escherichia
Escherichia
Escherichia

coli
coli
coli
coli
coli

0104_3AH4 str. 2011C-3493 GCA_000299455.1
0157_3AH7 str. Sakai GCA_000008865.1

str. K-12 substr. MG1655 GCA_000005845.2
083_3AH1 str. NRG 857C GCA_000183345.1
UMN@26 GCA_000026325.2

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus faecium DO GCA_000174395.2
Enterococcus canis NBRC 100695 GCA_001544375.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

Lactobacillus iners DSM 13335 GCA_000160875.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus faecium DO GCA_000174395.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1

Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Bifidobacterium tsurumiense GCA_000741765.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus equinus GCA_000964315.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1



Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus warneri SG1 GCA_000332735.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus canis NBRC 100695 GCA_001544375.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium butyricum GCA_001456065.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0@ GCA_000252445.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

Lactobacillus jensenii GCA_001936235.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter wandonensis GCA_001202035.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

Lactobacillus iners DSM 13335 GCA_000160875.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Enterococcus faecalis V583 GCA_000007785.1



Streptomyces cinnamoneus GCA_001885705.1
Enterococcus canis NBRC 100695 GCA_001544375.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus equinus GCA_000964315.1
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli UMN@26 GCA_000026325.2

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
Staphylococcus warneri SG1 GCA_000332735.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1
Deinococcus murrayi DSM 11303 GCA_000482805.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus puniceus GCA_001644565.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus proteolyticus MRP GCA_000190555.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1



Bifidobacterium asteroides PRL2011 GCA_000304215.1

Escherichia
Escherichia

coli str. K-12 substr. MG1655 GCA_000005845.2
coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Deinococcus
Deinococcus
Deinococcus

Clostridium
Clostridium
Clostridium

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1

marmoris DSM 12784 GCA_000701405.1

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

saccharobutylicum DSM 13864 GCA_000473995.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium breve DSM 20213 = JCM 1192 GCA_001025175.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus criceti HS-6 GCA_000187975.3

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Escherichia
Escherichia
Escherichia
Escherichia
Escherichia

coli IAI39 GCA_000026345.1

coli 0157_3AH7 str. Sakai GCA_000008865.1
coli str. K-12 substr. MG1655 GCA_000005845.2
coli UMNO26 GCA_000026325.2

coli 083_3AH1 str. NRG 857C GCA_000183345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Rhodobacter
Rhodobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Defluviimonas alba GCA_001620265.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Megasphaera

cerevisiae DSM 20462 GCA_001045675.1

Staphylococcus warneri SG1 GCA_000332735.1

Deinococcus
Deinococcus
Deinococcus

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
proteolyticus MRP GCA_000190555.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus mycoides GCA_000832605.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium longum NCC2705 GCA_000007525.1



Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus jensenii GCA_001936235.1

Lactobacillus psittaci DSM 15354 GCA_000425905.1

Escherichia coli IAI39 GCA_000026345.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus proteolyticus MRP GCA_000190555.1
Deinococcus deserti VCD115 GCA_000020685.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus thailandicus GCA_001652875.1
Enterococcus canis NBRC 100695 GCA_001544375.1



8f
591 Streptococcus mutans UA159 GCA_000007465.2
417 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
398 Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1
8g
439 Enterococcus faecalis V583 GCA_000007785.1
395 Streptomyces cinnamoneus GCA_001885705.1
390 Enterococcus faecium DO GCA_000174395.2
8h
773 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
692 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
577 Lactobacillus iners DSM 13335 GCA_000160875.1
8i
697 Deinococcus radiodurans R1 GCA_000008565.1
425 Deinococcus deserti VCD115 GCA_000020685.1
406 Deinococcus gobiensis I-0 GCA_000252445.1
406 Deinococcus murrayi DSM 11303 GCA_000482805.1
8]
332 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
253 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
250 Pseudorhodobacter psychrotolerans GCA_001294535.1
8k
607 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
521 Staphylococcus capitis subsp. capitis GCA_001028645.1
509 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
509 Staphylococcus hominis subsp. hominis (80 GCA_000183685.1
81
611 Deinococcus radiodurans R1 GCA_000008565.1
379 Deinococcus deserti VCD115 GCA_000020685.1
365 Deinococcus hopiensis KR-140 GCA_900176165.1
8m
769 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
768 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
768 Shigella flexneri 2a str. 301 GCA_000006925.2
765 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
8n
466 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
462 Clostridium beijerinckii GCA_000833105.2
451 Clostridium puniceum GCA_002006345.1
451 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
8o
1002 Streptococcus mutans UA159 GCA_000007465.2
777 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
756 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
8p
770 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
713 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
543 Lactobacillus iners DSM 13335 GCA_000160875.1
8q
864 Enterococcus faecalis V583 GCA_000007785.1
817 Streptomyces cinnamoneus GCA_001885705.1
744 Enterococcus rivorum GCA_001742285.1
8r
615 Enterococcus faecalis V583 GCA_000007785.1
568 Streptomyces cinnamoneus GCA_001885705.1
509 Enterococcus rivorum GCA_001742285.1
8s
531 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
476 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
374 Lactobacillus amylolyticus GCA_002075105.1
374 Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1
8t
466 Bacillus anthracis str. Ames GCA_000007845.1
466 Bacillus anthracis str. Sterne GCA_000008165.1
466 Bacillus cereus ATCC 14579 GCA_000007825.1
466 Bacillus mycoides GCA_000832605.1
466 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
466 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
451 Bacillus thuringiensis YBT-1518 GCA_000497525.2
391 Bacillus cytotoxicus NVH 391-98 GCA_000017425.1
8u
818 Bacillus anthracis str. Ames GCA_000007845.1
818 Bacillus anthracis str. Sterne GCA_000008165.1
818 Bacillus cereus ATCC 14579 GCA_000007825.1
818 Bacillus thuringiensis YBT-1518 GCA_000497525.2
818 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1



803
778

8v
350
312
303

8w
848
846
846
846
811
811

8x
648
574
543

8y
620
577
577
565

819
731
607

749
466
444

731
690
690
682

861
592
560

737
676
661

928
881
795

714
662
464
464

887
823
720

510
405
403

526
439
372

683
655
642

579
529
524
524

715
678

Bacillus pseudomycoides DSM 12442 GCA_000161455.1
Bacillus mycoides GCA_000832605.1

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus rivorum GCA_001742285.1
Streptomyces cinnamoneus GCA_001885705.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus mycoides GCA_000832605.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Clostridium beijerinckii GCA_000833105.2

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Clostridium beijerinckii GCA_000833105.2

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus jensenii GCA_001936235.1

Lactobacillus psittaci DSM 15354 GCA_000425905.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium longum NCC2705 GCA_000007525.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium butyricum GCA_001456065.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1



Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Streptococcus
Streptococcus
Streptococcus

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
halotolerans GCA_001598035.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis (80 GCA_000183685.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus proteolyticus MRP GCA_000190555.1
Deinococcus murrayi DSM 11303 GCA_000482805.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1

Defluviimonas

alba GCA_001620265.1

Pseudorhodobacter psychrotolerans GCA_001294535.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Lactobacillus
Lactobacillus
Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
jensenii GCA_001936235.1

psittaci DSM 15354 GCA_000425905.1

mellis GCA_000967245.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-@ GCA_000252445.1
Deinococcus maricopensis DSM 21211 GCA_000186385.1

Streptococcus
Streptococcus
Streptococcus
Streptococcus

Streptococcus

mutans UA159 GCA_000007465.2

gordonii str. Challis substr. CH1 GCA_000017005.1

ratti FA-1 = DSM 20564 GCA_000286075.1

gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

mutans UA159 GCA_000007465.2



Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium thermophilum GCA_000741495.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus proteolyticus MRP GCA_000190555.1
Deinococcus frigens DSM 12807 GCA_000701425.1
Deinococcus puniceus GCA_001644565.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli IAI39 GCA_000026345.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Shigella dysenteriae Sd197 GCA_000012005.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus asini ATCC 700915 GCA_000407365.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus asini ATCC 700915 GCA_000407365.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus halotolerans GCA_001598035.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus faecium DO GCA_000174395.2

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus salivarius GCA_000785515.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1



689 Bacillus thuringiensis YBT-1518 GCA_000497525.2

790 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
763 Staphylococcus capitis subsp. capitis GCA_001028645.1
678 Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

752 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2

681 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
523 Pseudorhodobacter psychrotolerans GCA_001294535.1

9n

708 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2

631 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
461 Gemmobacter aquatilis GCA_900110025.1

90

666 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
626 Staphylococcus capitis subsp. capitis GCA_001028645.1
590 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
590 Staphylococcus warneri SG1 GCA_000332735.1

754 Clostridium beijerinckii GCA_000833105.2
745 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
728 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

475 Clostridium beijerinckii GCA_000833105.2
468 Clostridium puniceum GCA_002006345.1
468 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
453 Clostridium chromiireducens GCA_002029255.1
9r
736 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
640 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
485 Lactobacillus iners DSM 13335 GCA_000160875.1
9s
274 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
237 Staphylococcus capitis subsp. capitis GCA_001028645.1
236 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

960 Bacillus anthracis str. Ames GCA_000007845.1

960 Bacillus anthracis str. Sterne GCA_000008165.1

952 Bacillus cereus ATCC 14579 GCA_000007825.1

952 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
937 Bacillus thuringiensis YBT-1518 GCA_000497525.2

834 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
808 Escherichia coli UMN@26 GCA_000026325.2
805 Shigella flexneri 2a str. 301 GCA_000006925.2
9v
884 Streptococcus mutans UA159 GCA_000007465.2
652 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
606 Streptococcus ferus DSM 20646 GCA_000372425.1
9w
559 Deinococcus radiodurans R1 GCA_000008565.1
313 Deinococcus soli Cha et al. 2016 GCA_001007995.1
306 Deinococcus deserti VCD115 GCA_000020685.1
9x
638 Enterococcus faecalis V583 GCA_000007785.1
591 Streptomyces cinnamoneus GCA_001885705.1
573 Enterococcus rivorum GCA_001742285.1
9y
585 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
522 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
428 Defluviimonas alba GCA_001620265.1
9z
896 Streptococcus mutans UA159 GCA_000007465.2
641 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
636 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

448 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
443 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
323 Lactobacillus kefiranofaciens ZW3 GCA_000214785.1

809 Enterococcus faecalis V583 GCA_000007785.1
769 Streptomyces cinnamoneus GCA_001885705.1
687 Enterococcus rivorum GCA_001742285.1

455 Enterococcus faecalis V583 GCA_000007785.1
425 Enterococcus dispar ATCC 51266 GCA_000406945.1



Enterococcus phoeniculicola ATCC BAA-412 GCA_000407505.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus agalactiae 2603V_2FR GCA_000007265.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0@ GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus massiliensis GCA_001050095.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Clostridium beijerinckii GCA_000833105.2

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1



Deinococcus gobiensis I-0 GCA_000252445.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-@ GCA_000252445.1
Deinococcus marmoris DSM 12784 GCA_000701405.1
Deinococcus swuensis GCA_000800395.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium breve DSM 20213 = JCM 1192 GCA_001025175.1
Bifidobacterium lemurum GCA_001895165.1

Bifidobacterium mongoliense DSM 21395 GCA_000741285.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1



269 Pseudorhodobacter psychrotolerans GCA_001294535.1
ac
726 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
679 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
591 Defluviimonas alba GCA_001620265.1
ad
528 Bacillus anthracis str. Ames GCA_000007845.1
528 Bacillus anthracis str. Sterne GCA_000008165.1
528 Bacillus cereus ATCC 14579 GCA_000007825.1
528 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
528 Bacillus thuringiensis YBT-1518 GCA_000497525.2
528 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
521 Bacillus mycoides GCA_000832605.1
472 Bacillus cytotoxicus NVH 391-98 GCA_000017425.1
ae
649 Enterococcus faecalis V583 GCA_000007785.1
602 Streptomyces cinnamoneus GCA_001885705.1
560 Enterococcus rivorum GCA_001742285.1
af
795 Deinococcus radiodurans R1 GCA_000008565.1
522 Deinococcus deserti VCD115 GCA_000020685.1
454 Deinococcus hopiensis KR-140 GCA_900176165.1
ag
574 Bacillus thuringiensis YBT-1518 GCA_000497525.2
564 Bacillus anthracis str. Ames GCA_000007845.1
564 Bacillus anthracis str. Sterne GCA_000008165.1
564 Bacillus cereus ATCC 14579 GCA_000007825.1
564 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
549 Bacillus mycoides GCA_000832605.1
ah
802 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
745 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
613 Pseudorhodobacter psychrotolerans GCA_001294535.1
ai
851 Streptococcus mutans UA159 GCA_000007465.2
603 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
564 Streptococcus halotolerans GCA_001598035.1
aj
832 Streptococcus mutans UA159 GCA_000007465.2
592 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
537 Streptococcus ferus DSM 20646 GCA_000372425.1
ak
660 Streptococcus mutans UA159 GCA_000007465.2
466 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
451 Streptococcus iniae GCA_000831485.1
al
750 Streptococcus mutans UA159 GCA_000007465.2
545 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
494 Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1
am
863 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
802 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
562 Lactobacillus iners DSM 13335 GCA_000160875.1
an
569 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
557 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
543 Shigella flexneri 2a str. 301 GCA_000006925.2
ao
645 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
552 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
475 Gemmobacter megaterium GCA_900156815.1
ap
842 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
765 Megasphaera cerevisiae DSM 20462 GCA_001045675.1
765 Staphylococcus warneri SG1 GCA_000332735.1
754 Staphylococcus capitis subsp. capitis GCA_001028645.1
aq
742 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
700 Staphylococcus capitis subsp. capitis GCA_001028645.1
631 Megasphaera cerevisiae DSM 20462 GCA_001045675.1
631 Staphylococcus warneri SG1 GCA_000332735.1
ar
527 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
512 Clostridium puniceum GCA_002006345.1
509 Clostridium beijerinckii GCA_000833105.2
as



633
616
607

at
215
203
108

au
826
497
485

av
641
594
559

aw
570
376

373
ax
755

442

ay
796
781
742

az
401
363
347

aA
534
497
474

aB
453
333
319

655
601
567

552
536
529

730
637
596

548
534
533

aG
843
519
505

aH
510
375
365

al
712
612
553

al
628
606
597

akK
658
602
601

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus delbrueckii subsp. bulgaricus ATCC 11842 = JCM 1002 GCA_000056065.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-@ GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Streptococcus mutans UA159 GCA_000007465.2

Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus equinus GCA_000964315.1

Streptococcus gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Clostridium puniceum GCA_002006345.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus simulans GCA_001559115.1



Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Streptococcus mutans UA159 GCA_000007465.2

Streptococcus equinus GCA_000964315.1

Streptococcus gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus massiliensis GCA_001050095.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus equinus GCA_000964315.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Bacillus cereus ATCC 14579 GCA_000007825.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0@ GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1



615 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
559 Staphylococcus capitis subsp. capitis GCA_001028645.1
513 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

687 Clostridium beijerinckii GCA_000833105.2
641 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
605 Clostridium puniceum GCA_002006345.1

920 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
891 Staphylococcus capitis subsp. capitis GCA_001028645.1
813 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

848 Streptococcus mutans UA159 GCA_000007465.2
640 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
619 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

787 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
743 Staphylococcus capitis subsp. capitis GCA_001028645.1
714 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

705 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
678 Staphylococcus capitis subsp. capitis GCA_001028645.1
642 Staphylococcus warneri SG1 GCA_000332735.1

607 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
549 Staphylococcus capitis subsp. capitis GCA_001028645.1
520 Staphylococcus warneri SG1 GCA_000332735.1

750 Streptococcus mutans UA159 GCA_000007465.2

543 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

531 Streptococcus equinus GCA_000964315.1

ba

786 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1

624 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
609 Bifidobacterium breve DSM 20213 = JCM 1192 GCA_001025175.1

656 Streptococcus mutans UA159 GCA_000007465.2
531 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
499 Streptococcus ferus DSM 20646 GCA_000372425.1

526 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
456 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
434 Bifidobacterium thermophilum GCA_000741495.1

463 Streptococcus mutans UA159 GCA_000007465.2

352 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

345 Streptococcus equinus GCA_000964315.1

345 Streptococcus gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

533 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

533 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
524 Escherichia coli UMN@26 GCA_000026325.2

508 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
508 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
508 Shigella flexneri 2a str. 301 GCA_000006925.2

687 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
616 Lactobacillus hominis DSM 23910 CRBIP 24.179 GCA_000296835.1
450 Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

743 Clostridium beijerinckii GCA_000833105.2
708 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
657 Clostridium puniceum GCA_002006345.1

683 Streptococcus mutans UA159 GCA_000007465.2
471 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
443 Streptococcus ferus DSM 20646 GCA_000372425.1
bi
765 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
749 Staphylococcus capitis subsp. capitis GCA_001028645.1
660 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
bj
716 Streptococcus mutans UA159 GCA_000007465.2
573 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
501 Streptococcus merionis DSM 19192 GCA_000380085.1
bk



539 Clostridium beijerinckii GCA_000833105.2
518 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
482 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

831 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
743 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
563 Lactobacillus iners DSM 13335 GCA_000160875.1

658 Deinococcus radiodurans R1 GCA_000008565.1
413 Deinococcus gobiensis I-0 GCA_000252445.1
373 Deinococcus deserti VCD115 GCA_000020685.1

662 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
597 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
452 Lactobacillus iners DSM 13335 GCA_000160875.1

622 Streptococcus mutans UA159 GCA_000007465.2

506 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
485 Streptococcus ovis DSM 16829 GCA_000380125.1

485 Streptococcus pyogenes M1 GAS GCA_000006785.2

485 Streptococcus uberis 0140J GCA_000009545.1

237 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
184 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
172 Rhodobacter vinaykumarii GCA_900156695.1

536 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
491 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
408 Lactobacillus iners DSM 13335 GCA_000160875.1

459 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
453 Staphylococcus capitis subsp. capitis GCA_001028645.1
398 Staphylococcus warneri SG1 GCA_000332735.1

728 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
706 Shigella flexneri 2a str. 301 GCA_000006925.2
704 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

748 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
698 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
532 Lactobacillus iners DSM 13335 GCA_000160875.1

684 Clostridium beijerinckii GCA_000833105.2
652 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
645 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
bv
878 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
816 Staphylococcus capitis subsp. capitis GCA_001028645.1
765 Staphylococcus hominis subsp. hominis €80 GCA_000183685.1
bw
529 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
498 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
405 Lactobacillus iners DSM 13335 GCA_000160875.1
bx
606 Clostridium beijerinckii GCA_000833105.2
580 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
558 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

796 Clostridium beijerinckii GCA_000833105.2
768 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
755 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

470 Streptococcus mutans UA159 GCA_000007465.2

279 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
274 Streptococcus anginosus €238 GCA_000463505.1

274 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

593 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
541 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
434 Lactobacillus iners DSM 13335 GCA_000160875.1

752 Clostridium beijerinckii GCA_000833105.2
711 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
710 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

772 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1



Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Deinococcus
Deinococcus
Deinococcus

Deinococcus
Deinococcus
Deinococcus

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

radiodurans R1 GCA_000008565.1
gobiensis I-0 GCA_000252445.1
deserti VCD115 GCA_000020685.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium
Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

taeniosporum GCA_001735765.1

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

butyricum GCA_001456065.2

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium gallicum DSM 20093 = LMG 11596 GCA_000741205.1

Deinococcus
Deinococcus
Deinococcus

Escherichia
Escherichia
Escherichia
Escherichia

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

coli 0157_3AH7 str. Sakai GCA_000008865.1
coli str. K-12 substr. MG1655 GCA_000005845.2
coli UMNO26 GCA_000026325.2

coli IAI39 GCA_000026345.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus criceti HS-6 GCA_000187975.3

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter
Rhodobacter
Gemmobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus mycoides GCA_000832605.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Deinococcus
Deinococcus
Deinococcus

Deinococcus
Deinococcus

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

radiodurans R1 GCA_000008565.1
gobiensis I-0 GCA_000252445.1
deserti VCD115 GCA_000020685.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1



Deinococcus hopiensis KR-140 GCA_900176165.1
Deinococcus puniceus GCA_001644565.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium thermophilum GCA_000741495.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter nectariphilus DSM 15620 GCA_000429765.1
Rhodobacter vinaykumarii GCA_900156695.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium stellenboschense GCA_000741785.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus halotolerans GCA_001598035.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus canis NBRC 100695 GCA_001544375.1



755 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
709 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
609 Defluviimonas alba GCA_001620265.1

583 Deinococcus radiodurans R1 GCA_000008565.1

277 Deinococcus deserti VCD115 GCA_000020685.1

266 Deinococcus marmoris DSM 12784 GCA_000701405.1

266 Deinococcus proteolyticus MRP GCA_000190555.1

ce

618 Clostridium beijerinckii GCA_000833105.2

589 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
579 Clostridium puniceum GCA_002006345.1

306 Streptococcus mutans UA159 GCA_000007465.2
256 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
245 Streptococcus sanguinis SK36 GCA_000014205.1
cg
479 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
426 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
339 Gemmobacter aquatilis GCA_900110025.1
ch
602 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
573 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
459 Defluviimonas indica GCA_900106675.1
ci
406 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
403 Clostridium beijerinckii GCA_000833105.2
376 Clostridium puniceum GCA_002006345.1
376 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
cj
715 Clostridium beijerinckii GCA_000833105.2
673 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
668 Clostridium butyricum GCA_001456065.2

780 Streptococcus mutans UA159 GCA_000007465.2
560 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
533 Streptococcus equinus GCA_000964315.1

742 Clostridium beijerinckii GCA_000833105.2
705 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
669 Clostridium puniceum GCA_002006345.1
cm
920 Clostridium beijerinckii GCA_000833105.2
889 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
872 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
cn
701 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
627 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
587 Gemmobacter aquatilis GCA_900110025.1
co
742 Bacillus anthracis str. Ames GCA_000007845.1
742 Bacillus anthracis str. Sterne GCA_000008165.1
742 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
740 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
726 Bacillus cereus ATCC 14579 GCA_000007825.1
cp
700 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
653 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
495 Lactobacillus jensenii GCA_001936235.1
cq
701 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
629 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
473 Lactobacillus kalixensis DSM 16043 GCA_001434335.1
cr
523 Bacillus anthracis str. Ames GCA_000007845.1
523 Bacillus anthracis str. Sterne GCA_000008165.1
523 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
514 Bacillus cereus ATCC 14579 GCA_000007825.1
499 Bacillus thuringiensis YBT-1518 GCA_000497525.2
cs
701 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
655 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
471 Lactobacillus iners DSM 13335 GCA_000160875.1
ct
683 Streptococcus mutans UA159 GCA_000007465.2
454 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1



429 Streptococcus equinus GCA_000964315.1
cu
487 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
450 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
379 Gemmobacter aquatilis GCA_900110025.1
cv
674 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
592 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
560 Gemmobacter aquatilis GCA_900110025.1
cw
683 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
623 Staphylococcus capitis subsp. capitis GCA_001028645.1
542 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
cX
677 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
653 Staphylococcus capitis subsp. capitis GCA_001028645.1
634 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
cy
785 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
784 Clostridium beijerinckii GCA_000833105.2
760 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
cz
574 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
548 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
457 Lactobacillus iners DSM 13335 GCA_000160875.1
cA
697 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
664 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
532 Lactobacillus iners DSM 13335 GCA_000160875.1
cB
770 Enterococcus faecalis V583 GCA_000007785.1
724 Streptomyces cinnamoneus GCA_001885705.1
672 Enterococcus rivorum GCA_001742285.1

752 Streptococcus mutans UA159 GCA_000007465.2
587 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
510 Streptococcus equinus GCA_000964315.1

598 Clostridium beijerinckii GCA_000833105.2
583 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
570 Clostridium puniceum GCA_002006345.1

506 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
506 Escherichia coli UMN@26 GCA_000026325.2
506 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
495 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
495 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
495 Shigella flexneri 2a str. 301 GCA_000006925.2
475 Escherichia coli IAI39 GCA_000026345.1

cF
716 Bacillus cereus ATCC 14579 GCA_000007825.1
702 Bacillus anthracis str. Ames GCA_000007845.1
702 Bacillus anthracis str. Sterne GCA_000008165.1
702 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
700 Bacillus thuringiensis YBT-1518 GCA_000497525.2

650 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
493 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
464 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

768 Clostridium beijerinckii GCA_000833105.2
755 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
727 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
cI
646 Streptococcus mutans UA159 GCA_000007465.2
506 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
471 Streptococcus equinus GCA_000964315.1
cJ
453 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
433 Staphylococcus capitis subsp. capitis GCA_001028645.1
420 Staphylococcus warneri SG1 GCA_000332735.1
cK
602 Enterococcus faecalis V583 GCA_000007785.1
555 Streptomyces cinnamoneus GCA_001885705.1
524 Enterococcus sulfureus ATCC 49903 GCA_000407605.1
cL



Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter wandonensis GCA_001202035.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-@ GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus hirae ATCC 9790 GCA_000271405.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter wandonensis GCA_001202035.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Clostridium beijerinckii GCA_000833105.2
Clostridium puniceum GCA_002006345.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter wandonensis GCA_001202035.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter wandonensis GCA_001202035.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Streptococcus mutans UA159 GCA_000007465.2



Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ovis DSM 16829 GCA_000380125.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus faecium DO GCA_000174395.2

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus mycoides GCA_000832605.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus asini ATCC 700915 GCA_000407365.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus frigens DSM 12807 GCA_000701425.1

Clostridium beijerinckii GCA_000833105.2
Clostridium puniceum GCA_002006345.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1



Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus

Bifidobacterium
Bifidobacterium
Bifidobacterium

ATCC 14579 GCA_000007825.1

adolescentis ATCC

dentium JCM 1195 =

15703 GCA_000010425.1
DSM 20436 GCA_001042595.1

callitrichos DSM 23973 GCA_000741175.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium puniceum GCA_002006345.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium reuteri DSM 23975 GCA_000741695.1

Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter
Gemmobacter

Rhodobacter

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

beijerinckii GCA_000833105.2
puniceum GCA_002006345.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

megaterium GCA_900156815.1

sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Thioclava atlantica GCA_000737065.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus macacae NCTC 11558 GCA_000187995.3
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Escherichia coli UMN@26 GCA_000026325.2

Shigella dysenteriae Sd197 GCA_000012005.1

Escherichia
Escherichia
Escherichia
Escherichia
Escherichia

coli IAI39 GCA_000026345.1
0157_3AH7 str. Sakai GCA_000008865.1
UMNO26 GCA_000026325.2

coli
coli
coli
coli

str. K-12 substr.

MG1655 GCA_000005845.2

083_3AH1 str. NRG 857C GCA_000183345.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1

Lactobacillus hominis DSM 23910
Lactobacillus hamsteri DSM 5661

CRBIP 24.179 GCA_000296835.1
JCM 6256 GCA_000615445.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1



Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
butyricum GCA_001456065.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium stellenboschense GCA_000741785.1

Deinococcus
Deinococcus
Deinococcus

Clostridium
Clostridium
Clostridium

radiodurans R1 GCA_000008565.1
gobiensis I-0 GCA_000252445.1
murrayi DSM 11303 GCA_000482805.1

beijerinckii GCA_000833105.2
puniceum GCA_002006345.1
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Pseudorhodobacter psychrotolerans GCA_001294535.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium
Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Deinococcus
Deinococcus
Deinococcus

beijerinckii GCA_000833105.2

puniceum GCA_002006345.1

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

beijerinckii GCA_000833105.2
saccharobutylicum DSM 13864 GCA_000473995.1
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Clostridium
Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
butyricum GCA_001456065.2

puniceum GCA_002006345.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus mycoides GCA_000832605.1

Enterococcus faecalis V583 GCA_000007785.1



Streptomyces
Enterococcus

cinnamoneus GCA_001885705.1
faecium DO GCA_000174395.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium asteroides PRL2011 GCA_000304215.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium
Clostridium

Lactobacillu
Lactobacillu
Lactobacillu

Clostridium
Clostridium
Clostridium

Staphylococc
Staphylococc
Staphylococc

Clostridium
Clostridium
Clostridium

Enterococcus
Streptomyces
Enterococcus

beijerinckii GCA_000833105.2
saccharobutylicum DSM 13864 GCA_000473995.1
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

beijerinckii GCA_000833105.2

saccharobutylicum DSM 13864 GCA_000473995.1
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
chromiireducens GCA_002029255.1

s gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
s hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
s iners DSM 13335 GCA_000160875.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

us epidermidis ATCC 12228 GCA_000007645.1
us condimenti GCA_001618885.1
us lugdunensis HKU@9-01 GCA_000025085.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
butyricum GCA_001456065.2

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
faecium DO GCA_000174395.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium bifidum PRL2010 GCA_000165905.1

Enterococcus
Streptomyces
Enterococcus

Clostridium
Clostridium
Clostridium

Streptococcu
Streptococcu
Streptococcu
Streptococcu

Staphylococc
Staphylococc
Staphylococc

Enterococcus
Enterococcus
Enterococcus
Streptomyces

Streptococcu
Streptococcu
Streptococcu

Staphylococc
Staphylococc
Staphylococc

Deinococcus
Deinococcus
Deinococcus

Enterococcus
Streptomyces

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
asini ATCC 700915 GCA_000407365.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

s mutans UA159 GCA_000007465.2

s equinus GCA_000964315.1

s gordonii str. Challis substr. CH1 GCA_000017005.1

s gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

us epidermidis ATCC 12228 GCA_000007645.1
us capitis subsp. capitis GCA_001028645.1
us hominis subsp. hominis €80 GCA_000183685.1

faecalis V583 GCA_000007785.1
thailandicus GCA_001652875.1
faecium DO GCA_000174395.2
cinnamoneus GCA_001885705.1

s mutans UA159 GCA_000007465.2
s ferus DSM 20646 GCA_000372425.1
s urinalis 2285-97 GCA_000188055.3

us epidermidis ATCC 12228 GCA_000007645.1
us capitis subsp. capitis GCA_001028645.1
us aureus subsp. aureus NCTC 8325 GCA_000013425.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1



612 Enterococcus faecium DO GCA_000174395.2

ec

617 Clostridium beijerinckii GCA_000833105.2

609 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
600 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

763 Clostridium beijerinckii GCA_000833105.2

738 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
696 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

ee

942 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1

852 Lactobacillus hominis DSM 23910 CRBIP 24.179 GCA_000296835.1

639 Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

639 Lactobacillus iners DSM 13335 GCA_000160875.1

706 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

706 Escherichia coli UMN@26 GCA_000026325.2

706 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
702 Escherichia coli IAI39 GCA_000026345.1

702 Shigella flexneri 2a str. 301 GCA_000006925.2

701 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
€g

402 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2

342 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1

295 Defluviimonas alba GCA_001620265.1

682 Deinococcus radiodurans R1 GCA_000008565.1

386 Deinococcus deserti VCD115 GCA_000020685.1

356 Deinococcus marmoris DSM 12784 GCA_000701405.1
ei

683 Streptococcus mutans UA159 GCA_000007465.2

479 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

449 Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1
€j

643 Clostridium beijerinckii GCA_000833105.2

618 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
605 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

420 Streptococcus mutans UA159 GCA_000007465.2
291 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
283 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

797 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1

734 Staphylococcus capitis subsp. capitis GCA_001028645.1

711 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

em

673 Clostridium beijerinckii GCA_000833105.2

643 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
639 Clostridium puniceum GCA_002006345.1

en

586 Clostridium beijerinckii GCA_000833105.2

551 Clostridium puniceum GCA_002006345.1

551 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
529 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

eo

907 Enterococcus faecalis V583 GCA_000007785.1

860 Streptomyces cinnamoneus GCA_001885705.1

836 Enterococcus rivorum GCA_001742285.1

€p

689 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1

666 Staphylococcus capitis subsp. capitis GCA_001028645.1

629 Staphylococcus warneri SG1 GCA_000332735.1

€q

695 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1

665 Staphylococcus capitis subsp. capitis GCA_001028645.1

603 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1
er

608 Staphylococcus capitis subsp. capitis GCA_001028645.
608 Staphylococcus epidermidis ATCC 12228 GCA_000007645.
548 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
545 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

es

668 Clostridium beijerinckii GCA_000833105.2

658 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
635 Clostridium puniceum GCA_002006345.1

et

1
1



704 Deinococcus radiodurans R1 GCA_000008565.1
444 Deinococcus deserti VCD115 GCA_000020685.1
404 Deinococcus hopiensis KR-140 GCA_900176165.1
eu
759 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
662 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
478 Lactobacillus iners DSM 13335 GCA_000160875.1
ev
656 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
580 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
454 Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1
ew
294 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
294 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
294 Shigella flexneri 2a str. 301 GCA_000006925.2
269 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
269 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
269 Escherichia coli UMN@26 GCA_000026325.2
233 Pluralibacter gergoviae GCA_000757785.1
ex
890 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
872 Staphylococcus capitis subsp. capitis GCA_001028645.1
829 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
ey
660 Deinococcus radiodurans R1 GCA_000008565.1
420 Deinococcus deserti VCD115 GCA_000020685.1
382 Deinococcus soli Cha et al. 2016 GCA_001007995.1
ez
567 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
535 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
441 Defluviimonas alba GCA_001620265.1
eA
813 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
683 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
548 Gemmobacter aquatilis GCA_900110025.1
eB
736 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
652 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
462 Lactobacillus iners DSM 13335 GCA_000160875.1
eC
637 Bacillus anthracis str. Ames GCA_000007845.1
637 Bacillus anthracis str. Sterne GCA_000008165.1
637 Bacillus cereus ATCC 14579 GCA_000007825.1
637 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
622 Bacillus thuringiensis YBT-1518 GCA_000497525.2
605 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
eD
785 Escherichia coli IAI39 GCA_000026345.1
785 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
770 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
770 Escherichia coli UMN@26 GCA_000026325.2
770 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
754 Shigella dysenteriae Sd197 GCA_000012005.1
eE
587 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
564 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
485 Gemmobacter megaterium GCA_900156815.1
eF
419 Clostridium beijerinckii GCA_000833105.2
398 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
385 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
eG
734 Deinococcus radiodurans R1 GCA_000008565.1
424 Deinococcus deserti VCD115 GCA_000020685.1
420 Deinococcus gobiensis I-0 GCA_000252445.1
eH
703 Clostridium beijerinckii GCA_000833105.2
676 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
654 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
el
540 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
459 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
393 Defluviimonas alba GCA_001620265.1

474 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
463 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1



384

480
322
311

485
381
378

eM
821

753

eN
899
844
797
797

698
655
644

eP
703
678
677

eqQ
517
490
441

eR
879
808
605

763
696
508

eT
466

340

el
613
528
400

eV
554
455
435

ew
541
387
385

eX
617
413
408

eY
643
547
499

596
523
408

833
765
558
558

849
818
795

Lactobacillus

iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus proteolyticus MRP GCA_000190555.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Lactobacillus
Lactobacillus
Lactobacillus

Lactobacillus
Lactobacillus
Lactobacillus

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

mutans UA159 GCA_000007465.2
sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1
ratti FA-1 = DSM 20564 GCA_000286075.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

Lactobacillus
Lactobacillus
Lactobacillus
Lactobacillus

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
ferus DSM 20646 GCA_000372425.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

psittaci DSM 15354 GCA_000425905.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1



Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2
Escherichia coli IAI39 GCA_000026345.1

Clostridium beijerinckii GCA_000833105.2

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli UMN@26 GCA_000026325.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium chromiireducens GCA_002029255.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Bacillus mycoides GCA_000832605.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus mycoides GCA_000832605.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1



603 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
426 Lactobacillus iners DSM 13335 GCA_000160875.1
fj
563 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
511 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
394 Defluviimonas alba GCA_001620265.1
394 Pseudorhodobacter wandonensis GCA_001202035.1

693 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
620 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
448 Defluviimonas alba GCA_001620265.1

841 Enterococcus faecalis V583 GCA_000007785.1
794 Streptomyces cinnamoneus GCA_001885705.1
725 Enterococcus asini ATCC 700915 GCA_000407365.1

540 Deinococcus radiodurans R1 GCA_000008565.1
348 Deinococcus deserti VCD115 GCA_000020685.1
317 Deinococcus soli Cha et al. 2016 GCA_001007995.1

758 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
724 Staphylococcus capitis subsp. capitis GCA_001028645.1
677 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

815 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
765 Staphylococcus capitis subsp. capitis GCA_001028645.1
702 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

fp
625 Streptococcus mutans UA159 GCA_000007465.2
469 Streptococcus pseudoporcinus LQ 940-04 GCA_000188035.3
467 Streptococcus iniae GCA_000831485.1

fq

657 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2

588 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1

548 Gemmobacter aquatilis GCA_900110025.1

fr

528 Clostridium beijerinckii GCA_000833105.2

511 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
475 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

825 Deinococcus radiodurans R1 GCA_000008565.1
535 Deinococcus deserti VCD115 GCA_000020685.1
505 Deinococcus gobiensis I-0 GCA_000252445.1

691 Streptococcus mutans UA159 GCA_000007465.2
541 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
525 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

527 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
523 Clostridium beijerinckii GCA_000833105.2
502 Clostridium puniceum GCA_002006345.1

576 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
561 Staphylococcus capitis subsp. capitis GCA_001028645.1
546 Staphylococcus condimenti GCA_001618885.1

962 Enterococcus faecalis V583 GCA_000007785.1
915 Streptomyces cinnamoneus GCA_001885705.1
853 Enterococcus massiliensis GCA_001050095.1

736 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
672 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
462 Lactobacillus iners DSM 13335 GCA_000160875.1

862 Streptococcus mutans UA159 GCA_000007465.2

582 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
566 Streptococcus halotolerans GCA_001598035.1

fz

925 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
842 Staphylococcus capitis subsp. capitis GCA_001028645.1
771 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

443 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
385 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
355 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1



Lactobacillus
Lactobacillus
Lactobacillus

Staphylococcu
Staphylococcu
Staphylococcu

Bacillus anth
Bacillus anth

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

s epidermidis ATCC 12228 GCA_000007645.1
s capitis subsp. capitis GCA_001028645.1
s warneri SG1 GCA_000332735.1

racis str. Ames GCA_000007845.1
racis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

_5BBacillus t
Bacillus pseu
Bacillus myco

Streptococcus
Streptococcus
Streptococcus
Streptococcus

Rhodobacter s
Rhodobacter s

huringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

domycoides DSM 12442 GCA_000161455.1
ides GCA_000832605.1

mutans UA159 GCA_000007465.2

ratti FA-1 = DSM 20564 GCA_000286075.1

ferus DSM 20646 GCA_000372425.1

gordonii str. Challis substr. CH1 GCA_000017005.1

phaeroides 2.4.1 GCA_000012905.2
phaeroides ATCC 17025 GCA_000016405.1

Gemmobacter megaterium GCA_900156815.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia c
Escherichia c
Escherichia c
Escherichia c

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

Enterococcus
Streptomyces
Enterococcus
Enterococcus

oli 083_3AH1 str. NRG 857C GCA_000183345.1
oli 0157_3AH7 str. Sakai GCA_000008865.1

oli UMNO26 GCA_000026325.2

oli str. K-12 substr. MG1655 GCA_000005845.2

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
ferus DSM 20646 GCA_000372425.1

mutans UA159 GCA_000007465.2
ferus DSM 20646 GCA_000372425.1
ratti FA-1 = DSM 20564 GCA_000286075.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
faecium DO GCA_000174395.2
rivorum GCA_001742285.1

Deinococcus radiodurans R1 GCA_000008565.1

Deinococcus g
Deinococcus d

obiensis I-0 GCA_000252445.1
eserti VCD115 GCA_000020685.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Staphylococcu
Staphylococcu
Staphylococcu

Clostridium b
Clostridium s
Clostridium p
Clostridium s

Clostridium b
Clostridium s
Clostridium p

s epidermidis ATCC 12228 GCA_000007645.1
s capitis subsp. capitis GCA_001028645.1
s haemolyticus JCSC1435 GCA_000009865.1

eijerinckii GCA_000833105.2
accharobutylicum DSM 13864 GCA_000473995.1
uniceum GCA_002006345.1

accharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

eijerinckii GCA_000833105.2

accharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

uniceum GCA_002006345.1

Deinococcus radiodurans R1 GCA_000008565.1

Deinococcus d

eserti VCD115 GCA_000020685.1

Deinococcus murrayi DSM 11303 GCA_000482805.1

Enterococcus
Streptomyces
Enterococcus

Staphylococcu
Staphylococcu
Staphylococcu

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

s epidermidis ATCC 12228 GCA_000007645.1
s capitis subsp. capitis GCA_001028645.1
s aureus subsp. aureus NCTC 8325 GCA_000013425.1



Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus dispar ATCC 51266 GCA_000406945.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Streptococcus mutans UA159 GCA_000007465.2

Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus salivarius GCA_000785515.1

Streptococcus thermophilus JIM 8232 GCA_000253395.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Staphylococcus epidermidis ATCC 12228 GCA_000007645.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium animalis subsp. lactis DSM 10140 GCA_000022965.1
Bifidobacterium thermophilum RBL67 GCA_000347695.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lutrae GCA_002101335.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0@ GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2



462 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
393 Dinoroseobacter shibae DFL 12 = DSM 16493 GCA_000018145.1

689 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
659 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
513 Lactobacillus iners DSM 13335 GCA_000160875.1

731 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
701 Staphylococcus capitis subsp. capitis GCA_001028645.1
651 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

694 Streptococcus mutans UA159 GCA_000007465.2
522 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
510 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

609 Deinococcus radiodurans R1 GCA_000008565.1
405 Deinococcus deserti VCD115 GCA_000020685.1
375 Deinococcus frigens DSM 12807 GCA_000701425.1

663 Clostridium beijerinckii GCA_000833105.2
644 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
622 Clostridium puniceum GCA_002006345.1

499 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
471 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
416 Lactobacillus iners DSM 13335 GCA_000160875.1

326 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
294 Bifidobacterium longum NCC2705 GCA_000007525.1
275 Bifidobacterium subtile GCA_000741775.1

963 Bacillus cereus ATCC 14579 GCA_000007825.1

961 Bacillus anthracis str. Ames GCA_000007845.1

961 Bacillus anthracis str. Sterne GCA_000008165.1

961 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
935 Bacillus thuringiensis YBT-1518 GCA_000497525.2

916 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
906 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
681 Lactobacillus jensenii GCA_001936235.1

736 Enterococcus faecalis V583 GCA_000007785.1
689 Streptomyces cinnamoneus GCA_001885705.1
649 Enterococcus rivorum GCA_001742285.1

520 Deinococcus radiodurans R1 GCA_000008565.1
274 Deinococcus deserti VCD115 GCA_000020685.1
256 Deinococcus gobiensis I-0 GCA_000252445.1
gm
545 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
531 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
527 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
527 Escherichia coli UMN@26 GCA_000026325.2
527 Shigella flexneri 2a str. 301 GCA_000006925.2
gn
639 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
609 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
429 Lactobacillus iners DSM 13335 GCA_000160875.1
go
736 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
686 Staphylococcus capitis subsp. capitis GCA_001028645.1
644 Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
gp
744 Bacillus anthracis str. Ames GCA_000007845.1
744 Bacillus anthracis str. Sterne GCA_000008165.1
744 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
728 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
724 Bacillus cereus ATCC 14579 GCA_000007825.1
9q
720 Bacillus anthracis str. Ames GCA_000007845.1
720 Bacillus anthracis str. Sterne GCA_000008165.1
720 Bacillus cereus ATCC 14579 GCA_000007825.1
720 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
702 Bacillus thuringiensis YBT-1518 GCA_000497525.2
699 Bacillus mycoides GCA_000832605.1

gr



546 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
504 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
396 Gemmobacter megaterium GCA_900156815.1

683 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1

556 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
527 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
527 Bifidobacterium stellenboschense GCA_000741785.1

680 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
612 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
532 Defluviimonas alba GCA_001620265.1

504 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

504 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
496 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
496 Shigella flexneri 2a str. 301 GCA_000006925.2

491 Escherichia coli UMN@26 GCA_000026325.2

952 Bacillus anthracis str. Ames GCA_000007845.1

952 Bacillus anthracis str. Sterne GCA_000008165.1

952 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
935 Bacillus cereus ATCC 14579 GCA_000007825.1

935 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

909 Bacillus thuringiensis YBT-1518 GCA_000497525.2

608 Streptococcus mutans UA159 GCA_000007465.2
455 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
445 Streptococcus ferus DSM 20646 GCA_000372425.1

839 Deinococcus radiodurans R1 GCA_000008565.1
443 Deinococcus deserti VCD115 GCA_000020685.1
439 Deinococcus soli Cha et al. 2016 GCA_001007995.1

492 Clostridium beijerinckii GCA_000833105.2
465 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
435 Clostridium butyricum GCA_001456065.2

540 Clostridium beijerinckii GCA_000833105.2
522 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
504 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

852 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
715 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
695 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

604 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
565 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
380 Lactobacillus iners DSM 13335 GCA_000160875.1

690 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
646 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
424 Lactobacillus iners DSM 13335 GCA_000160875.1

478 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
458 Megasphaera cerevisiae DSM 20462 GCA_001045675.1

458 Staphylococcus warneri SG1 GCA_000332735.1

453 Staphylococcus capitis subsp. capitis GCA_001028645.1

737 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
651 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
510 Lactobacillus psittaci DSM 15354 GCA_000425905.1

752 Deinococcus radiodurans R1 GCA_000008565.1
449 Deinococcus deserti VCD115 GCA_000020685.1
441 Deinococcus proteolyticus MRP GCA_000190555.1

834 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
833 Escherichia coli IAI39 GCA_000026345.1

833 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

817 Escherichia coli UMN@26 GCA_000026325.2

836 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
749 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
543 Lactobacillus iners DSM 13335 GCA_000160875.1



934 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
852 Staphylococcus capitis subsp. capitis GCA_001028645.1
802 Staphylococcus hominis subsp. hominis (80 GCA_000183685.1
gJ
845 Bacillus anthracis str. Ames GCA_000007845.1
845 Bacillus anthracis str. Sterne GCA_000008165.1
845 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
830 Bacillus cereus ATCC 14579 GCA_000007825.1
822 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
gK
578 Clostridium beijerinckii GCA_000833105.2
546 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
527 Clostridium butyricum GCA_001456065.2
527 Clostridium neonatale GCA_001458595.1
gL
821 Streptococcus mutans UA159 GCA_000007465.2
558 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
530 Streptococcus macacae NCTC 11558 GCA_000187995.3
gM
737 Enterococcus faecalis V583 GCA_000007785.1
690 Streptomyces cinnamoneus GCA_001885705.1
652 Enterococcus massiliensis GCA_001050095.1
aN
554 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
504 Staphylococcus capitis subsp. capitis GCA_001028645.1
488 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

690 Clostridium beijerinckii GCA_000833105.2
669 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
662 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

809 Bacillus thuringiensis YBT-1518 GCA_000497525.2

800 Bacillus anthracis str. Ames GCA_000007845.1

800 Bacillus anthracis str. Sterne GCA_000008165.1

800 Bacillus cereus ATCC 14579 GCA_000007825.1

800 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
785 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

gQ

802 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1

657 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

612 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

562 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
478 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
301 Lactobacillus psittaci DSM 15354 GCA_000425905.1
gsS
660 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
616 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
495 Pseudorhodobacter psychrotolerans GCA_001294535.1
gT
756 Enterococcus faecalis V583 GCA_000007785.1
716 Streptomyces cinnamoneus GCA_001885705.1
668 Enterococcus canis NBRC 100695 GCA_001544375.1
[o]U]
871 Clostridium beijerinckii GCA_000833105.2
848 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
844 Clostridium puniceum GCA_002006345.1
gVv
639 Clostridium beijerinckii GCA_000833105.2
597 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
590 Clostridium puniceum GCA_002006345.1
gw
452 Clostridium beijerinckii GCA_000833105.2
428 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
423 Clostridium chromiireducens GCA_002029255.1
gX
872 Bacillus anthracis str. Ames GCA_000007845.1
872 Bacillus anthracis str. Sterne GCA_000008165.1
872 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
871 Bacillus cereus ATCC 14579 GCA_000007825.1
871 Bacillus thuringiensis YBT-1518 GCA_000497525.2
843 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
agY
721 Streptococcus mutans UA159 GCA_000007465.2
545 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
489 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1



Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus salivarius GCA_000785515.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus puniceus GCA_001644565.1
Deinococcus murrayi DSM 11303 GCA_000482805.1
Deinococcus phoenicis GCA_000599865.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus puniceus GCA_001644565.1
Deinococcus gobiensis I-0@ GCA_000252445.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium stellenboschense GCA_000741785.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus saccharolyticus subsp. saccharolyticus ATCC 43076 GCA_000407285.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1



Enterococcus rivorum GCA_001742285.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Jannaschia donghaensis GCA_001403795.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1
Deinococcus puniceus GCA_001644565.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1



907
541
517

697
651
461

396
355
316

449
433
433
433
432
432

508
442
428

659
632
620

691
681
664

644
621
621
604

895
605
563

713
696
651

747
712
654

642
605
592

633
413
409

728
676
462
462

297
286
210

508
508
508
508

503
494

658
658
658

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Escherichia coli UMN@26 GCA_000026325.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus rivorum GCA_001742285.1
Enterococcus massiliensis GCA_001050095.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus murrayi DSM 11303 GCA_000482805.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus acetotolerans GCA_001042405.1

Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Escherichia coli IAI39 GCA_000026345.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli UMNO26 GCA_000026325.2

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1



Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 CRBIP 24.179 GCA_000296835.1
Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus asini ATCC 700915 GCA_000407365.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter wandonensis GCA_001202035.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus equinus GCA_000964315.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2



647 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
616 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
i8
595 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
540 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
511 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
i9
653 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
556 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
543 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
ia
466 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
442 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
384 Pseudorhodobacter psychrotolerans GCA_001294535.1
ib
439 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
392 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
346 Thioclava indica GCA_000714545.1
ic
194 Deinococcus radiodurans R1 GCA_000008565.1
97 Deinococcus gobiensis I-0 GCA_000252445.1
85 Deinococcus deserti VCD115 GCA_000020685.1
85 Deinococcus hopiensis KR-140 GCA_900176165.1
85 Deinococcus indicus GCA_002198095.1
85 Deinococcus soli Cha et al. 2016 GCA_001007995.1
id
562 Clostridium beijerinckii GCA_000833105.2
556 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
534 Bacillus anthracis str. Ames GCA_000007845.1
534 Bacillus anthracis str. Sterne GCA_000008165.1
534 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
534 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
ie
422 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
360 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
333 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
if
607 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
607 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
607 Shigella flexneri 2a str. 301 GCA_000006925.2
606 Escherichia coli UMN@26 GCA_000026325.2
599 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
ig
644 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
580 Megasphaera cerevisiae DSM 20462 GCA_001045675.1
580 Staphylococcus capitis subsp. capitis GCA_001028645.1
580 Staphylococcus warneri SG1 GCA_000332735.1
553 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
ih
846 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
794 Staphylococcus capitis subsp. capitis GCA_001028645.1
737 Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
737 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1
ii
620 Streptococcus mutans UA159 GCA_000007465.2
471 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
432 Streptococcus criceti HS-6 GCA_000187975.3
ij
842 Streptococcus mutans UA159 GCA_000007465.2
653 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
609 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
ik
775 Clostridium beijerinckii GCA_000833105.2
725 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
718 Clostridium puniceum GCA_002006345.1
il
805 Clostridium beijerinckii GCA_000833105.2
775 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
749 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
im
613 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
597 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
549 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
in
739 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
665 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1



525

io
759
560
491

ip
570
513
379

iq
747

534

ir
604
549
514

is
680
678
677

it
764
717
584

iu
596
482
465

iv
607
462
425

iw
787
779
773
773
773

ix
595
564
553
553

iy
754
713

650
iz
560

534
534

iA
886
839
756

iB
847
792
784

694
661
465

782
552
489

891
667
641

iF
800

Rhodobacter capsulatus SB 1003 GCA_000021865.1

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

mutans UA159
ratti FA-1 =

GCA_000007465.2
DSM 20564 GCA_000286075.1

ferus DSM 20646 GCA_000372425.1

gasseri ATCC

33323 = JCM 1131 GCA_000014425.1

hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Shigella flexneri 2a str. 301 GCA_000006925.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2

Lactobacillus
Lactobacillus
Lactobacillus

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

gasseri ATCC

33323 = JCM 1131 GCA_000014425.1

hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

psittaci DSM

mutans UA159
sobrinus DSM
ratti FA-1 =

mutans UA159
gordonii str.
ratti FA-1 =

15354 GCA_000425905.1

GCA_000007465.2
20742 = ATCC 33478 GCA_000686605.1
DSM 20564 GCA_000286075.1

GCA_000007465.2
Challis substr. CH1 GCA_000017005.1
DSM 20564 GCA_000286075.1

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1

Escherichia c¢
Escherichia c
Escherichia c

str. K-12
0104_3AH4
0157_3AH7

oli
oli
oli

substr. MG1655 GCA_000005845.2
str. 2011C-3493 GCA_000299455.1
str. Sakai GCA_000008865.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Clostridium beijerinckii GCA_000833105.2
Clostridium butyricum GCA_001456065.2
Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Enterococcus
Streptomyces
Enterococcus
Enterococcus

Clostridium
Clostridium
Clostridium
Clostridium

faecalis V583

GCA_000007785.1

cinnamoneus GCA_001885705.1
canis NBRC 100695 GCA_001544375.1
rivorum GCA_001742285.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

saccharobutylicum DSM 13864 GCA_000473995.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus haemoperoxidus ATCC BAA-382 GCA_000407165.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus anginosus (238 GCA_000463505.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2



734
622

iG
416
321
304

iH
506
402
315

il
612
595
581

iJ
516
495
479

iK
558
270
263

iL
464
449
433

674
634
619

619
594
565

i0
749
555
529

iP
708
707
707
700

iQ
510
289
272
272

iR
609
609

608
593
593

689
651
643

651
399
374

iu
755

526

iv
552
510
489

iw
623
544
489

iX

Rhodobacter

sphaeroides ATCC 17025 GCA_000016405.1

Defluviimonas alba GCA_001620265.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium breve DSM 20213 = JCM 1192 GCA_001025175.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus acetotolerans GCA_001042405.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Deinococcus
Deinococcus
Deinococcus

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
puniceus GCA_001644565.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Deinococcus
Deinococcus
Deinococcus

_5BBacillus

radiodurans R1 GCA_000008565.1
gobiensis I-0 GCA_000252445.1
deserti VCD115 GCA_000020685.1

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Deinococcus
Deinococcus
Deinococcus
Deinococcus

radiodurans R1 GCA_000008565.1
soli Cha et al. 2016 GCA_001007995.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1

5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus rivorum GCA_001742285.1
Streptomyces cinnamoneus GCA_001885705.1

Deinococcus
Deinococcus
Deinococcus

Rhodobacter
Rhodobacter
Gemmobacter

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
hopiensis KR-140 GCA_900176165.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Rhodobacter
Rhodobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1



896
663
663
646

iy
622
561
382

iz
821
647
573

jo
795
517
488

jl
634
577
573

j2
734
694
587

i3
651
631
576
576

ja
549
549
549
549
549
534
517

i5
512
508
508
508
508
493

j6
796
765
686

ij7
770
707
577

j8
671
619
568

j9
528
470
446

ja
607
568
500

jb
868
808
795

jc
667
499
440

jd
727
695
688

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus equinus GCA_000964315.1

Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus pseudoporcinus LQ 940-04 GCA_000188035.3

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus cytotoxicus NVH 391-98 GCA_000017425.1

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli IAI39 GCA_000026345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1



je
771 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
618 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
608 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

834 Streptococcus mutans UA159 GCA_000007465.2
644 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
563 Streptococcus equinus GCA_000964315.1
J9
484 Deinococcus radiodurans R1 GCA_000008565.1
294 Deinococcus soli Cha et al. 2016 GCA_001007995.1
292 Deinococcus deserti VCD115 GCA_000020685.1

558 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
486 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
397 Gemmobacter aquatilis GCA_900110025.1

494 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
442 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
403 Gemmobacter nectariphilus DSM 15620 GCA_000429765.1

627 Clostridium beijerinckii GCA_000833105.2
555 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
551 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

964 Deinococcus radiodurans R1 GCA_000008565.1
619 Deinococcus deserti VCD115 GCA_000020685.1
577 Deinococcus marmoris DSM 12784 GCA_000701405.1

863 Enterococcus faecalis V583 GCA_000007785.1
816 Streptomyces cinnamoneus GCA_001885705.1
727 Enterococcus rivorum GCA_001742285.1

678 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
642 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
425 Lactobacillus iners DSM 13335 GCA_000160875.1

626 Clostridium beijerinckii GCA_000833105.2
607 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
598 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

744 Enterococcus faecalis V583 GCA_000007785.1
703 Streptomyces cinnamoneus GCA_001885705.1
648 Enterococcus rivorum GCA_001742285.1

728 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
636 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
541 Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

555 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
545 Clostridium beijerinckii GCA_000833105.2
538 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

723 Clostridium beijerinckii GCA_000833105.2
696 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
672 Clostridium puniceum GCA_002006345.1

546 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
541 Clostridium beijerinckii GCA_000833105.2
516 Clostridium puniceum GCA_002006345.1

824 Clostridium beijerinckii GCA_000833105.2
767 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
757 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

714 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
631 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
479 Lactobacillus iners DSM 13335 GCA_000160875.1

470 Clostridium beijerinckii GCA_000833105.2
465 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
460 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1

850 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
766 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
551 Lactobacillus iners DSM 13335 GCA_000160875.1



jx
672 Enterococcus faecalis V583 GCA_000007785.1
625 Streptomyces cinnamoneus GCA_001885705.1
595 Enterococcus phoeniculicola ATCC BAA-412 GCA_000407505.1
Jy
565 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
565 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
565 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
565 Shigella flexneri 2a str. 301 GCA_000006925.2
557 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
557 Escherichia coli UMN@26 GCA_000026325.2
520 Escherichia coli IAI39 GCA_000026345.1
jz
584 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
569 Staphylococcus capitis subsp. capitis GCA_001028645.1
514 Staphylococcus warneri SG1 GCA_000332735.1
jA
584 Enterococcus faecalis V583 GCA_000007785.1
538 Enterococcus rivorum GCA_001742285.1
538 Streptomyces cinnamoneus GCA_001885705.1
535 Enterococcus asini ATCC 700915 GCA_000407365.1
jB
729 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
675 Lactobacillus hominis DSM 23910 CRBIP 24.179 GCA_000296835.1
486 Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1
jC
459 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
417 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
410 Escherichia coli UMN@26 GCA_000026325.2
iD
675 Clostridium beijerinckii GCA_000833105.2
639 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
632 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

752 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
700 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
630 Gemmobacter aquatilis GCA_900110025.1

347 Bacillus cereus ATCC 14579 GCA_000007825.1
333 Bacillus anthracis str. Ames GCA_000007845.1
333 Bacillus anthracis str. Sterne GCA_000008165.1
333 Bacillus thuringiensis YBT-1518 GCA_000497525.2
333 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
320 Bacillus mycoides GCA_000832605.1
320 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
jG
768 Clostridium beijerinckii GCA_000833105.2
753 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
708 Clostridium puniceum GCA_002006345.1
jH
678 Clostridium beijerinckii GCA_000833105.2
643 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
600 Clostridium puniceum GCA_002006345.1
jI
676 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
613 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
499 Pseudorhodobacter psychrotolerans GCA_001294535.1
i3
697 Enterococcus faecalis V583 GCA_000007785.1
650 Streptomyces cinnamoneus GCA_001885705.1
642 Enterococcus rivorum GCA_001742285.1
jK
822 Enterococcus faecalis V583 GCA_000007785.1
775 Streptomyces cinnamoneus GCA_001885705.1
669 Enterococcus rivorum GCA_001742285.1
jL
763 Clostridium beijerinckii GCA_000833105.2
729 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
692 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
iM
904 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
837 Staphylococcus capitis subsp. capitis GCA_001028645.1
788 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

665 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
487 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1



Bifidobacterium dentium JCM 1195

Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter
Gemmobacter

Staphylococc
Staphylococc
Staphylococc

Clostridium
Clostridium
Clostridium

Bacillus ant
Bacillus ant

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

saccharobutylicum DSM 13864 GCA_000473995.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

us epidermidis ATCC 12228 GCA_000007645.1
us capitis subsp. capitis GCA_001028645.1
us hominis subsp. hominis C80 GCA_000183685.1

beijerinckii GCA_000833105.2
puniceum GCA_002006345.1

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

hracis str. Ames GCA_000007845.1
hracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

_5BBacillus
Bacillus thu
Bacillus myc

Escherichia
Escherichia
Escherichia
Escherichia

Bacillus ant
Bacillus ant

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

ringiensis YBT-1518 GCA_000497525.2
oides GCA_000832605.1

coli 0157_3AH7 str. Sakai GCA_000008865.1
coli str. K-12 substr. MG1655 GCA_000005845.2
coli IAI39 GCA_000026345.1

coli UMNO26 GCA_000026325.2

hracis str. Ames GCA_000007845.1
hracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

_5BBacillus
Bacillus thu
Bacillus pse

Rhodobacter
Rhodobacter
Gemmobacter
Rhodobacter

Streptococcu
Streptococcu
Streptococcu

Staphylococc
Staphylococc
Staphylococc

Bacillus ant
Bacillus ant
Bacillus pse
_5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

ringiensis YBT-1518 GCA_000497525.2
udomycoides DSM 12442 GCA_000161455.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

capsulatus SB 1003 GCA_000021865.1

s mutans UA159 GCA_000007465.2

s gordonii str. Challis substr. CH1 GCA_000017005.1

s orisratti DSM 15617 GCA_000380105.1

us epidermidis ATCC 12228 GCA_000007645.1
us capitis subsp. capitis GCA_001028645.1

us aureus subsp. aureus NCTC 8325 GCA_000013425.1

hracis str. Ames GCA_000007845.1
hracis str. Sterne GCA_000008165.1
udomycoides DSM 12442 GCA_000161455.1

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thu

Rhodobacter
Rhodobacter
Pseudorhodob

Escherichia
Escherichia

ringiensis YBT-1518 GCA_000497525.2

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
acter ferrugineus DSM 5888 GCA_000420745.1

coli str. K-12 substr. MG1655 GCA_000005845.2
coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia
Escherichia
Escherichia
Escherichia

coli 0157_3AH7 str. Sakai GCA_000008865.1
coli UMN@26 GCA_000026325.2

coli str. K-12 substr. MG1655 GCA_000005845.2
coli 083_3AH1 str. NRG 857C GCA_000183345.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Enterococcus
Streptomyces
Enterococcus
Enterococcus

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1

asini ATCC 700915 GCA_000407365.1
rivorum GCA_001742285.1

= DSM 20436 GCA_001042595.1



Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-@ GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Clostridium beijerinckii GCA_000833105.2
Clostridium butyricum GCA_001456065.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli IAI39 GCA_000026345.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli IAI39 GCA_000026345.1

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli UMN@26 GCA_000026325.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli IAI39 GCA_000026345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus kefiranofaciens ZW3 GCA_000214785.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli UMN@26 GCA_000026325.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1



746
438
422

491
337
323

437
425
421
421

km
522
410
390

kn
609
525
477

ko
761
615
614

kp
527
521
391

kq
758
758
758
733
727

kr
710

686

ks
755
754
753
753
753

641
432
428

492
477
466

576
561
558
558
558

802
658
625

694
605
511

617
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494
494

kz
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Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus proteolyticus MRP GCA_000190555.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus macacae NCTC 11558 GCA_000187995.3
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus equinus GCA_000964315.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Deinococcus radiodurans R1 GCA_000008565.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1
Deinococcus deserti VCD115 GCA_000020685.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1



Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Bifidobacterium
Bifidobacterium
Bifidobacterium

Bifidobacterium
Bifidobacterium
Bifidobacterium

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

mutans UA159

adolescentis ATCC 15703 GCA_000010425.1
callitrichos DSM 23973 GCA_000741175.1
dentium JCM 1195 = DSM 20436 GCA_001042595.1

adolescentis ATCC 15703 GCA_000010425.1
dentium JCM 1195 = DSM 20436 GCA_001042595.1
callitrichos DSM 23973 GCA_000741175.1

GCA_000007465.2

equinus GCA_000964315.1

gallolyticus

mutans UA159
ratti FA-1 =
sobrinus DSM

mutans UA159
ratti FA-1 =
macacae NCTC

Deinococcus radiodurans R1l
Deinococcus deserti VCD115
Deinococcus gobiensis I-0 GCA_000252445.1

subsp. gallolyticus DSM 16831 GCA_002000985.1

GCA_000007465.2
DSM 20564 GCA_000286075.1
20742 = ATCC 33478 GCA_000686605.1

GCA_000007465.2
DSM 20564 GCA_000286075.1
11558 GCA_000187995.3

GCA_000008565.1
GCA_000020685.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus faecium DO GCA_000174395.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

mutans UA159
ratti FA-1 =
sobrinus DSM

gasseri ATCC

GCA_000007465.2
DSM 20564 GCA_000286075.1
20742 = ATCC 33478 GCA_000686605.1

33323 = JCM 1131 GCA_000014425.1

hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium lemurum GCA_001895165.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Clostridium beijerinckii GCA_000833105.2
Clostridium puniceum GCA_002006345.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1



Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus mycoides GCA_000832605.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus maricopensis DSM 21211 GCA_000186385.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus canis NBRC 100695 GCA_001544375.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium breve DSM 20213 = JCM 1192 GCA_001025175.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus mycoides GCA_000832605.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus hopiensis KR-140 GCA_900176165.1
Deinococcus puniceus GCA_001644565.1
Deinococcus phoenicis GCA_000599865.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
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441
278
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814
791
780
780

278
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247

679
632
631

735
688
632

671
613
538

323
299
283

738
717
703

905
860
811

]
488
281
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633
618

361
346
339
339
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476
443

761
639
528
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504
479
471

lp
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659
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664
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Bifidobacterium bifidum PRL2010 GCA_000165905.1

Deinococcus
Deinococcus
Deinococcus

Escherichia
Escherichia
Escherichia

radiodurans R1 GCA_000008565.1
soli Cha et al. 2016 GCA_001007995.1
deserti VCD115 GCA_000020685.1

coli str. K-12 substr. MG1655 GCA_000005845.2
coli IAI39 GCA_000026345.1
coli 0157_3AH7 str. Sakai GCA_000008865.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium gallicum DSM 20093 = LMG 11596 GCA_000741205.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus faecium DO GCA_000174395.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Deinococcus
Deinococcus
Deinococcus

Escherichia
Escherichia
Escherichia

Clostridium
Clostridium
Clostridium
Clostridium

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

coli str. K-12 substr. MG1655 GCA_000005845.2
coli 0157_3AH7 str. Sakai GCA_000008865.1
coli UMNO26 GCA_000026325.2

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Rhodobacter
Rhodobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Pseudorhodobacter psychrotolerans GCA_001294535.1

Clostridium
Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
butyricum GCA_001456065.2

saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1



Staphylococcus vitulinus F1028 GCA_000286335.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Streptococcus mutans UA159 GCA_000007465.2

Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus jensenii GCA_001936235.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

mutans UA159

gordonii str.

ratti FA-1 =

mutans UA159
ratti FA-1 =

gordonii str.

Deinococcus radiodurans R1l
Deinococcus deserti VCD115
Deinococcus marmoris DSM 12784 GCA_000701405.1

GCA_000007465.2
Challis substr. CH1 GCA_000017005.1
DSM 20564 GCA_000286075.1

GCA_000007465.2
DSM 20564 GCA_000286075.1
Challis substr. CH1 GCA_000017005.1

GCA_000008565.1
GCA_000020685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2



Clostridium be
Clostridium sa
Clostridium sa

Clostridium be
Clostridium sa
Clostridium bu
Clostridium sa

Clostridium be
Clostridium sa
Clostridium sa

Lactobacillus
Lactobacillus
Lactobacillus

Streptococcus
Streptococcus
Streptococcus

Staphylococcus
Staphylococcus
Staphylococcus

Staphylococcus
Staphylococcus
Staphylococcus

Escherichia co
Escherichia co
Shigella flexn

Escherichia co
Escherichia co
Shigella flexn

Deinococcus ra
Deinococcus de
Deinococcus go

Staphylococcus
Staphylococcus
Staphylococcus

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

Clostridium be
Clostridium sa
Clostridium pu

Streptococcus
Streptococcus
Streptococcus

Deinococcus ra
Deinococcus go
Deinococcus so

Streptococcus
Streptococcus
Streptococcus

Enterococcus f
Streptomyces ¢
Enterococcus c¢

Lactobacillus
Lactobacillus

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

ccharobutylicum DSM 13864 GCA_000473995.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

tyricum GCA_001456065.2
ccharobutylicum DSM 13864 GCA_000473995.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

ccharobutylicum DSM 13864 GCA_000473995.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
ferus DSM 20646 GCA_000372425.1

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
haemolyticus JCSC1435 GCA_000009865.1

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
aureus subsp. aureus NCTC 8325 GCA_000013425.1

1i str. K-12 substr. MG1655 GCA_000005845.2
1i 0104_3AH4 str. 2011C-3493 GCA_000299455.1
eri 2a str. 301 GCA_000006925.2

1i str. K-12 substr. MG1655 GCA_000005845.2
1i UMNO26 GCA_000026325.2
eri 2a str. 301 GCA_000006925.2

diodurans R1 GCA_000008565.1
serti VCD115 GCA_000020685.1
biensis I-0 GCA_000252445.1

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
simulans GCA_001559115.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
helveticus GCA_001308285.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

niceum GCA_002006345.1

mutans UA159 GCA_000007465.2
gordonii str. Challis substr. CH1 GCA_000017005.1
ratti FA-1 = DSM 20564 GCA_000286075.1

diodurans R1 GCA_000008565.1
biensis I-0 GCA_000252445.1
1i Cha et al. 2016 GCA_001007995.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

aecalis V583 GCA_000007785.1
innamoneus GCA_001885705.1
anis NBRC 100695 GCA_001544375.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1



593

755
662
552

388
292
274

m5
854

813

moé
525
351
299

m7
955
909
832

m8
651
462
434

m9
769
598
564

ma
506
300
296

901
901

880
880

mc
693
476
476
468

627
609
572

me
840
684
643

567
542
529

mg
612
457
420

mh
864
782
544

mi
699
645
629

mj
749
711
508

655
633
631

Lactobacillus psittaci DSM 15354 GCA_000425905.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sanguinis SK36 GCA_000014205.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus puniceus GCA_001644565.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Streptococcus mutans UA159 GCA_000007465.2

Streptococcus ferus DSM 20646 GCA_000372425.1

Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus iniae GCA_000831485.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1



631

569
549
541

mm
512
496
496
496
493

mn
862
862
862
851
836
836

mo
627
587
538

mp
596
368
360

mq
305
276
255

mr
963
927
845
845

ms
714
599
483

mt
543
495
477
477

mu
739
557
529

mv
866
636
585

mw
870
744
657

mx
598
531
468

my
815
762
683

mz
582
444
401

mA
530
378
345

mB
768
738
673

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus massiliensis GCA_001050095.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1
Deinococcus deserti VCD115 GCA_000020685.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Rhodobacter vinaykumarii GCA_900156695.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium longum NCC2705 GCA_000007525.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sanguinis SK36 GCA_000014205.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus henryi DSM 19005 GCA_000376985.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1



mC

628 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
543 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
389 Lactobacillus iners DSM 13335 GCA_000160875.1

798 Bacillus anthracis str. Ames GCA_000007845.1
798 Bacillus anthracis str. Sterne GCA_000008165.1
798 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
778 Bacillus cereus ATCC 14579 GCA_000007825.1
762 Bacillus thuringiensis YBT-1518 GCA_000497525.2

mE
731 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
609 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
537 Gemmobacter megaterium GCA_900156815.1

mF
725 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

725 Escherichia coli UMN@26 GCA_000026325.2

725 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
710 Shigella flexneri 2a str. 301 GCA_000006925.2

705 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
mG

292 Streptococcus mutans UA159 GCA_000007465.2

248 Streptococcus salivarius GCA_000785515.1

248 Streptococcus thermophilus JIM 8232 GCA_000253395.1

247 Streptococcus criceti HS-6 GCA_000187975.3

247 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

785 Deinococcus radiodurans R1 GCA_000008565.1
532 Deinococcus hopiensis KR-140 GCA_900176165.1
527 Deinococcus soli Cha et al. 2016 GCA_001007995.1

675 Clostridium beijerinckii GCA_000833105.2
629 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
620 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
mJ
705 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
666 Staphylococcus capitis subsp. capitis GCA_001028645.1
642 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
mK
587 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
572 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
414 Lactobacillus jensenii GCA_001936235.1
414 Lactobacillus psittaci DSM 15354 GCA_000425905.1
mL
743 Clostridium beijerinckii GCA_000833105.2
724 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
693 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
mM
576 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
526 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
408 Gemmobacter aquatilis GCA_900110025.1
mN
896 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
823 Staphylococcus capitis subsp. capitis GCA_001028645.1
759 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

639 Streptococcus mutans UA159 GCA_000007465.2
486 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
461 Streptococcus macacae NCTC 11558 GCA_000187995.3

484 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
422 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
375 Bifidobacterium stellenboschense GCA_000741785.1
mQ
589 Streptococcus mutans UA159 GCA_000007465.2
425 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
403 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
mR
660 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
653 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
444 Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1
mS
642 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
587 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
492 Gemmobacter aquatilis GCA_900110025.1
mT



595 Bacillus thuringiensis YBT-1518 GCA_000497525.2
574 Bacillus anthracis str. Ames GCA_000007845.1
574 Bacillus anthracis str. Sterne GCA_000008165.1
574 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
574 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
558 Bacillus cereus ATCC 14579 GCA_000007825.1
muU
616 Clostridium beijerinckii GCA_000833105.2
562 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
540 Clostridium butyricum GCA_001456065.2
mV
613 Clostridium beijerinckii GCA_000833105.2
595 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
580 Clostridium puniceum GCA_002006345.1
mw
585 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
558 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
394 Lactobacillus gallinarum GCA_001314245.2
mX
606 Deinococcus radiodurans R1 GCA_000008565.1
414 Deinococcus deserti VCD115 GCA_000020685.1
363 Deinococcus hopiensis KR-140 GCA_900176165.1
mY
755 Clostridium beijerinckii GCA_000833105.2
720 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
693 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

411 Deinococcus radiodurans R1 GCA_000008565.1
259 Deinococcus deserti VCD115 GCA_000020685.1
236 Deinococcus murrayi DSM 11303 GCA_000482805.1

429 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
393 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
273 Defluviimonas alba GCA_001620265.1
nl
767 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
712 Staphylococcus capitis subsp. capitis GCA_001028645.1
618 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
n2
644 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
613 Staphylococcus capitis subsp. capitis GCA_001028645.1
590 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
n3
750 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
710 Staphylococcus capitis subsp. capitis GCA_001028645.1
639 Staphylococcus warneri SG1 GCA_000332735.1
n4
908 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
826 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
633 Lactobacillus iners DSM 13335 GCA_000160875.1
n5
487 Enterococcus faecalis V583 GCA_000007785.1
455 Streptomyces cinnamoneus GCA_001885705.1
404 Enterococcus faecium DO GCA_000174395.2
n6
670 Clostridium beijerinckii GCA_000833105.2
610 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
600 Clostridium butyricum GCA_001456065.2
n7
558 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
524 Staphylococcus capitis subsp. capitis GCA_001028645.1
504 Staphylococcus pettenkoferi GCA_002208805.1

649 Clostridium beijerinckii GCA_000833105.2
617 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
592 Clostridium puniceum GCA_002006345.1

949 Streptococcus mutans UA159 GCA_000007465.2
707 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
655 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
na
590 Clostridium beijerinckii GCA_000833105.2
584 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
581 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
nb
678 Deinococcus radiodurans R1 GCA_000008565.1



423 Deinococcus deserti VCD115 GCA_000020685.1
409 Deinococcus hopiensis KR-140 GCA_900176165.1
nc
357 Streptococcus mutans UA159 GCA_000007465.2
214 Streptococcus ferus DSM 20646 GCA_000372425.1
199 Streptococcus dysgalactiae subsp. equisimilis AC-2713 GCA_000317855.1
nd
820 Bacillus cereus ATCC 14579 GCA_000007825.1
805 Bacillus anthracis str. Ames GCA_000007845.1
805 Bacillus anthracis str. Sterne GCA_000008165.1
805 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
805 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
800 Bacillus mycoides GCA_000832605.1
ne
781 Deinococcus radiodurans R1 GCA_000008565.1
455 Deinococcus deserti VCD115 GCA_000020685.1
449 Deinococcus hopiensis KR-140 GCA_900176165.1
nf
481 Deinococcus radiodurans R1 GCA_000008565.1
309 Deinococcus deserti VCD115 GCA_000020685.1
305 Deinococcus puniceus GCA_001644565.1
ng
498 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
478 Staphylococcus capitis subsp. capitis GCA_001028645.1
442 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
442 Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

651 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
598 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
466 Lactobacillus iners DSM 13335 GCA_000160875.1

ni
730 Clostridium beijerinckii GCA_000833105.2
720 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
702 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

nj
810 Deinococcus radiodurans R1 GCA_000008565.1
508 Deinococcus deserti VCD115 GCA_000020685.1
504 Deinococcus puniceus GCA_001644565.1

nk
648 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
610 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
430 Lactobacillus iners DSM 13335 GCA_000160875.1

nl
603 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
555 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
416 Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

nm
919 Streptococcus mutans UA159 GCA_000007465.2
673 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
619 Streptococcus criceti HS-6 GCA_000187975.3

nn
658 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
598 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
468 Lactobacillus iners DSM 13335 GCA_000160875.1

no
641 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
523 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
450 Gemmobacter aquatilis GCA_900110025.1
450 Gemmobacter megaterium GCA_900156815.1

np
642 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
601 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
463 Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

ng
782 Clostridium beijerinckii GCA_000833105.2
738 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
735 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

nr
821 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
788 Staphylococcus capitis subsp. capitis GCA_001028645.1
698 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

ns
850 Deinococcus radiodurans R1 GCA_000008565.1
507 Deinococcus gobiensis I-0 GCA_000252445.1
488 Deinococcus proteolyticus MRP GCA_000190555.1

nt



855 Enterococcus faecalis V583 GCA_000007785.1
798 Enterococcus rivorum GCA_001742285.1
793 Streptomyces cinnamoneus GCA_001885705.1
nu
701 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
597 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
476 Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1
nv
606 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
559 Staphylococcus capitis subsp. capitis GCA_001028645.1
533 Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
nw
777 Streptococcus mutans UA159 GCA_000007465.2
511 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
480 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
nx
541 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
435 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
397 Bifidobacterium callitrichos DSM 23973 GCA_000741175.1
ny
518 Enterococcus faecalis V583 GCA_000007785.1
472 Streptomyces cinnamoneus GCA_001885705.1
458 Enterococcus rivorum GCA_001742285.1
nz
442 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
412 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
411 Escherichia coli UMN@26 GCA_000026325.2
nA
821 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
755 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
574 Lactobacillus iners DSM 13335 GCA_000160875.1
nB
818 Clostridium beijerinckii GCA_000833105.2
757 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
748 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
nC
728 Deinococcus radiodurans R1 GCA_000008565.1
440 Deinococcus deserti VCD115 GCA_000020685.1
437 Deinococcus soli Cha et al. 2016 GCA_001007995.1
nD
775 Enterococcus faecalis V583 GCA_000007785.1
732 Enterococcus rivorum GCA_001742285.1
728 Streptomyces cinnamoneus GCA_001885705.1
nE
733 Streptococcus mutans UA159 GCA_000007465.2
556 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
555 Streptococcus pseudoporcinus LQ 940-04 GCA_000188035.3
555 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

764 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
711 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
530 Pseudorhodobacter psychrotolerans GCA_001294535.1

945 Streptococcus mutans UA159 GCA_000007465.2
669 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
661 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
nH
776 Streptococcus mutans UA159 GCA_000007465.2
570 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
536 Streptococcus gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1
nI
928 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
809 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
626 Lactobacillus iners DSM 13335 GCA_000160875.1
nJ
596 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
542 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
484 Gemmobacter aquatilis GCA_900110025.1
nK
649 Bacillus anthracis str. Ames GCA_000007845.1
649 Bacillus anthracis str. Sterne GCA_000008165.1
649 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
641 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
639 Bacillus thuringiensis YBT-1518 GCA_000497525.2
nL
788 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1



757
582

nM
769
754
754
751

nN
619
619
604
602

696
492
467

nP
733

626

nQ
613
590
402

nR
718
670
479
479

481
449
424

859
848
817

601
550
528

582
571
570

nW
641

622
622

nX
779
466
412

ny
711
412
393

nZ
739
733
733
717
717

00
863
859
846

ol
516
515
496

02
518
488
488

Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli UMN@26 GCA_000026325.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus jensenii GCA_001936235.1

Lactobacillus psittaci DSM 15354 GCA_000425905.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium chromiireducens GCA_002029255.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus proteolyticus MRP GCA_000190555.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli IAI39 GCA_000026345.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
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807
760
719
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504
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585

580
579
579

742
485
480

615
564
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08
726
652
464

09
720
564
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517

oa
815
773
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671

660
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oc
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555
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725
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441

09
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oh
626
554
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417
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574
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Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus massiliensis GCA_001050095.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Escherichia coli UMN@26 GCA_000026325.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus murrayi DSM 11303 GCA_000482805.1
Deinococcus deserti VCD115 GCA_000020685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus sciuri GCA_002209165.1

Staphylococcus warneri SG1 GCA_000332735.1

Lactobacillus
Lactobacillus
Lactobacillus

Streptococcus
Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

mutans UA159 GCA_000007465.2

ratti FA-1 = DSM 20564 GCA_000286075.1

equinus GCA_000964315.1

gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
acetotolerans GCA_001042405.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus phoeniculicola ATCC BAA-412 GCA_000407505.1

Lactobacillus
Lactobacillus
Lactobacillus

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter wandonensis GCA_001202035.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1
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ol
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485
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458

or

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus capitis subsp. capitis GCA_001028645.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1

Megasphaera cerevisiae DSM 20462 GCA_001045675.1

Staphylococcus warneri SG1 GCA_000332735.1

Staphylococcus saprophyticus subsp. saprophyticus ATCC 15305 GCA_000010125.1
Staphylococcus xylosus GCA_000706685.1

1047 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1

930
692

0s
717
488
468

ot
527
374
360

ou
706
598
482

ov
666
666
659
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ow
621
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369

oX
825
798
704
704

oy
609
568
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0z
705
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623

0A
606
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539
539

oB
644
427

Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ovis DSM 16829 GCA_000380125.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus equinus GCA_000964315.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lutrae GCA_002101335.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium longum NCC2705 GCA_000007525.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1



390 Streptococcus equinus GCA_000964315.1

604 Streptococcus mutans UA159 GCA_000007465.2
500 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
481 Streptococcus macacae NCTC 11558 GCA_000187995.3

687 Clostridium beijerinckii GCA_000833105.2

630 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
622 Clostridium puniceum GCA_002006345.1

oE

566 Streptococcus mutans UA159 GCA_000007465.2

386 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
371 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

oF

732 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
666 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
486 Lactobacillus iners DSM 13335 GCA_000160875.1

oG

682 Deinococcus radiodurans R1 GCA_000008565.1
441 Deinococcus gobiensis I-0 GCA_000252445.1
440 Deinococcus deserti VCD115 GCA_000020685.1

oH

700 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
632 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
471 Lactobacillus iners DSM 13335 GCA_000160875.1

ol

508 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
490 Staphylococcus capitis subsp. capitis GCA_001028645.1
435 Megasphaera cerevisiae DSM 20462 GCA_001045675.1
435 Staphylococcus warneri SG1 GCA_000332735.1

889 Deinococcus radiodurans R1 GCA_000008565.1
524 Deinococcus deserti VCD115 GCA_000020685.1
513 Deinococcus gobiensis I-0 GCA_000252445.1
oK
777 Clostridium beijerinckii GCA_000833105.2
768 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
744 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
oL
730 Enterococcus faecalis V583 GCA_000007785.1
683 Streptomyces cinnamoneus GCA_001885705.1
645 Enterococcus massiliensis GCA_001050095.1
oM
805 Streptococcus mutans UA159 GCA_000007465.2
575 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
527 Streptococcus halotolerans GCA_001598035.1
oN
724 Streptococcus mutans UA159 GCA_000007465.2
554 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
507 Streptococcus equinus GCA_000964315.1
00
609 Streptococcus mutans UA159 GCA_000007465.2
464 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
422 Streptococcus macacae NCTC 11558 GCA_000187995.3
oP
798 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
766 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
766 Shigella flexneri 2a str. 301 GCA_000006925.2
740 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
740 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
oQ
456 Streptococcus mutans UA159 GCA_000007465.2
269 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
237 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
oR
416 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
377 Bifidobacterium callitrichos DSM 23973 GCA_000741175.1
372 Bifidobacterium gallicum DSM 20093 = LMG 11596 GCA_000741205.1
oS
570 Enterococcus faecalis V583 GCA_000007785.1
527 Enterococcus haemoperoxidus ATCC BAA-382 GCA_000407165.1
527 Enterococcus rivorum GCA_001742285.1
524 Streptomyces cinnamoneus GCA_001885705.1

777 Clostridium beijerinckii GCA_000833105.2
758 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1



734

660
599
537

434
434
434
434
433

411
411

ow
548
548
543
531

746
727
710

517
332
323

oZ
589

450

po
674
654
619
619

pl
383
359
287

650
624
606

653
648
596

637
590
507

725
689
554

601
555
541

p7
417
387
386

p8
493
352
350

p9
619
418
384

pa
815
814
806

Clostridium s

Enterococcus
Streptomyces
Enterococcus

Escherichia c
Escherichia c
Escherichia c
Shigella flex
Escherichia ¢
Escherichia c
Escherichia c
Shigella dyse

Clostridium s
Clostridium s
Clostridium b
Clostridium p

Clostridium b
Clostridium s
Clostridium s

Deinococcus r
Deinococcus g
Deinococcus d

Bifidobacteri
Bifidobacteri
Bifidobacteri

Staphylococcu
Staphylococcu
Megasphaera c
Staphylococcu

Rhodobacter s
Rhodobacter s
Gemmobacter a

Staphylococcu
Staphylococcu
Staphylococcu

Enterococcus
Streptomyces
Enterococcus

Enterococcus
Streptomyces
Enterococcus

Lactobacillus
Lactobacillus
Lactobacillus

Clostridium b
Clostridium s
Clostridium c

Enterococcus
Streptomyces
Enterococcus

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

Escherichia c
Escherichia c
Escherichia c

accharobutylicum DSM 13864 GCA_000473995.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
haemoperoxidus ATCC BAA-382 GCA_000407165.1

oli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
oli 0157_3AH7 str. Sakai GCA_000008865.1

oli str. K-12 substr. MG1655 GCA_000005845.2
neri 2a str. 301 GCA_000006925.2

oli 083_3AH1 str. NRG 857C GCA_000183345.1
oli UMNO26 GCA_000026325.2

oli IAI39 GCA_000026345.1

nteriae Sd197 GCA_000012005.1

accharobutylicum DSM 13864 GCA_000473995.1
accharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
eijerinckii GCA_000833105.2

uniceum GCA_002006345.1

eijerinckii GCA_000833105.2
accharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
accharobutylicum DSM 13864 GCA_000473995.1

adiodurans R1 GCA_000008565.1
obiensis I-0 GCA_000252445.1
eserti VCD115 GCA_000020685.1

um adolescentis ATCC 15703 GCA_000010425.1
um dentium JCM 1195 = DSM 20436 GCA_001042595.1
um tsurumiense GCA_000741765.1

s epidermidis ATCC 12228 GCA_000007645.1
s capitis subsp. capitis GCA_001028645.1
erevisiae DSM 20462 GCA_001045675.1

s warneri SG1 GCA_000332735.1

phaeroides 2.4.1 GCA_000012905.2
phaeroides ATCC 17025 GCA_000016405.1
quatilis GCA_900110025.1

s epidermidis ATCC 12228 GCA_000007645.1
s capitis subsp. capitis GCA_001028645.1
s hominis subsp. hominis (80 GCA_000183685.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
saccharolyticus subsp. saccharolyticus ATCC 43076 GCA_000407285.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

eijerinckii GCA_000833105.2
accharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
hromiireducens GCA_002029255.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
asini ATCC 700915 GCA_000407365.1

mutans UA159 GCA_000007465.2
gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1
equinus GCA_000964315.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

oli str. K-12 substr. MG1655 GCA_000005845.2
oli 0157_3AH7 str. Sakai GCA_000008865.1
oli UMNO26 GCA_000026325.2



442
296
260

pc
884
825
749
749

pd
753
438
425

pe
761
749
725

pf

398
395

pg
500
353
334

795
795
771
746

pi
748
647
529

pj
480
449
358

pk
789
585
544

pl
731
556
484

pm

827
615

pn

426
416

po
448
406
388

pp
688
652
592

Pq
720
633
457

pr
664
438
399

ps
619
603
594

465

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Deinococcus
Deinococcus
Deinococcus

Clostridium
Clostridium
Clostridium

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

mutans UA159

gordonii str.

ratti FA-1 =

mutans UA159
ratti FA-1 =
macacae NCTC

Escherichia coli 0104_3AH4

Escherichia coli str.

K-12

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
soli Cha et al. 2016 GCA_001007995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

GCA_000007465.2
Challis substr. CH1 GCA_000017005.1
DSM 20564 GCA_000286075.1

GCA_000007465.2
DSM 20564 GCA_000286075.1
11558 GCA_000187995.3

str. 2011C-3493 GCA_000299455.1
substr. MG1655 GCA_000005845.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia

Rhodobacter
Rhodobacter
Gemmobacter

Rhodobacter
Rhodobacter

coli UMNO26 GCA_000026325.2

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

mutans UA159
ratti FA-1 =

GCA_000007465.2
DSM 20564 GCA_000286075.1

ferus DSM 20646 GCA_000372425.1

mutans UA159
ratti FA-1 =

GCA_000007465.2
DSM 20564 GCA_000286075.1

ferus DSM 20646 GCA_000372425.1

gasseri ATCC

33323 = JCM 1131 GCA_000014425.1

hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

psittaci DSM

15354 GCA_000425905.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Streptococcus mutans UA159 GCA_000007465.2
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus faecalis V583 GCA_000007785.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus

radiodurans R1 GCA_000008565.1

Deinococcus deserti VCD115 GCA_000020685.1

Deinococcus

Clostridium
Clostridium
Clostridium

hopiensis KR-140 GCA_900176165.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

Enterococcus faecalis V583 GCA_000007785.1



419
419
412

pu
887
859
788

pv
430
270
259
259

pw
404
254
236

px
363

320

py
724
707
696

pz
735
681
673

pA
720
684
661

pB
751
733
688

495
457
350

pD
784
738
556

506
280
261

625
600
559

496
481
481
468

pH
647
564
468

pI
801
801
801
801
787
783

pJ
495
484
469

pK
740
693
616

Enterococcus thailandicus GCA_001652875.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Streptococcus mutans UA159 GCA_000007465.2

Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1
Streptococcus equinus GCA_000964315.1

Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus orisratti DSM 15617 GCA_000380105.1

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus rivorum GCA_001742285.1
Streptomyces cinnamoneus GCA_001885705.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1



Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus puniceus GCA_001644565.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus cristatus AS 1.3089 GCA_000385925.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Clostridium beijerinckii GCA_000833105.2

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2
Clostridium puniceum GCA_002006345.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1



610
560
548

q3
537
507
466
466
466

q4
785
747
739

519
470
464

q6
723
696
675

q7
614
400
384

q8
754
729
621

678
631
606

ga
565
486
292
292

636
573
491

qc
587
572
564
564
564

660
601
479

qe
774
708
673

785
579
535

q9
803
803
803
803

776
771

756
620
508

qi
558
531
505

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus condimenti GCA_001618885.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus pettenkoferi GCA_002208805.1
Staphylococcus warneri SG1 GCA_000332735.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus macacae NCTC 11558 GCA_000187995.3
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus acidophilus NCFM GCA_000011985.1

Lactobacillus gallinarum GCA_001314245.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
Staphylococcus warneri SG1 GCA_000332735.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus criceti HS-6 GCA_000187975.3

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus mycoides GCA_000832605.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1



qj

521 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
473 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
435 Bifidobacterium stellenboschense GCA_000741785.1

705 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
594 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
525 Bifidobacterium bifidum PRL2010 GCA_000165905.1

576 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
543 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
420 Gemmobacter aquatilis GCA_900110025.1
qm
532 Streptococcus mutans UA159 GCA_000007465.2
350 Streptococcus halotolerans GCA_001598035.1
337 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
gn
485 Clostridium beijerinckii GCA_000833105.2
470 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
465 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
qgo
521 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
520 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
520 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
520 Shigella flexneri 2a str. 301 GCA_000006925.2
503 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
503 Escherichia coli UMN@26 GCA_000026325.2
qp
531 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
497 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
372 Lactobacillus psittaci DSM 15354 GCA_000425905.1
qaq
610 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
516 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
462 Defluviimonas alba GCA_001620265.1
qr
627 Streptococcus mutans UA159 GCA_000007465.2
454 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
429 Streptococcus macacae NCTC 11558 GCA_000187995.3
qs
698 Enterococcus faecalis V583 GCA_000007785.1
658 Streptomyces cinnamoneus GCA_001885705.1
593 Enterococcus asini ATCC 700915 GCA_000407365.1
qt
736 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
671 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
563 Gemmobacter megaterium GCA_900156815.1
qu
852 Enterococcus faecalis V583 GCA_000007785.1
805 Streptomyces cinnamoneus GCA_001885705.1
729 Enterococcus rivorum GCA_001742285.1
qv
657 Deinococcus radiodurans R1 GCA_000008565.1
406 Deinococcus deserti VCD115 GCA_000020685.1
378 Deinococcus proteolyticus MRP GCA_000190555.1
qw
722 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
695 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
564 Defluviimonas alba GCA_001620265.1
gx
793 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
783 Staphylococcus capitis subsp. capitis GCA_001028645.1
743 Staphylococcus warneri SG1 GCA_000332735.1
qy
721 Streptococcus mutans UA159 GCA_000007465.2
544 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
486 Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1
qz
978 Streptococcus mutans UA159 GCA_000007465.2
734 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
720 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
gA
443 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
443 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
441 Escherichia coli UMN@26 GCA_000026325.2
428 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1



428

675
642
474

qC
736
710
708

461
445
407
407

qE
627
627
627
627
621
621
582

587
580
447

693
434
417

649
643
643
643
634

ql
649
590
545
545

590
552
476

gK
487
441
414

697
644
569

aqM
438
415
287

aN
471
425
401
401
401

q0
617
617
608
608
608
605

651
588
571

aQ
693

Shigella flexneri 2a str. 301 GCA_000006925.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Klebsiella oxytoca GCA_001022195.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Streptococcus mutans UA159 GCA_000007465.2

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Enterococcus faecalis V583 GCA_000007785.1

Streptomyces cinnamoneus GCA_001885705.1

Enterococcus asini ATCC 700915 GCA_000407365.1

Enterococcus massiliensis GCA_001050095.1

Enterococcus saccharolyticus subsp. saccharolyticus ATCC 43076 GCA_000407285.1

Escherichia coli IAI39 GCA_000026345.1

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Enterococcus faecalis V583 GCA_000007785.1



647
589

[o]3%
794

571

qs
791
752
748

qT
751
693
547

qu
737
561
517

qVv
573
430
396

qw
560
350
344

820
812
806

797
750
729

690
667
488
488

re
678
631
624
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r2
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r3
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r4
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r7
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Streptomyces cinnamoneus GCA_001885705.1
Vagococcus lutrae LBD1 GCA_000498295.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

mutans UA159
ratti FA-1 =

gordonii str.

mutans UA159
ratti FA-1 =

gordonii str.

mutans UA159

gordonii str.

ratti FA-1 =

GCA_000007465.2
DSM 20564 GCA_000286075.1
Challis substr. CH1 GCA_000017005.1

GCA_000007465.2
DSM 20564 GCA_000286075.1
Challis substr. CH1 GCA_000017005.1

GCA_000007465.2
Challis substr. CH1 GCA_000017005.1
DSM 20564 GCA_000286075.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Lactobacillus
Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC

33323 = JCM 1131 GCA_000014425.1

hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

jensenii GCA_

psittaci DSM

001936235.1
15354 GCA_000425905.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus mycoides GCA_000832605.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Rhodobacter
Rhodobacter
Gemmobacter

Clostridium
Clostridium
Clostridium

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus cereus ATCC 14579 GCA_000007825.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus murrayi DSM 11303 GCA_000482805.1
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rf
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585
451

rg
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503

641
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591
591
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ri
719
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666

rj
769
630
576

942
942
935
930

675
644
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rm
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rn
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552
536
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850
803
731
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Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Rhodobacter aestuarii GCA_900156655.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
Staphylococcus warneri SG1 GCA_000332735.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium thermophilum GCA_000741495.1

Bifidobacterium thermophilum RBL67 GCA_000347695.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
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486

rc
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802
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799
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564
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rE
840
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rF
784
728
538

rG
537
510
495

rH

Rhodobacter
Rhodobacter
Gemmobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium
Clostridium
Clostridium

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
beijerinckii GCA_000833105.2
saccharobutylicum DSM 13864 GCA_000473995.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Rhodobacter
Rhodobacter
Gemmobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus pettenkoferi GCA_002208805.1

Clostridium
Clostridium
Clostridium

Escherichia
Escherichia

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

coli str. K-12 substr. MG1655 GCA_000005845.2
coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia
Escherichia

Clostridium
Clostridium
Clostridium

Deinococcus
Deinococcus
Deinococcus

Escherichia
Escherichia

coli 0157_3AH7 str. Sakai GCA_000008865.1
coli UMNO26 GCA_000026325.2

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

coli 0157_3AH7 str. Sakai GCA_000008865.1
coli str. K-12 substr. MG1655 GCA_000005845.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia

coli UMNO26 GCA_000026325.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1



664 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
664 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
664 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
664 Escherichia coli UMN@26 GCA_000026325.2
664 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
664 Shigella flexneri 2a str. 301 GCA_000006925.2
649 Escherichia coli IAI39 GCA_000026345.1
634 Kosakonia sacchari SP1 GCA_000300455.4
634 Shigella dysenteriae Sd197 GCA_000012005.1
ri
618 Bacillus anthracis str. Ames GCA_000007845.1
618 Bacillus anthracis str. Sterne GCA_000008165.1
618 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
608 Bacillus cereus ATCC 14579 GCA_000007825.1
594 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

617 Streptococcus mutans UA159 GCA_000007465.2
437 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
429 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

576 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
549 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
459 Defluviimonas alba GCA_001620265.1

793 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
793 Shigella flexneri 2a str. 301 GCA_000006925.2
792 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
792 Escherichia coli UMN@26 GCA_000026325.2
778 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

rM
740 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
709 Staphylococcus hominis subsp. hominis (80 GCA_000183685.1
703 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

627 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
593 Staphylococcus capitis subsp. capitis GCA_001028645.1
561 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

747 Enterococcus faecalis V583 GCA_000007785.1
704 Streptomyces cinnamoneus GCA_001885705.1
620 Enterococcus faecium DO GCA_000174395.2

710 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
687 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
501 Lactobacillus iners DSM 13335 GCA_000160875.1
rQ
613 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
551 Staphylococcus warneri SG1 GCA_000332735.1
537 Staphylococcus capitis subsp. capitis GCA_001028645.1
rR
518 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
464 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
376 Gemmobacter megaterium GCA_900156815.1
rS
452 Deinococcus radiodurans R1 GCA_000008565.1
292 Deinococcus deserti VCD115 GCA_000020685.1
270 Deinococcus gobiensis I-0 GCA_000252445.1
rT
752 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
695 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
540 Lactobacillus iners DSM 13335 GCA_000160875.1
ru
762 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
650 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
584 Gemmobacter megaterium GCA_900156815.1
rv
760 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
760 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
760 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
760 Escherichia coli UMN@26 GCA_000026325.2
760 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
760 Shigella flexneri 2a str. 301 GCA_000006925.2
719 Escherichia coli IAI39 GCA_000026345.1
707 Shigella dysenteriae Sd197 GCA_000012005.1
rw
790 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1



728 Staphylococcus capitis subsp. capitis GCA_001028645.1
693 Staphylococcus warneri SG1 GCA_000332735.1
rx
717 Deinococcus radiodurans R1 GCA_000008565.1
436 Deinococcus deserti VCD115 GCA_000020685.1
410 Deinococcus soli Cha et al. 2016 GCA_001007995.1
ry
650 Streptococcus mutans UA159 GCA_000007465.2
437 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
384 Streptococcus salivarius GCA_000785515.1
384 Streptococcus thermophilus JIM 8232 GCA_000253395.1
rzZ
678 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
643 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
543 Pseudorhodobacter psychrotolerans GCA_001294535.1

750 Streptococcus mutans UA159 GCA_000007465.2
579 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
534 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

386 Enterococcus faecalis V583 GCA_000007785.1

354 Enterococcus haemoperoxidus ATCC BAA-382 GCA_000407165.1
354 Enterococcus massiliensis GCA_001050095.1

354 Enterococcus rivorum GCA_001742285.1

347 Enterococcus canis NBRC 100695 GCA_001544375.1

347 Enterococcus dispar ATCC 51266 GCA_000406945.1

528 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
491 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
442 Gemmobacter megaterium GCA_900156815.1
s3
805 Enterococcus faecalis V583 GCA_000007785.1
758 Streptomyces cinnamoneus GCA_001885705.1
712 Enterococcus rivorum GCA_001742285.1
s4
824 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
735 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
567 Lactobacillus iners DSM 13335 GCA_000160875.1
s5
794 Streptococcus mutans UA159 GCA_000007465.2
578 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
507 Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1
s6
720 Enterococcus faecalis V583 GCA_000007785.1
684 Enterococcus canis NBRC 100695 GCA_001544375.1
677 Enterococcus rivorum GCA_001742285.1
s7
414 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
414 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
414 Shigella flexneri 2a str. 301 GCA_000006925.2
410 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
399 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
399 Escherichia coli UMN@26 GCA_000026325.2
s8
882 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
817 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
602 Lactobacillus iners DSM 13335 GCA_000160875.1
s9
473 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
447 Staphylococcus capitis subsp. capitis GCA_001028645.1
428 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
sa
374 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
355 Staphylococcus capitis subsp. capitis GCA_001028645.1
330 Staphylococcus pseudintermedius HKU10-03 GCA_000185885.1

822 Enterococcus faecalis V583 GCA_000007785.1
776 Streptomyces cinnamoneus GCA_001885705.1
707 Enterococcus rivorum GCA_001742285.1
sC
328 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
310 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
276 Defluviimonas alba GCA_001620265.1

429 Deinococcus radiodurans R1 GCA_000008565.1
289 Deinococcus deserti VCD115 GCA_000020685.1



282 Deinococcus soli Cha et al. 2016 GCA_001007995.1
se

439 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2

403 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1

345 Gemmobacter aquatilis GCA_900110025.1

580 Enterococcus faecalis V583 GCA_000007785.1

533 Streptomyces cinnamoneus GCA_001885705.1

459 Enterococcus hirae ATCC 9790 GCA_000271405.2

459 Enterococcus phoeniculicola ATCC BAA-412 GCA_000407505.1
sg

462 Streptomyces cinnamoneus GCA_001885705.1

460 Bacillus anthracis str. Ames GCA_000007845.1

460 Bacillus anthracis str. Sterne GCA_000008165.1

460 Bacillus cereus ATCC 14579 GCA_000007825.1

460 Bacillus thuringiensis YBT-1518 GCA_000497525.2

460 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

448 Enterococcus faecalis V583 GCA_000007785.1

542 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2

438 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1

348 Pseudorhodobacter wandonensis GCA_001202035.1

si

699 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1

642 Staphylococcus capitis subsp. capitis GCA_001028645.1

628 Staphylococcus hominis subsp. hominis (80 GCA_000183685.1
sj

379 Clostridium beijerinckii GCA_000833105.2

354 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
353 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

763 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
744 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
531 Lactobacillus iners DSM 13335 GCA_000160875.1
sl
541 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
446 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
432 Bifidobacterium longum NCC2705 GCA_000007525.1
sm
844 Deinococcus radiodurans R1 GCA_000008565.1
556 Deinococcus deserti VCD115 GCA_000020685.1
552 Deinococcus gobiensis I-0 GCA_000252445.1
sn
716 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
660 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
456 Lactobacillus iners DSM 13335 GCA_000160875.1
so
678 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
626 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
416 Lactobacillus psittaci DSM 15354 GCA_000425905.1
sp
788 Enterococcus faecalis V583 GCA_000007785.1
741 Streptomyces cinnamoneus GCA_001885705.1
706 Enterococcus rivorum GCA_001742285.1
sq
706 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
691 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
547 Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1
sr
742 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
650 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
590 Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1
SS
657 Enterococcus faecalis V583 GCA_000007785.1
610 Streptomyces cinnamoneus GCA_001885705.1
535 Enterococcus faecium DO GCA_000174395.2
st
796 Deinococcus radiodurans R1 GCA_000008565.1
568 Deinococcus deserti VCD115 GCA_000020685.1
541 Deinococcus murrayi DSM 11303 GCA_000482805.1
su
880 Bacillus anthracis str. Ames GCA_000007845.1
880 Bacillus anthracis str. Sterne GCA_000008165.1
880 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
864 Bacillus cereus ATCC 14579 GCA_000007825.1
834 Bacillus pseudomycoides DSM 12442 GCA_000161455.1



sv
429 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
423 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
396 Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1
sw
796 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
770 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
560 Lactobacillus iners DSM 13335 GCA_000160875.1
SX
713 Streptococcus mutans UA159 GCA_000007465.2
496 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
471 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
sy
713 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
653 Staphylococcus capitis subsp. capitis GCA_001028645.1
610 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
sz
589 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
546 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1
542 Staphylococcus capitis subsp. capitis GCA_001028645.1
SA
680 Clostridium beijerinckii GCA_000833105.2
644 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
621 Clostridium puniceum GCA_002006345.1
sB
600 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
561 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
430 Lactobacillus iners DSM 13335 GCA_000160875.1
sC
425 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
390 Staphylococcus capitis subsp. capitis GCA_001028645.1
389 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
sD
412 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
359 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
281 Gemmobacter aquatilis GCA_900110025.1
SE
762 Streptococcus mutans UA159 GCA_000007465.2
609 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
513 Streptococcus halotolerans GCA_001598035.1
sF
601 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
573 Staphylococcus capitis subsp. capitis GCA_001028645.1
502 Staphylococcus pettenkoferi GCA_002208805.1

721 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
693 Staphylococcus capitis subsp. capitis GCA_001028645.1
629 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

683 Bacillus anthracis str. Ames GCA_000007845.1

683 Bacillus anthracis str. Sterne GCA_000008165.1

683 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
663 Bacillus cereus ATCC 14579 GCA_000007825.1

663 Bacillus thuringiensis YBT-1518 GCA_000497525.2

659 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

693 Deinococcus radiodurans R1 GCA_000008565.1
416 Deinococcus proteolyticus MRP GCA_000190555.1
402 Deinococcus gobiensis I-0 GCA_000252445.1

505 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

505 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
497 Escherichia coli UMN@26 GCA_000026325.2

493 Escherichia coli IAI39 GCA_000026345.1

493 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
493 Shigella flexneri 2a str. 301 GCA_000006925.2

531 Clostridium beijerinckii GCA_000833105.2
493 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
483 Clostridium puniceum GCA_002006345.1

851 Enterococcus faecalis V583 GCA_000007785.1

809 Streptomyces cinnamoneus GCA_001885705.1

749 Enterococcus asini ATCC 700915 GCA_000407365.1
sM

762 Clostridium beijerinckii GCA_000833105.2
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Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium breve DSM 20213 = JCM 1192 GCA_001025175.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2
Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus acetotolerans GCA_001042405.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus proteolyticus MRP GCA_000190555.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Clostridium beijerinckii GCA_000833105.2



Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1
Streptococcus henryi DSM 19005 GCA_000376985.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Rhodobacter capsulatus SB 1003 GCA_000021865.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli UMN@26 GCA_000026325.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium animalis subsp. lactis DSM 10140 GCA_000022965.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus faecium DO GCA_000174395.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Gemmobacter megaterium GCA_900156815.1

Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus marmoris DSM 12784 GCA_000701405.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1



Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Clostridium
Clostridium
Clostridium

Deinococcus
Deinococcus
Deinococcus

Rhodobacter
Rhodobacter
Rhodobacter

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

saccharobutylicum DSM 13864 GCA_000473995.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
vinaykumarii GCA_900156695.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Megasphaera

cerevisiae DSM 20462 GCA_001045675.1

Staphylococcus warneri SG1 GCA_000332735.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

puniceum GCA_002006345.1

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus canis NBRC 100695 GCA_001544375.1
Enterococcus thailandicus GCA_001652875.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Escherichia
Escherichia

coli str. K-12 substr. MG1655 GCA_000005845.2
coli 0157_3AH7 str. Sakai GCA_000008865.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia
Escherichia

Escherichia
Escherichia
Escherichia
Escherichia
Escherichia

coli 083_3AH1 str. NRG 857C GCA_000183345.1
coli UMNO26 GCA_000026325.2

coli 0157_3AH7 str. Sakai GCA_000008865.1

coli UMNO26 GCA_000026325.2

coli str. K-12 substr. MG1655 GCA_000005845.2
coli IAI39 GCA_000026345.1

coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

Shigella flexneri 2a str. 301 GCA_000006925.2
Enterobacter hormaechei subsp. steigerwaltii GCA_001729725.1

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

neonatale GCA_001458595.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2



_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1
Bacillus mycoides GCA_000832605.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus dispar ATCC 51266 GCA_000406945.1

Lactobacillus
Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC

33323 = JCM 1131 GCA_000014425.1

hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
acetotolerans GCA_001042405.1

hamsteri DSM

5661 = JCM 6256 GCA_000615445.1

Bacillus mycoides GCA_000832605.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
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Enterococcus
Enterococcus
Enterococcus
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halotolerans
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haemoperoxidus ATCC BAA-382 GCA_000407165.1
aquimarinus GCA_001885765.1

rivorum GCA_001742285.1

cinnamoneus GCA_001885705.1

GCA_000007465.2
DSM 20564 GCA_000286075.1
GCA_001598035.1

GCA_000007465.2
DSM 20564 GCA_000286075.1
20742 = ATCC 33478 GCA_000686605.1

GCA_000007785.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli UMN@26 GCA_000026325.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium asteroides PRL2011 GCA_000304215.1



Bifidobacterium coryneforme GCA_000737865.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Bacillus cereus ATCC 14579 GCA_000007825.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus halotolerans GCA_001598035.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-@ GCA_000252445.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus haemoperoxidus ATCC BAA-382 GCA_000407165.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus puniceus GCA_001644565.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1
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823 Deinococcus radiodurans R1 GCA_000008565.1
567 Deinococcus deserti VCD115 GCA_000020685.1
537 Deinococcus murrayi DSM 11303 GCA_000482805.1

809 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
720 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
594 Gemmobacter aquatilis GCA_900110025.1

ue
568 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
522 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
502 Lactobacillus iners DSM 13335 GCA_000160875.1

616 Shigella flexneri 2a str. 301 GCA_000006925.2
615 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
615 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
615 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
614 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
614 Escherichia coli UMN@26 GCA_000026325.2

ug
784 Bacillus cereus ATCC 14579 GCA_000007825.1
784 Bacillus thuringiensis YBT-1518 GCA_000497525.2
784 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
783 Bacillus anthracis str. Ames GCA_000007845.1
783 Bacillus anthracis str. Sterne GCA_000008165.1
739 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

901 Clostridium beijerinckii GCA_000833105.2
873 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
869 Clostridium puniceum GCA_002006345.1
ui
440 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
406 Staphylococcus capitis subsp. capitis GCA_001028645.1
390 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
uj
774 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
709 Staphylococcus capitis subsp. capitis GCA_001028645.1
661 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1
uk
674 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
576 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
574 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
ul
568 Streptococcus mutans UA159 GCA_000007465.2
449 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
429 Streptococcus ovis DSM 16829 GCA_000380125.1
um
639 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
525 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
455 Gemmobacter aquatilis GCA_900110025.1
un
920 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
831 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
617 Lactobacillus iners DSM 13335 GCA_000160875.1
uo
844 Clostridium beijerinckii GCA_000833105.2
802 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
776 Clostridium puniceum GCA_002006345.1
up
455 Streptococcus mutans UA159 GCA_000007465.2
313 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
303 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
uq
594 Deinococcus radiodurans R1 GCA_000008565.1
405 Deinococcus deserti VCD115 GCA_000020685.1
385 Deinococcus hopiensis KR-140 GCA_900176165.1
ur
904 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
861 Staphylococcus capitis subsp. capitis GCA_001028645.1
811 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
811 Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
us
696 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
647 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
487 Gemmobacter aquatilis GCA_900110025.1
ut



765
472
459

uu
562
414
392

uv
436
414
308

uw
645
495
437

ux
725
694
528

uy
503
433
387

uz
818
778
763

uA
639

538
538

uB
447
381
375

628
460
460
456

851
821
810

uE
764
732
711

uF
701

546

uG
688
656
654

uH
644
617
460

ul
707
666
624

ul
513
513
476
454

850
849
849
834

uL

Deinococcus ra
Deinococcus de
Deinococcus go

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

Rhodobacter sp
Rhodobacter sp
Gemmobacter me

Clostridium be
Clostridium sa
Clostridium pu

Staphylococcus
Staphylococcus
Staphylococcus
Staphylococcus

Bifidobacteriu
Bifidobacteriu
Bifidobacteriu

Streptococcus
Streptococcus
Streptococcus
Streptococcus

Clostridium be
Clostridium sa
Clostridium pu

Clostridium be
Clostridium sa
Clostridium sa

Lactobacillus
Lactobacillus
Lactobacillus

Clostridium be
Clostridium sa
Clostridium sa

Lactobacillus
Lactobacillus
Lactobacillus

Clostridium be
Clostridium sa
Clostridium sa

Clostridium be
Clostridium sa
Clostridium pu
Clostridium sa

_5BBacillus th

Bacillus anthr
Bacillus anthr
Bacillus cereu

diodurans R1 GCA_000008565.1
serti VCD115 GCA_000020685.1
biensis I-0 GCA_000252445.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
merionis DSM 19192 GCA_000380085.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

haeroides 2.4.1 GCA_000012905.2
haeroides ATCC 17025 GCA_000016405.1
gaterium GCA_900156815.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

niceum GCA_002006345.1

epidermidis ATCC 12228 GCA_000007645.1

capitis subsp. capitis GCA_001028645.1

aureus subsp. aureus NCTC 8325 GCA_000013425.1
simulans GCA_001559115.1

m adolescentis ATCC 15703 GCA_000010425.1
m longum NCC2705 GCA_000007525.1
m subtile GCA_000741775.1

mutans UA159 GCA_000007465.2

ratti FA-1 = DSM 20564 GCA_000286075.1
sanguinis SK36 GCA_000014205.1

ferus DSM 20646 GCA_000372425.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.

niceum GCA_002006345.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.

ccharobutylicum DSM 13864 GCA_000473995.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
jensenii GCA_001936235.1

ijerinckii GCA_000833105.2
ccharobutylicum DSM 13864 GCA_000473995.1

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.

ccharobutylicum DSM 13864 GCA_000473995.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.

niceum GCA_002006345.1
ccharobutylicum DSM 13864 GCA_000473995.1

uringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

acis str. Ames GCA_000007845.1
acis str. Sterne GCA_000008165.1
s ATCC 14579 GCA_000007825.1



558
541
537
537
537

uM
656
609
600

uN
458
439
425

u0
331
331
331
331
325
315

uP
701
638
501

uQ
697
676
648

uR
767
445
423

us

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Clostridium
Clostridium
Clostridium

Escherichia
Escherichia
Escherichia

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

coli 0157_3AH7 str. Sakai GCA_000008865.1
coli UMNO26 GCA_000026325.2
coli str. K-12 substr. MG1655 GCA_000005845.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia
Escherichia

coli 083_3AH1 str. NRG 857C GCA_000183345.1
coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Deinococcus
Deinococcus
Deinococcus

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
marmoris DSM 12784 GCA_000701405.1

1022 Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

977
896

uT
546
494
434

ul
508
495
444

uv
637
587
558
558

uw
913
891
888

uX
774
682
554

uy
679
620
553

uz
562
466
269

vO
527
433
412

vl
990
912
804

v2
536
342

Rhodobacter
Rhodobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Thioclava atlantica GCA_000737065.1

Rhodobacter
Rhodobacter

sphaeroides ATCC 17025 GCA_000016405.1
sphaeroides 2.4.1 GCA_000012905.2

Pseudorhodobacter wandonensis GCA_001202035.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
Staphylococcus warneri SG1 GCA_000332735.1

Escherichia
Escherichia
Escherichia

Rhodobacter
Rhodobacter

coli str. K-12 substr. MG1655 GCA_000005845.2
coli 083_3AH1 str. NRG 857C GCA_000183345.1
coli 0157_3AH7 str. Sakai GCA_000008865.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Rhodobacter
Rhodobacter
Gemmobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1

Lactobacillus hominis DSM 23910
Lactobacillus hamsteri DSM 5661

Rhodobacter
Rhodobacter
Gemmobacter

Rhodobacter
Rhodobacter
Gemmobacter

CRBIP 24.179 GCA_000296835.1
JCM 6256 GCA_000615445.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
megaterium GCA_900156815.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus criceti HS-6 GCA_000187975.3



341

616
584

569

v4
595
393
382

v5
763
735
714

V6
670
622
507

v7
566
566
566

547

v8
815
758
745

v9
790
725
706

va
888
835
759

699
648
593
593

vC
623
533
426

vd
540

478

ve
437
416
380

vf
558
423
404

Vg
626
552
469

750
703
636

vi
573
329
290

vj
659
627
620

626
442

Streptococcus macacae NCTC 11558 GCA_000187995.3

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus apis GCA_000970735.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus canis NBRC 100695 GCA_001544375.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus henryi DSM 19005 GCA_000376985.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-@ GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus faecium DO GCA_000174395.2

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1



393 Streptococcus iniae GCA_000831485.1

516 Bacillus thuringiensis YBT-1518 GCA_000497525.2
501 Bacillus anthracis str. Ames GCA_000007845.1
501 Bacillus anthracis str. Sterne GCA_000008165.1
501 Bacillus cereus ATCC 14579 GCA_000007825.1
501 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
475 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
vm
481 Streptococcus mutans UA159 GCA_000007465.2
408 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
372 Streptococcus henryi DSM 19005 GCA_000376985.1
vn
525 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
406 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
391 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Vo
679 Clostridium beijerinckii GCA_000833105.2
671 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
648 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
vp
729 Streptococcus mutans UA159 GCA_000007465.2
538 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
518 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
vq
678 Deinococcus radiodurans R1 GCA_000008565.1
469 Deinococcus gobiensis I-0 GCA_000252445.1
459 Deinococcus deserti VCD115 GCA_000020685.1
vr
297 Streptococcus mutans UA159 GCA_000007465.2
185 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
181 Streptococcus equinus GCA_000964315.1
181 Streptococcus gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1
181 Streptococcus macacae NCTC 11558 GCA_000187995.3
181 Streptococcus salivarius GCA_@00785515.1
181 Streptococcus sanguinis SK36 GCA_000014205.1
181 Streptococcus thermophilus JIM 8232 GCA_000253395.1
Vs
641 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
553 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
543 Bifidobacterium tsurumiense GCA_000741765.1
vt
879 Enterococcus faecalis V583 GCA_000007785.1
832 Streptomyces cinnamoneus GCA_001885705.1
747 Enterococcus canis NBRC 100695 GCA_001544375.1
vu
574 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
510 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
464 Gemmobacter aquatilis GCA_900110025.1
vV
781 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
737 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
609 Lactobacillus iners DSM 13335 GCA_000160875.1
Vw
612 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
538 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
450 Gemmobacter aquatilis GCA_900110025.1
VX
698 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
685 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
685 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
685 Escherichia coli UMN@26 GCA_000026325.2
685 Shigella flexneri 2a str. 301 GCA_000006925.2
670 Escherichia coli IAI39 GCA_000026345.1
vy
591 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
556 Staphylococcus capitis subsp. capitis GCA_001028645.1
505 Staphylococcus warneri SG1 GCA_000332735.1
vz
539 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
520 Staphylococcus capitis subsp. capitis GCA_001028645.1
514 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
VA
267 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
266 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
218 Rhodobacter aestuarii GCA_900156655.1



vB
634
634
621
619

943
902
678

vD
614

568

VE
418
327
321

VvF
763
729
518

vG
628
623
617

vH
747
703
675

vI
580
520
374

837
832

830
vK
838

559

vL
762
725
703

vM
863
743
668

VN
694
693
671

vO0
646
601
595

vP
886
872
851

vQ
471
375
358

420
382
316

642
437
414

vT
845

Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus merionis DSM 19192 GCA_000380085.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli IAI39 GCA_000026345.1
Escherichia coli UMN@26 GCA_000026325.2

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus puniceus GCA_001644565.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2



Escherichia
Shigella fle
Escherichia
Escherichia

Staphylococc
Staphylococc
Staphylococc

Clostridium
Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter
Paracoccus s

Enterococcus
Streptomyces
Staphylococc

Streptococcu
Streptococcu
Streptococcu

Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter
Gemmobacter

Enterococcus
Enterococcus
Streptomyces

Deinococcus
Deinococcus
Deinococcus

Deinococcus
Deinococcus
Deinococcus

Lactobacillu
Lactobacillu
Lactobacillu

Enterococcus
Streptomyces
Enterococcus

Enterococcus
Streptomyces
Enterococcus

Rhodobacter
Rhodobacter
Pseudorhodob

Escherichia
Escherichia
Escherichia
Escherichia
Escherichia
Shigella fle
Escherichia
Shigella dys

Enterococcus
Streptomyces
Enterococcus

Clostridium

coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
xneri 2a str. 301 GCA_000006925.2

coli 0157_3AH7 str. Sakai GCA_000008865.1

coli UMN@G26 GCA_000026325.2

us epidermidis ATCC 12228 GCA_000007645.1
us capitis subsp. capitis GCA_001028645.1
us hominis subsp. hominis €80 GCA_000183685.1

beijerinckii GCA_000833105.2

puniceum GCA_002006345.1

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
olventivorans GCA_900142875.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
us epidermidis ATCC 12228 GCA_000007645.1

s mutans UA159 GCA_000007465.2
s ratti FA-1 = DSM 20564 GCA_000286075.1
s sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

faecalis V583 GCA_000007785.1
rivorum GCA_001742285.1
cinnamoneus GCA_001885705.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

s gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
s hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
s iners DSM 13335 GCA_000160875.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
canis NBRC 100695 GCA_001544375.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
acter ferrugineus DSM 5888 GCA_000420745.1

coli 0157_3AH7 str. Sakai GCA_000008865.1

coli UMNO26 GCA_000026325.2

coli str. K-12 substr. MG1655 GCA_000005845.2
coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
coli 083_3AH1 str. NRG 857C GCA_000183345.1
xneri 2a str. 301 GCA_000006925.2

coli IAI39 GCA_000026345.1

enteriae Sd197 GCA_000012005.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

beijerinckii GCA_000833105.2



Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli UMN@26 GCA_000026325.2

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus haemoperoxidus ATCC BAA-382 GCA_000407165.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus murrayi DSM 11303 GCA_000482805.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus equinus GCA_000964315.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus puniceus GCA_001644565.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus puniceus GCA_001644565.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1



536
518

667
442
396

wu
615
504
451

wv
806
584
550

580
534
483

wX
770
724
696

wy
548
487
419

wz
474
344
296

970
612
582

wB
765
718
652

wC
473
458
458
455
455

381
316
276

525
473
467

688
648
624

wG
817
779
746

wH
711
514
498

760
693
552

wJ
850
766
666

wK
735
686
656

Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Deinococcus
Deinococcus
Deinococcus

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
soli Cha et al. 2016 GCA_001007995.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Deinococcus
Deinococcus
Deinococcus

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis €80 GCA_000183685.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus
Deinococcus
Deinococcus

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus thailandicus GCA_001652875.1

Escherichia
Escherichia

coli str. K-12 substr. MG1655 GCA_000005845.2
coli 0157_3AH7 str. Sakai GCA_000008865.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia
Escherichia

coli 083_3AH1 str. NRG 857C GCA_000183345.1
coli UMN@26 GCA_000026325.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus pettenkoferi GCA_002208805.1

Deinococcus
Deinococcus
Deinococcus

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter
Rhodobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Defluviimonas alba GCA_001620265.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1



wlL
611
584
554

wM
826
825
825
825
825
809
809

638
454
421

w0
743

534

wP
791
554
522

wQ
694
683
683
653
653

458
403

300

wS
784
737
659

wT
473
437
423

wU
652
486
462

wV
729
695
679

916
769
667

823
772
700

805
698
585

wZ
562
551
536
536

X0
571
548
399

x1
705
511
493

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus mycoides GCA_000832605.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1
Streptococcus dysgalactiae subsp. equisimilis AC-2713 GCA_000317855.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Thioclava indica GCA_000714545.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus amylolyticus GCA_002075105.1

Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus asini ATCC 700915 GCA_000407365.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli IAI39 GCA_000026345.1

Escherichia coli UMN@26 GCA_000026325.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1



x2
623
561
515

486
411
377

652
602
497

380
364
331

X6
461

436
x7
676

529

x8
756
738
722

x9
768
725
712

xa
743
691
663

697
651
605

XC
554
540
479

798
783
768

xe
696
676
647

475
415
351

xg
660
463
427

xh
902
815
536

X1i
449
379
281

Xj
913
860
739

836
836
830

Rhodobacter
Rhodobacter
Gemmobacter

Rhodobacter
Rhodobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Pseudorhodobacter psychrotolerans GCA_001294535.1

Rhodobacter
Rhodobacter
Gemmobacter

Rhodobacter
Rhodobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Defluviimonas alba GCA_001620265.1

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter
Gemmobacter

Deinococcus
Deinococcus
Deinococcus

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
soli Cha et al. 2016 GCA_001007995.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Rhodobacter
Rhodobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Thioclava indica GCA_000714545.1

Rhodobacter
Rhodobacter
Gemmobacter

Escherichia
Escherichia
Escherichia

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

coli 0157_3AH7 str. Sakai GCA_000008865.1
coli str. K-12 substr. MG1655 GCA_000005845.2
coli UMNO26 GCA_000026325.2



821 Shigella flexneri 2a str. 301 GCA_000006925.2

839 Streptococcus mutans UA159 GCA_000007465.2
655 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
629 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Xm
532 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
492 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
380 Lactobacillus iners DSM 13335 GCA_000160875.1
xn
705 Bacillus anthracis str. Ames GCA_000007845.1
705 Bacillus anthracis str. Sterne GCA_000008165.1
705 Bacillus cereus ATCC 14579 GCA_000007825.1
705 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
695 Bacillus thuringiensis YBT-1518 GCA_000497525.2
671 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
X0
854 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
831 Staphylococcus capitis subsp. capitis GCA_001028645.1
788 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
Xp
738 Deinococcus radiodurans R1 GCA_000008565.1
518 Deinococcus gobiensis I-0 GCA_000252445.1
475 Deinococcus deserti VCD115 GCA_000020685.1
xq
617 Deinococcus radiodurans R1 GCA_000008565.1
384 Deinococcus gobiensis I-0 GCA_000252445.1
372 Deinococcus hopiensis KR-140 GCA_900176165.1
xr
807 Clostridium beijerinckii GCA_000833105.2
743 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
738 Clostridium puniceum GCA_002006345.1
XS
683 Enterococcus faecalis V583 GCA_000007785.1
636 Streptomyces cinnamoneus GCA_001885705.1
565 Enterococcus faecium DO GCA_000174395.2
xt
698 Clostridium beijerinckii GCA_000833105.2
621 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
607 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Xu
538 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
478 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
367 Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1
XV
514 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
493 Staphylococcus capitis subsp. capitis GCA_001028645.1
481 Megasphaera cerevisiae DSM 20462 GCA_001045675.1
481 Staphylococcus warneri SG1 GCA_000332735.1
XwW
661 Bacillus anthracis str. Ames GCA_000007845.1
661 Bacillus anthracis str. Sterne GCA_000008165.1
661 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
651 Bacillus cereus ATCC 14579 GCA_000007825.1
645 Bacillus thuringiensis YBT-1518 GCA_000497525.2
XX
414 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
327 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
313 Defluviimonas alba GCA_001620265.1
xy
645 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
623 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
483 Lactobacillus iners DSM 13335 GCA_000160875.1
XZ
744 Streptococcus mutans UA159 GCA_000007465.2
582 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
526 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
XA
823 Streptococcus mutans UA159 GCA_000007465.2
647 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
619 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
xB
814 Enterococcus faecalis V583 GCA_000007785.1
767 Streptomyces cinnamoneus GCA_001885705.1
728 Enterococcus rivorum GCA_001742285.1
xC



506
490
391

xD
443
305
287

xE
505
491
491
491
491
476

xF
336
239
215

738
576
557

652
584
465

274
145
138

711
680
642

xK
516

301
xL
753

482

XM
613
600
584

XN
773
753
717

x0
430
391
386

xP
695
621
486
486

xQ
627
579
579
576

xR
678
671
655

xS
938
800
782

XT
800
737
723

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus proteolyticus MRP GCA_000190555.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus mycoides GCA_000832605.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Deinococcus radiodurans R1 GCA_000008565.1
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Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus helveticus GCA_001308285.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lentus F1142 GCA_000286395.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus pettenkoferi GCA_002208805.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1
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Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Rhodobacter capsulatus SB 1003 GCA_000021865.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus warneri SG1 GCA_000332735.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
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Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Lactobacillus jensenii GCA_001936235.1

Lactobacillus psittaci DSM 15354 GCA_000425905.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus criceti HS-6 GCA_000187975.3

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus proteolyticus MRP GCA_000190555.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus pyogenes M1 GAS GCA_000006785.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ferus DSM 20646 GCA_000372425.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Escherichia coli UMN@26 GCA_000026325.2

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus hirae ATCC 9790 GCA_000271405.2
Enterococcus faecium DO GCA_000174395.2
Streptomyces cinnamoneus GCA_001885705.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus amylovorus GCA_000191545.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1



Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus marmoris DSM 12784 GCA_000701405.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Streptococcus mutans UA159 GCA_000007465.2



Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli IAI39 GCA_000026345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus kalixensis DSM 16043 GCA_001434335.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter wandonensis GCA_001202035.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Streptococcus mutans UA159 GCA_000007465.2

Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus henryi DSM 19005 GCA_000376985.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1
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coli 0157_3AH7 str. Sakai GCA_000008865.1
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sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
olventivorans GCA_900142875.1

beijerinckii GCA_000833105.2
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us lugdunensis HKU@9-01 GCA_000025085.1
us haemolyticus JCSC1435 GCA_000009865.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
asini ATCC 700915 GCA_000407365.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

us epidermidis ATCC 12228 GCA_000007645.1
us capitis subsp. capitis GCA_001028645.1
us hominis subsp. hominis €80 GCA_000183685.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
hopiensis KR-140 GCA_900176165.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
hopiensis KR-140 GCA_900176165.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
acter psychrotolerans GCA_001294535.1

us epidermidis ATCC 12228 GCA_000007645.1
us capitis subsp. capitis GCA_001028645.1
us simulans GCA_001559115.1

radiodurans R1 GCA_000008565.1



Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Enterococcus
Streptomyces
Enterococcus
Enterococcus

faecalis V583

GCA_000007785.1

cinnamoneus GCA_001885705.1
faecium DO GCA_000174395.2
rivorum GCA_001742285.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1
Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Clostridium
Clostridium
Clostridium

Deinococcus
Deinococcus d
Deinococcus s

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

radiodurans R1

eserti VCD115

oli Cha et al.

mutans UA159
ratti FA-1 =

gordonii str.

mutans UA159
ratti FA-1 =

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
butyricum GCA_001456065.2

GCA_000008565.1
GCA_000020685.1
2016 GCA_001007995.1

GCA_000007465.2
DSM 20564 GCA_000286075.1
Challis substr. CH1 GCA_000017005.1

GCA_000007465.2
DSM 20564 GCA_000286075.1

henryi DSM 19005 GCA_000376985.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium butyricum GCA_001456065.2

Enterococcus
Streptomyces
Enterococcus

Enterococcus
Streptomyces
Enterococcus

faecalis V583

GCA_000007785.1

cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

faecalis V583

GCA_000007785.1

cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
butyricum GCA_001456065.2

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
sartagoforme AAU1 GCA_000401215.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1



Gemmobacter nectariphilus DSM 15620 GCA_000429765.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium puniceum GCA_002006345.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

delbrueckii subsp. bulgaricus ATCC 11842 = JCM 1002 GCA_000056065.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
psittaci DSM 15354 GCA_000425905.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1

Defluviimonas

alba GCA_001620265.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium puniceum GCA_002006345.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Lactobacillus
Lactobacillus
Lactobacillus

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
amylovorus GCA_000191545.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Streptococcus
Streptococcus
Streptococcus

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
ferus DSM 20646 GCA_000372425.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1



Clostridium butyricum GCA_001456065.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium gallicum DSM 20093 = LMG 11596 GCA_000741205.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus criceti HS-6 GCA_000187975.3
Streptococcus macacae NCTC 11558 GCA_000187995.3

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Streptococcus mutans UA159 GCA_000007465.2
Clostridium beijerinckii GCA_000833105.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus equinus GCA_000964315.1

Clostridium beijerinckii GCA_000833105.2

Clostridium butyricum GCA_001456065.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium chromiireducens GCA_002029255.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus macacae NCTC 11558 GCA_000187995.3
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2



723
413
390

Cg
725
699
679

808
574
546

767
726
654

677
439
430

820
795
761

485
428
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Cm
613

563
563

Cn
681
561
522

742
722
722
716

588
480
467

Cq
345
331
240

Cr
814

612

Cs
574
471
437

620
465
407

Cu
712
711
711
703

548
515
492

941
898
878
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665

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus asini ATCC 700915 GCA_000407365.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus murrayi DSM 11303 GCA_000482805.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sanguinis SK36 GCA_000014205.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2



Clostridium
Clostridium

Deinococcus
Deinococcus
Deinococcus

Clostridium
Clostridium
Clostridium

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
soli Cha et al. 2016 GCA_001007995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium coryneforme GCA_000737865.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium stellenboschense GCA_000741785.1

Streptococcus mutans UA159 GCA_000007465.2

Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus henryi DSM 19005 GCA_000376985.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus
Clostridium
Clostridium
Clostridium

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1
Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1



Clostridium puniceum GCA_002006345.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus marmoris DSM 12784 GCA_000701405.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1
Deinococcus gobiensis I-0 GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus jensenii GCA_001936235.1

Lactobacillus psittaci DSM 15354 GCA_000425905.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli UMN@26 GCA_000026325.2

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus puniceus GCA_001644565.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus faecium DO GCA_000174395.2

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1



Clostridium
Clostridium
Clostridium

Deinococcus
Deinococcus
Deinococcus

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Deinococcus
Deinococcus
Deinococcus

Clostridium
Clostridium
Clostridium

Deinococcus
Deinococcus
Deinococcus

radiodurans R1 GCA_000008565.1
deserti VCD115 GCA_000020685.1
gobiensis I-0 GCA_000252445.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

radiodurans R1 GCA_000008565.1
puniceus GCA_001644565.1
deserti VCD115 GCA_000020685.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

5BBacillus

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Rhodobacter
Rhodobacter
Gemmobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
megaterium GCA_900156815.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter
Rhodobacter

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Thioclava indica GCA_000714545.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
beijerinckii GCA_000833105.2
puniceum GCA_002006345.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1

Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1
Pseudorhodobacter wandonensis GCA_001202035.1

Escherichia
Escherichia

coli 0157_3AH7 str. Sakai GCA_000008865.1
coli str. K-12 substr. MG1655 GCA_000005845.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia
Escherichia

coli 083_3AH1 str. NRG 857C GCA_000183345.1
coli UMNO26 GCA_000026325.2



Dp
754
706
499

687
639
489

642
612
458

772
735
609

632
585
559

Du
621
621
611
600
600

812
734
613

605
479
475

Dx
730
689
568

736
643
603

Dz
649
597
595

758
463
430

694
694
637
626

975
895
737

744
603
562

644
507
492

594
494
469

496
455
441

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus thailandicus GCA_001652875.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli IAI39 GCA_000026345.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1

Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 CRBIP 24.179 GCA_000296835.1
Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1



608 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
574 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
501 Gemmobacter aquatilis GCA_900110025.1

674 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
593 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
452 Pseudorhodobacter psychrotolerans GCA_001294535.1

687 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
670 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
470 Lactobacillus iners DSM 13335 GCA_000160875.1

745 Enterococcus faecalis V583 GCA_000007785.1
698 Streptomyces cinnamoneus GCA_001885705.1
637 Enterococcus rivorum GCA_001742285.1

526 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
510 Staphylococcus capitis subsp. capitis GCA_001028645.1
494 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

590 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
475 Bifidobacterium callitrichos DSM 23973 GCA_000741175.1
470 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

795 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

795 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
787 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
787 Escherichia coli UMN@26 GCA_000026325.2

786 Escherichia coli IAI39 GCA_000026345.1

614 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
608 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
596 Escherichia coli UMN@26 GCA_000026325.2

652 Clostridium beijerinckii GCA_000833105.2

652 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
631 Clostridium puniceum GCA_002006345.1

628 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

DQ

639 Enterococcus faecalis V583 GCA_000007785.1

593 Streptomyces cinnamoneus GCA_001885705.1

553 Enterococcus faecium DO GCA_000174395.2

654 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
592 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
491 Defluviimonas alba GCA_001620265.1

809 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
809 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
809 Shigella flexneri 2a str. 301 GCA_000006925.2

782 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

770 Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1

769 Deinococcus radiodurans R1 GCA_000008565.1
489 Deinococcus puniceus GCA_001644565.1
485 Deinococcus hopiensis KR-140 GCA_900176165.1

534 Bacillus anthracis str. Ames GCA_000007845.1

534 Bacillus anthracis str. Sterne GCA_000008165.1

534 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
521 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

518 Bacillus cereus ATCC 14579 GCA_000007825.1

518 Bacillus thuringiensis YBT-1518 GCA_000497525.2

554 Clostridium beijerinckii GCA_000833105.2

506 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

503 Clostridium butyricum GCA_001456065.2

503 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

680 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
650 Staphylococcus capitis subsp. capitis GCA_001028645.1
584 Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

744 Streptococcus mutans UA159 GCA_000007465.2
564 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
519 Streptococcus macacae NCTC 11558 GCA_000187995.3



Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium butyricum GCA_001456065.2

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1
Bacillus cereus

Bifidobacterium
Bifidobacterium
Bifidobacterium

Bifidobacterium
Bifidobacterium
Bifidobacterium

ATCC 14579 GCA_000007825.1

adolescentis ATCC 15703 GCA_000010425.1
angulatum DSM 20098 = JCM 7096 GCA_001025155.1
dentium JCM 1195 = DSM 20436 GCA_001042595.1

adolescentis ATCC 15703 GCA_000010425.1
dentium JCM 1195 = DSM 20436 GCA_001042595.1
angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus
Deinococcus
Deinococcus

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

radi
hopi
dese

beij
Sacc
Sacc

beij
sacc
buty

odurans R1 GCA_000008565.1
ensis KR-140 GCA_900176165.1
rti VCD115 GCA_000020685.1

erinckii GCA_000833105.2

haroperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

harobutylicum DSM 13864 GCA_000473995.1

erinckii GCA_000833105.2
harobutylicum DSM 13864 GCA_000473995.1
ricum GCA_001456065.2

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Clostridium
Clostridium
Clostridium

Escherichia
Escherichia
Escherichia
Escherichia
Escherichia

beij
sacc
puni

coli
coli
coli
coli
coli

erinckii GCA_000833105.2

haroperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

ceum GCA_002006345.1

0157_3AH7 str. Sakai GCA_000008865.1
UMNO26 GCA_000026325.2

str. K-12 substr. MG1655 GCA_000005845.2
TIAI39 GCA_000026345.1

083_3AH1 str. NRG 857C GCA_000183345.1

Shigella dysenteriae Sd197 GCA_000012005.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia

Clostridium
Clostridium
Clostridium

Deinococcus
Deinococcus
Deinococcus

coli

beij
puni
sacc

radi
gobi
hopi

0104_3AH4 str. 2011C-3493 GCA_000299455.1

erinckii GCA_000833105.2
ceum GCA_002006345.1

haroperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

odurans R1 GCA_000008565.1
ensis I-0 GCA_000252445.1
ensis KR-140 GCA_900176165.1



828 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
757 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
514 Lactobacillus psittaci DSM 15354 GCA_000425905.1
Eg
671 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
639 Staphylococcus capitis subsp. capitis GCA_001028645.1
582 Megasphaera cerevisiae DSM 20462 GCA_001045675.1
582 Staphylococcus warneri SG1 GCA_000332735.1

858 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
801 Staphylococcus capitis subsp. capitis GCA_001028645.1
756 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

465 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1

334 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

316 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Ej

653 Deinococcus radiodurans R1 GCA_000008565.1

427 Deinococcus deserti VCD115 GCA_000020685.1

404 Deinococcus frigens DSM 12807 GCA_000701425.1

404 Deinococcus soli Cha et al. 2016 GCA_001007995.1

660 Bacillus anthracis str. Ames GCA_000007845.1

660 Bacillus anthracis str. Sterne GCA_000008165.1

660 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
651 Bacillus cereus ATCC 14579 GCA_000007825.1

639 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

478 Clostridium beijerinckii GCA_000833105.2
475 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
471 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Em
518 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
467 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
317 Lactobacillus iners DSM 13335 GCA_000160875.1
En
805 Streptococcus mutans UA159 GCA_000007465.2
586 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
576 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Eo
367 Deinococcus radiodurans R1 GCA_000008565.1
259 Deinococcus gobiensis I-0 GCA_000252445.1
211 Deinococcus deserti VCD115 GCA_000020685.1
Ep
896 Bacillus anthracis str. Ames GCA_000007845.1
896 Bacillus anthracis str. Sterne GCA_000008165.1
890 Bacillus cereus ATCC 14579 GCA_000007825.1
890 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
881 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
Eq
661 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
585 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
503 Gemmobacter aquatilis GCA_900110025.1
Er
919 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
855 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
711 Gemmobacter aquatilis GCA_900110025.1
Es
683 Clostridium beijerinckii GCA_000833105.2
673 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
631 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

874 Streptococcus mutans UA159 GCA_000007465.2
655 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
611 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Eu
804 Clostridium beijerinckii GCA_000833105.2
768 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
742 Clostridium puniceum GCA_002006345.1

679 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
615 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
451 Lactobacillus psittaci DSM 15354 GCA_000425905.1

727 Streptococcus mutans UA159 GCA_000007465.2
569 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1



Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Thioclava nitratireducens GCA_001940525.2

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus iniae GCA_000831485.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus simulans GCA_001559115.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus haemoperoxidus ATCC BAA-382 GCA_000407165.1
Enterococcus rivorum GCA_001742285.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus mycoides GCA_000832605.1



Streptococcus mu
Streptococcus ra
Streptococcus go

Lactobacillus ga
Lactobacillus ho
Lactobacillus ps

tans UA159 GCA_000007465.2
tti FA-1 = DSM 20564 GCA_000286075.1
rdonii str. Challis substr. CH1 GCA_000017005.1

sseri ATCC 33323 = JCM 1131 GCA_000014425.1
minis DSM 23910 = CRBIP 24.179 GCA_000296835.1
ittaci DSM 15354 GCA_000425905.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus simulans GCA_001559115.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus e
Staphylococcus ¢
Staphylococcus a
Staphylococcus h
Staphylococcus h

pidermidis ATCC 12228 GCA_000007645.1

apitis subsp. capitis GCA_001028645.1

ureus subsp. aureus NCTC 8325 GCA_000013425.1
aemolyticus JCSC1435 GCA_000009865.1

ominis subsp. hominis €80 GCA_000183685.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus criceti HS-6 GCA_000187975.3

Bifidobacterium
Bifidobacterium
Bifidobacterium

Bifidobacterium
Bifidobacterium
Bifidobacterium

adolescentis ATCC 15703 GCA_000010425.1
dentium JCM 1195 = DSM 20436 GCA_001042595.1
angulatum DSM 20098 = JCM 7096 GCA_001025155.1

adolescentis ATCC 15703 GCA_000010425.1
dentium JCM 1195 = DSM 20436 GCA_001042595.1
angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Bifidobacterium
Bifidobacterium
Bifidobacterium
Bifidobacterium

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Escherichia
Escherichia
Escherichia
Escherichia

beij
sacc
buty

beij
sacc
puni

beij
sacc
sacc

coli
coli
coli
coli

adolescentis ATCC 15703 GCA_000010425.1
dentium JCM 1195 = DSM 20436 GCA_001042595.1
breve DSM 20213 = JCM 1192 GCA_001025175.1
lemurum GCA_001895165.1

erinckii GCA_000833105.2

haroperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

ricum GCA_001456065.2

erinckii GCA_000833105.2

haroperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

ceum GCA_002006345.1

erinckii GCA_000833105.2
harobutylicum DSM 13864 GCA_000473995.1

haroperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

IAI39 GCA_000026345.1

0104_3AH4 str. 2011C-3493 GCA_000299455.1
0157_3AH7 str. Sakai GCA_000008865.1

str. K-12 substr. MG1655 GCA_000005845.2

Shigella dysenteriae Sd197 GCA_000012005.1

Shigella flexneri 2a str. 301 GCA_000006925.2
Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Escherichia coli UMN@26 GCA_000026325.2



Tumebacillus flagellatus GCA_000714935.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus equinus GCA_000964315.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Megasphaera cerevisiae DSM 20462 GCA_001045675.1
Staphylococcus warneri SG1 GCA_000332735.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus proteolyticus MRP GCA_000190555.1
Deinococcus frigens DSM 12807 GCA_000701425.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus simulans GCA_001559115.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus equinus GCA_000964315.1

Streptococcus henryi DSM 19005 GCA_000376985.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus marmoris DSM 12784 GCA_000701405.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1



Lactobacillus gallinarum GCA_001314245.2

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Streptococcus mutans UA159 GCA_000007465.2

Streptococcus iniae GCA_000831485.1

Streptococcus uberis 0140] GCA_000009545.1

Streptococcus dysgalactiae subsp. equisimilis AC-2713 GCA_000317855.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus jensenii GCA_001936235.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Clostridium beijerinckii GCA_000833105.2
Clostridium butyricum GCA_001456065.2
Clostridium neonatale GCA_001458595.1

Clostridium beijerinckii GCA_000833105.2

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli IAI39 GCA_000026345.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Kosakonia cowanii GCA_001975225.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1



Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1
Bacillus mycoides GCA_000832605.1

Deinococcus
Deinococcus
Deinococcus

Rhodobacter
Rhodobacter

Lactobacillus
Lactobacillus
Lactobacillus

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

radiodurans R1 GCA_000008565.1
puniceus GCA_001644565.1
deserti VCD115 GCA_000020685.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
jensenii GCA_001936235.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0@ GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus simulans GCA_001559115.1

Rhodobacter
Rhodobacter
Gemmobacter

Deinococcus
Deinococcus
Deinococcus

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

radiodurans R1 GCA_000008565.1
gobiensis I-0 GCA_000252445.1
deserti VCD115 GCA_000020685.1

Lactobacillus jensenii GCA_001936235.1

Rhodobacter
Rhodobacter
Rhodobacter

Clostridium
Clostridium
Clostridium

Escherichia
Escherichia
Escherichia
Escherichia
Escherichia

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
capsulatus SB 1003 GCA_000021865.1

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

butyricum GCA_001456065.2

coli
coli
coli
coli
coli

0157_3AH7 str. Sakai GCA_000008865.1
UMNO26 GCA_000026325.2

str. K-12 substr. MG1655 GCA_000005845.2
083_3AH1 str. NRG 857C GCA_000183345.1
IAI39 GCA_000026345.1



Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus equinus GCA_000964315.1

Streptococcus gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter
Gemmobacter

Clostridium
Clostridium
Clostridium

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

beijerinckii GCA_000833105.2
puniceum GCA_002006345.1
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus helveticus GCA_001308285.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium longum NCC2705 GCA_000007525.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Rhodobacter
Rhodobacter
Gemmobacter

Clostridium
Clostridium
Clostridium

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1



Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus
Lactobacillus
Lactobacillus

Lactobacillus
Lactobacillus
Lactobacillus

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
psittaci DSM 15354 GCA_000425905.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Streptococcus
Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

mutans UA159 GCA_000007465.2

ratti FA-1 = DSM 20564 GCA_000286075.1

gordonii str. Challis substr. CH1 GCA_000017005.1
macacae NCTC 11558 GCA_000187995.3

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus pettenkoferi GCA_002208805.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium puniceum GCA_002006345.1

Streptococcus
Streptococcus
Streptococcus

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus puniceus GCA_001644565.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1
Escherichia coli UMN@26 GCA_000026325.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2



Rhodobacter sp
Gemmobacter aq

Rhodobacter sp
Rhodobacter sp
Gemmobacter me

Clostridium be
Clostridium sa
Clostridium pu

Streptococcus
Streptococcus
Streptococcus

Rhodobacter sp
Rhodobacter sp
Gemmobacter aq

Enterococcus f
Streptomyces ¢

haeroides ATCC 17025 GCA_000016405.1
uatilis GCA_900110025.1

haeroides 2.4.1 GCA_000012905.2
haeroides ATCC 17025 GCA_000016405.1
gaterium GCA_900156815.1

ijerinckii GCA_000833105.2

ccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

niceum GCA_002006345.1

mutans UA159 GCA_000007465.2
gordonii str. Challis substr. CH1 GCA_000017005.1
ratti FA-1 = DSM 20564 GCA_000286075.1

haeroides 2.4.1 GCA_000012905.2
haeroides ATCC 17025 GCA_000016405.1
uatilis GCA_900110025.1

aecalis V583 GCA_000007785.1
innamoneus GCA_001885705.1

Enterococcus rivorum GCA_001742285.1

Staphylococcus
Staphylococcus
Staphylococcus

Staphylococcus
Staphylococcus
Staphylococcus

Deinococcus ra
Deinococcus de
Deinococcus so

Lactobacillus
Lactobacillus
Lactobacillus

Streptococcus
Streptococcus
Streptococcus

Rhodobacter sp
Rhodobacter sp
Gemmobacter aq
Pseudorhodobac

Lactobacillus
Lactobacillus
Lactobacillus

Staphylococcus
Staphylococcus
Staphylococcus

Rhodobacter sp
Rhodobacter sp
Gemmobacter me

Rhodobacter sp
Rhodobacter sp
Gemmobacter aq

Escherichia co
Escherichia co
Escherichia co
Escherichia co

Deinococcus ra
Deinococcus ho
Deinococcus de

Enterococcus f
Streptomyces ¢
Enterococcus f

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
hominis subsp. hominis C80 GCA_000183685.1

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
aureus subsp. aureus NCTC 8325 GCA_000013425.1

diodurans R1 GCA_000008565.1
serti VCD115 GCA_000020685.1
1i Cha et al. 2016 GCA_001007995.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
kalixensis DSM 16043 GCA_001434335.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

haeroides 2.4.1 GCA_000012905.2
haeroides ATCC 17025 GCA_000016405.1
uatilis GCA_900110025.1

ter ferrugineus DSM 5888 GCA_000420745.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

epidermidis ATCC 12228 GCA_000007645.1
capitis subsp. capitis GCA_001028645.1
hominis subsp. hominis C80 GCA_000183685.1

haeroides 2.4.1 GCA_000012905.2
haeroides ATCC 17025 GCA_000016405.1
gaterium GCA_900156815.1

haeroides 2.4.1 GCA_000012905.2
haeroides ATCC 17025 GCA_000016405.1
uatilis GCA_900110025.1

1i str. K-12 substr. MG1655 GCA_000005845.2
1i IAI39 GCA_000026345.1

1i 0157_3AH7 str. Sakai GCA_000008865.1

1i UMN@26 GCA_000026325.2

diodurans R1 GCA_000008565.1
piensis KR-140 GCA_900176165.1
serti VCD115 GCA_000020685.1

aecalis V583 GCA_000007785.1
innamoneus GCA_001885705.1
aecium DO GCA_000174395.2



Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1
Deinococcus deserti VCD115 GCA_000020685.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium thermophilum GCA_000741495.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus warneri SG1 GCA_000332735.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus asini ATCC 700915 GCA_000407365.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium breve DSM 20213 = JCM 1192 GCA_001025175.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium puniceum GCA_002006345.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus equinus GCA_000964315.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1



Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Staphylococcu
Staphylococcu
Staphylococcu

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

Streptococcus
Streptococcus
Streptococcus
Streptococcus

Rhodobacter s
Rhodobacter s
Defluviimonas

Bacillus anth
Bacillus anth
_5BBacillus t
Bacillus pseu

s epidermidis ATCC 12228 GCA_000007645.1
s capitis subsp. capitis GCA_001028645.1
s haemolyticus JCSC1435 GCA_000009865.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

mutans UA159 GCA_000007465.2

gordonii str. Challis substr. CH1 GCA_000017005.1
salivarius GCA_000785515.1

thermophilus JIM 8232 GCA_000253395.1

phaeroides 2.4.1 GCA_000012905.2
phaeroides ATCC 17025 GCA_000016405.1
alba GCA_001620265.1

racis str. Ames GCA_000007845.1
racis str. Sterne GCA_000008165.1

huringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

domycoides DSM 12442 GCA_000161455.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

mutans UA159 GCA_000007465.2
halotolerans GCA_001598035.1
sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium stellenboschense GCA_000741785.1

Enterococcus
Streptomyces
Enterococcus

Enterococcus
Streptomyces
Enterococcus

Rhodobacter s
Rhodobacter s
Thioclava dal
Thioclava ind

_5BBacillus t
Bacillus anth
Bacillus anth
Bacillus pseu

Lactobacillus
Lactobacillus
Lactobacillus

Clostridium b
Clostridium s
Clostridium p

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
phoeniculicola ATCC BAA-412 GCA_000407505.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
faecium DO GCA_000174395.2

phaeroides 2.4.1 GCA_000012905.2
phaeroides ATCC 17025 GCA_000016405.1
ianensis GCA_000715505.1

ica GCA_000714545.1

huringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

racis str. Ames GCA_000007845.1
racis str. Sterne GCA_000008165.1
domycoides DSM 12442 GCA_000161455.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

eijerinckii GCA_000833105.2

accharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

uniceum GCA_002006345.1

Deinococcus radiodurans R1 GCA_000008565.1



609 Deinococcus deserti VCD115 GCA_000020685.1

591 Deinococcus gobiensis I-0 GCA_000252445.1

Hp

697 Clostridium beijerinckii GCA_000833105.2

676 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
661 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Hg

621 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1

568 Staphylococcus hominis subsp. hominis (80 GCA_000183685.1
567 Staphylococcus capitis subsp. capitis GCA_001028645.1

Hr

731 Escherichia coli IAI39 GCA_000026345.1

724 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

724 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
722 Shigella dysenteriae Sd197 GCA_000012005.1

806 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
711 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
574 Pseudorhodobacter wandonensis GCA_001202035.1

601 Streptococcus mutans UA159 GCA_000007465.2
459 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
412 Streptococcus equinus GCA_000964315.1
Hu
777 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
706 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
557 Lactobacillus iners DSM 13335 GCA_000160875.1
Hv
620 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
592 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
437 Lactobacillus iners DSM 13335 GCA_000160875.1
Hw
716 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
704 Shigella flexneri 2a str. 301 GCA_000006925.2
698 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Hx
825 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
825 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
791 Shigella flexneri 2a str. 301 GCA_000006925.2
784 Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1

571 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
526 Staphylococcus capitis subsp. capitis GCA_001028645.1
506 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

468 Enterococcus faecalis V583 GCA_000007785.1
422 Streptomyces cinnamoneus GCA_001885705.1
374 Enterococcus rivorum GCA_001742285.1

674 Deinococcus radiodurans R1 GCA_000008565.1
461 Deinococcus gobiensis I-0 GCA_000252445.1
455 Deinococcus deserti VCD115 GCA_000020685.1

897 Clostridium beijerinckii GCA_000833105.2
841 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
804 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

431 Enterococcus faecalis V583 GCA_000007785.1

428 Enterococcus rivorum GCA_001742285.1

414 Enterococcus canis NBRC 100695 GCA_001544375.1
414 Enterococcus dispar ATCC 51266 GCA_000406945.1

592 Deinococcus radiodurans R1 GCA_000008565.1
359 Deinococcus deserti VCD115 GCA_000020685.1
345 Deinococcus gobiensis I-0 GCA_000252445.1

897 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
782 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
737 Bifidobacterium stellenboschense GCA_000741785.1

720 Bacillus anthracis str. Ames GCA_000007845.1

720 Bacillus anthracis str. Sterne GCA_000008165.1

720 Bacillus cereus ATCC 14579 GCA_000007825.1

720 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
706 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

701 Bacillus thuringiensis YBT-1518 GCA_000497525.2



Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus frigens DSM 12807 GCA_000701425.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Lactobacillus
Lactobacillus
Lactobacillus

Lactobacillus
Lactobacillus
Lactobacillus

Streptococcus
Streptococcus
Streptococcus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
psittaci DSM 15354 GCA_000425905.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus
Streptococcus
Streptococcus
Streptococcus

mutans UA159 GCA_000007465.2

ratti FA-1 = DSM 20564 GCA_000286075.1

equi subsp. zooepidemicus GCA_000026605.1
sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium puniceum GCA_002006345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium puniceum GCA_002006345.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus cereus ATCC 14579 GCA_000007825.1



Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1
Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus equinus GCA_000964315.1

Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1

Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Deinococcus
Deinococcus
Deinococcus

Clostridium
Clostridium
Clostridium

radiodurans R1 GCA_000008565.1
gobiensis I-0 GCA_000252445.1
deserti VCD115 GCA_000020685.1

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

saccharobutylicum DSM 13864 GCA_000473995.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1

Lactobacillus iners DSM 13335 GCA_000160875.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1

Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Bifidobacterium pseudolongum PV8-2 GCA_000800475.2

Clostridium
Clostridium
Clostridium

Escherichia
Escherichia
Escherichia
Escherichia

beijerinckii GCA_000833105.2

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

puniceum GCA_002006345.1

coli
coli
coli
coli

0157_3AH7 str. Sakai GCA_000008865.1
str. K-12 substr. MG1655 GCA_000005845.2
UMNO26 GCA_000026325.2

083_3AH1 str. NRG 857C GCA_000183345.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus equinus GCA_000964315.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1



392

744
528
527

725
725
714
711

Ii
749
673
548

Ij
602
595
587

534
462
395

399
361
320

588
535
425

873
872
862

Io
753
753
577
573

Ip

534
434

Iq
436
389
347

Ir
599
528
460

511
511
505
505
504

403
378
378
374

861
792
577

781
576
533

729
647
617

Ix
651

Deinococcus proteolyticus MRP GCA_000190555.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Shigella flexneri 2a str. 301 GCA_000006925.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli 083_3AH1 str. NRG 857C GCA_000183345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Lactobacillus hamsteri DSM 5661 = JCM 6256 GCA_000615445.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus faecium DO GCA_000174395.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli IAI39 GCA_000026345.1

Escherichia coli UMN@26 GCA_000026325.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1



Staphylococc
Staphylococc

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Staphylococc
Staphylococc
Staphylococc

Enterococcus
Streptomyces
Enterococcus
Enterococcus
Enterococcus
Enterococcus
Enterococcus
Enterococcus
Enterococcus
Enterococcus
Enterococcus

Rhodobacter
Rhodobacter
Pseudorhodob

Clostridium
Clostridium
Clostridium

Clostridium
Clostridium
Clostridium

Lactobacillu
Lactobacillu
Lactobacillu

Enterococcus
Streptomyces
Enterococcus

Escherichia
Escherichia
Escherichia
Escherichia

Streptococcu
Streptococcu
Streptococcu

Streptococcu
Streptococcu
Streptococcu

Staphylococc
Staphylococc
Staphylococc

Deinococcus
Deinococcus
Deinococcus

us capitis subsp. capitis GCA_001028645.1
us warneri SG1 GCA_000332735.1

saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
beijerinckii GCA_000833105.2
saccharobutylicum DSM 13864 GCA_000473995.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

us epidermidis ATCC 12228 GCA_000007645.1
us capitis subsp. capitis GCA_001028645.1
us lugdunensis HKU@9-01 GCA_000025085.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1

canis NBRC 100695 GCA_001544375.1
hirae ATCC 9790 GCA_000271405.2
rivorum GCA_001742285.1
saccharolyticus subsp. saccharolyticus ATCC 43076 GCA_000407285.1
casseliflavus EC20 GCA_000157355.2
dispar ATCC 51266 GCA_000406945.1
gilvus ATCC BAA-350 GCA_000407545.1
malodoratus ATCC 43197 GCA_000407185.1
pallens ATCC BAA-351 GCA_000407485.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
acter ferrugineus DSM 5888 GCA_000420745.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

beijerinckii GCA_000833105.2
saccharobutylicum DSM 13864 GCA_000473995.1
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

s gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
s hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
s iners DSM 13335 GCA_000160875.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
thailandicus GCA_001652875.1

coli 0157_3AH7 str. Sakai GCA_000008865.1
coli str. K-12 substr. MG1655 GCA_000005845.2
coli 083_3AH1 str. NRG 857C GCA_000183345.1
coli UMNO26 GCA_000026325.2

s mutans UA159 GCA_000007465.2
s macacae NCTC 11558 GCA_000187995.3
s ratti FA-1 = DSM 20564 GCA_000286075.1

s mutans UA159 GCA_000007465.2
s gordonii str. Challis substr. CH1 GCA_000017005.1
s ratti FA-1 = DSM 20564 GCA_000286075.1

us epidermidis ATCC 12228 GCA_000007645.1
us capitis subsp. capitis GCA_001028645.1
us simulans GCA_001559115.1

radiodurans R1 GCA_000008565.1
gobiensis I-0 GCA_000252445.1
deserti VCD115 GCA_000020685.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thu
Bacillus ant
Bacillus ant

_5BBacillus

Clostridium
Clostridium

ringiensis YBT-1518 GCA_000497525.2

hracis str. Ames GCA_000007845.1

hracis str. Sterne GCA_000008165.1

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
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Clostridium butyricum GCA_001456065.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1
Pseudorhodobacter wandonensis GCA_001202035.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1

85 Pseudorhodobacter psychrotolerans GCA_001294535.1
85 Pseudorhodobacter wandonensis GCA_001202035.1

Jo
830
829
829
821

J1
802
573
561

J2
779
527
479

J3
772
735
726

J4
818
737
544

J5

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-@ GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1



614
564
534

J6
699
655
640

J7
525
281
277

J8
683
635
487

J9
519
355
353

Ja
596
562
530

Jb
871
654
653

Jc
776
478
416

Jd
330
309
227

Je
582
431
372

Jf
673
415
398

Jg
698
698
678
675

Jh
639
612
587

Ji
542
471
312

Jj
428
412
412
412
412
403

Jk
800
772
647

J1
631
631
631
611
611
590

Jm
653

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus hopiensis KR-140 GCA_900176165.1
Deinococcus gobiensis I-@ GCA_000252445.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus iniae GCA_000831485.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1



516 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
504 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Jn
720 Clostridium beijerinckii GCA_000833105.2
702 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
691 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1
Jo
578 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
490 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
445 Defluviimonas alba GCA_001620265.1
Jp
694 Enterococcus faecalis V583 GCA_000007785.1
648 Streptomyces cinnamoneus GCA_001885705.1
643 Enterococcus faecium DO GCA_000174395.2
Jq
534 Clostridium beijerinckii GCA_000833105.2
483 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
461 Clostridium puniceum GCA_002006345.1
Jr
809 Bacillus anthracis str. Ames GCA_000007845.1
809 Bacillus anthracis str. Sterne GCA_000008165.1
809 Bacillus cereus ATCC 14579 GCA_000007825.1
809 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
794 Bacillus pseudomycoides DSM 12442 GCA_000161455.1
794 Bacillus thuringiensis YBT-1518 GCA_000497525.2
756 Bacillus mycoides GCA_000832605.1

590 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
573 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
448 Lactobacillus psittaci DSM 15354 GCA_000425905.1

626 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
494 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
473 Bifidobacterium callitrichos DSM 23973 GCA_000741175.1
Ju
556 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
513 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
401 Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1
Jv
476 Bacillus thuringiensis YBT-1518 GCA_000497525.2
461 Bacillus anthracis str. Ames GCA_000007845.1
461 Bacillus anthracis str. Sterne GCA_000008165.1
461 Bacillus cereus ATCC 14579 GCA_000007825.1
461 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
431 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

788 Streptococcus mutans UA159 GCA_000007465.2

570 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

555 Streptococcus equinus GCA_000964315.1

Jx

583 Bacillus thuringiensis YBT-1518 GCA_000497525.2

570 Bacillus anthracis str. Ames GCA_000007845.1

570 Bacillus anthracis str. Sterne GCA_000008165.1

570 Bacillus cereus ATCC 14579 GCA_000007825.1

570 Bacillus pseudomycoides DSM 12442 GCA_000161455.1

570 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
523 Bacillus cytotoxicus NVH 391-98 GCA_000017425.1

Jy

827 Enterococcus faecalis V583 GCA_000007785.1

784 Streptomyces cinnamoneus GCA_001885705.1

744 Enterococcus rivorum GCA_001742285.1

Jz

690 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1

572 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
535 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

699 Clostridium beijerinckii GCA_000833105.2
669 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
644 Clostridium puniceum GCA_002006345.1

588 Clostridium beijerinckii GCA_000833105.2

569 Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

569 Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
543 Clostridium puniceum GCA_002006345.1

372 Clostridium beijerinckii GCA_000833105.2



Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus hopiensis KR-140 GCA_900176165.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Lactobacillus farraginis DSM 18382 = JCM 14108 GCA_000583655.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2

Clostridium butyricum GCA_001456065.2

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus asini ATCC 700915 GCA_000407365.1



Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium butyricum GCA_001456065.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium breve DSM 20213 = JCM 1192 GCA_001025175.1
Bifidobacterium reuteri DSM 23975 GCA_000741695.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus mycoides GCA_000832605.1

Bacillus cytotoxicus NVH 391-98 GCA_000017425.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Deinococcus radiodurans R1 GCA_000008565.1



Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus murrayi DSM 11303 GCA_000482805.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1
Deinococcus deserti VCD115 GCA_000020685.1

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus
Streptococcus
Streptococcus

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
equinus GCA_000964315.1

mutans UA159 GCA_000007465.2

equinus GCA_000964315.1

ratti FA-1 = DSM 20564 GCA_000286075.1

gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1
gordonii str. Challis substr. CH1 GCA_000017005.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Streptococcus
Streptococcus
Streptococcus

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus soli Cha et al. 2016 GCA_001007995.1
Deinococcus deserti VCD115 GCA_000020685.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1

Enterococcus saccharolyticus subsp. saccharolyticus ATCC 43076 GCA_000407285.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus proteolyticus MRP GCA_000190555.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium bifidum PRL2010 GCA_000165905.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0@ GCA_000252445.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium stellenboschense GCA_000741785.1

Lactobacillus
Lactobacillus
Lactobacillus

Streptococcus

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

mutans UA159 GCA_000007465.2



Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus ferus DSM 20646 GCA_000372425.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus psittaci DSM 15354 GCA_000425905.1

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Clostridium beijerinckii GCA_000833105.2
Clostridium butyricum GCA_001456065.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium puniceum GCA_002006345.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
Staphylococcus capitis subsp. capitis GCA_001028645.1

Clostridium beijerinckii GCA_000833105.2

Clostridium butyricum GCA_001456065.2

Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus warneri SG1 GCA_000332735.1

Enterococcus faecalis V583 GCA_000007785.1
Enterococcus saccharolyticus subsp. saccharolyticus ATCC 43076 GCA_000407285.1
Enterococcus sulfureus ATCC 49903 GCA_000407605.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus gobiensis I-0 GCA_000252445.1
Deinococcus deserti VCD115 GCA_000020685.1

Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli UMN@26 GCA_000026325.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1
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Clostridium beijerinckii GCA_000833105.2
Clostridium chromiireducens GCA_002029255.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus acetotolerans GCA_001042405.1

Deinococcus r
Deinococcus d
Deinococcus s

Streptococcus
Streptococcus
Streptococcus
Streptococcus

Enterococcus
Streptomyces
Enterococcus

Enterococcus
Streptomyces
Enterococcus

adiodurans R1
eserti VCD115

oli Cha et al.

mutans UA159
ratti FA-1 =
criceti HS-6

gordonii str.

faecalis V583

GCA_000008565.1
GCA_000020685.1
2016 GCA_001007995.1

GCA_000007465.2

DSM 20564 GCA_000286075.1
GCA_000187975.3

Challis substr. CH1 GCA_000017005.1

GCA_000007785.1

cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

faecalis V583

GCA_000007785.1

cinnamoneus GCA_001885705.1
faecium DO GCA_000174395.2

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus macacae NCTC 11558 GCA_000187995.3
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter nectariphilus DSM 15620 GCA_000429765.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Lactobacillus
Lactobacillus
Lactobacillus

Streptococcus
Streptococcus
Streptococcus

gasseri ATCC

33323 = JCM 1131 GCA_000014425.1

hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

mutans UA159
ratti FA-1 =

GCA_000007465.2
DSM 20564 GCA_000286075.1

ferus DSM 20646 GCA_000372425.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Lactobacillus
Lactobacillus
Lactobacillus

Lactobacillus
Lactobacillus
Lactobacillus

gasseri ATCC

33323 = JCM 1131 GCA_000014425.1

hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

gasseri ATCC

33323 = JCM 1131 GCA_000014425.1

hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1



660 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
571 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
461 Gemmobacter aquatilis GCA_900110025.1
L3
479 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
468 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
360 Pseudorhodobacter wandonensis GCA_001202035.1
L4
835 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
833 Staphylococcus capitis subsp. capitis GCA_001028645.1
775 Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1
L5
614 Bacillus anthracis str. Ames GCA_000007845.1
614 Bacillus anthracis str. Sterne GCA_000008165.1
614 Bacillus cereus ATCC 14579 GCA_000007825.1
614 _5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
608 Bacillus thuringiensis YBT-1518 GCA_000497525.2
607 Bacillus mycoides GCA_000832605.1
L6
656 Deinococcus radiodurans R1 GCA_000008565.1
439 Deinococcus puniceus GCA_001644565.1
428 Deinococcus hopiensis KR-140 GCA_900176165.1
L7
804 Enterococcus faecalis V583 GCA_000007785.1
757 Streptomyces cinnamoneus GCA_001885705.1
714 Enterococcus asini ATCC 700915 GCA_000407365.1
714 Enterococcus malodoratus ATCC 43197 GCA_000407185.1
L8
513 Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
495 Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
449 Gemmobacter aquatilis GCA_900110025.1
L9
365 Enterococcus faecalis V583 GCA_000007785.1
318 Streptomyces cinnamoneus GCA_001885705.1
305 Enterococcus dispar ATCC 51266 GCA_000406945.1
305 Enterococcus phoeniculicola ATCC BAA-412 GCA_000407505.1
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558 Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
547 Escherichia coli IAI39 GCA_000026345.1
547 Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
547 Shigella flexneri 2a str. 301 GCA_000006925.2
546 Escherichia coli UMN@26 GCA_000026325.2
Lb
576 Streptococcus mutans UA159 GCA_000007465.2
434 Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1
433 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Lc
835 Enterococcus faecalis V583 GCA_000007785.1
789 Streptomyces cinnamoneus GCA_001885705.1
700 Enterococcus rivorum GCA_001742285.1
Ld
664 Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
525 Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
496 Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Le
690 Enterococcus faecalis V583 GCA_000007785.1
643 Streptomyces cinnamoneus GCA_001885705.1
641 Enterococcus rivorum GCA_001742285.1
Lf
632 Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
605 Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
451 Lactobacillus psittaci DSM 15354 GCA_000425905.1
Lg
658 Streptococcus mutans UA159 GCA_000007465.2
481 Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
481 Streptococcus sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1
467 Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1
Lh
765 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
713 Staphylococcus capitis subsp. capitis GCA_001028645.1
695 Staphylococcus hominis subsp. hominis C80 GCA_000183685.1
Li
758 Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
727 Staphylococcus capitis subsp. capitis GCA_001028645.1
642 Staphylococcus lugdunensis HKU@9-01 GCA_000025085.1
Lj



Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Pseudorhodobacter ferrugineus DSM 5888 GCA_000420745.1
Pseudorhodobacter psychrotolerans GCA_001294535.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Clostridium beijerinckii GCA_000833105.2

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus mycoides GCA_000832605.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2
Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1

Defluviimonas

Streptococcus
Streptococcus
Streptococcus

Lactobacillus
Lactobacillus
Lactobacillus

alba GCA_001620265.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
gordonii str. Challis substr. CH1 GCA_000017005.1

gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
iners DSM 13335 GCA_000160875.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus mundtii QU 25 GCA_000504125.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1

Defluviimonas

Streptococcus
Streptococcus
Streptococcus

Streptococcus
Streptococcus
Streptococcus

alba GCA_001620265.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

mutans UA159 GCA_000007465.2
ratti FA-1 = DSM 20564 GCA_000286075.1
sobrinus DSM 20742 = ATCC 33478 GCA_000686605.1

Bacillus anthracis str. Ames GCA_000007845.1
Bacillus anthracis str. Sterne GCA_000008165.1
Bacillus cereus ATCC 14579 GCA_000007825.1
Bacillus pseudomycoides DSM 12442 GCA_000161455.1

5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

Bacillus mycoides GCA_000832605.1
Bacillus thuringiensis YBT-1518 GCA_000497525.2

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus haemolyticus JCSC1435 GCA_000009865.1

Clostridium beijerinckii GCA_000833105.2
Clostridium puniceum GCA_002006345.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1

Clostridium butyricum GCA_001456065.2

Streptococcus

mutans UA159 GCA_000007465.2



Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus merionis DSM 19192 GCA_000380085.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium callitrichos DSM 23973 GCA_000741175.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium butyricum GCA_001456065.2

Bacillus anthracis str. Ames GCA_000007845.1

Bacillus anthracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus pseudomycoides DSM 12442 GCA_000161455.1

Bacillus thuringiensis YBT-1518 GCA_000497525.2

_5BBacillus thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1
Bacillus mycoides GCA_000832605.1

Bacillus cytotoxicus NVH 391-98 GCA_000017425.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Defluviimonas alba GCA_001620265.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus jensenii GCA_001936235.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1
Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli IAI39 GCA_000026345.1

Streptococcus mutans UA159 GCA_000007465.2

Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1

Streptococcus equinus GCA_000964315.1

Streptococcus gallolyticus subsp. gallolyticus DSM 16831 GCA_002000985.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli UMN@26 GCA_000026325.2

Shigella flexneri 2a str. 301 GCA_000006925.2

Escherichia coli 0104_3AH4 str. 2011C-3493 GCA_000299455.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter megaterium GCA_900156815.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus asini ATCC 700915 GCA_000407365.1

Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus warneri SG1 GCA_000332735.1

Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Clostridium puniceum GCA_002006345.1
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2



Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium beijerinckii GCA_000833105.2
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus gobiensis I-0 GCA_000252445.1

Clostridium beijerinckii GCA_000833105.2
Clostridium saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
Clostridium saccharobutylicum DSM 13864 GCA_000473995.1

Deinococcus radiodurans R1 GCA_000008565.1
Deinococcus deserti VCD115 GCA_000020685.1
Deinococcus marmoris DSM 12784 GCA_000701405.1
Deinococcus swuensis GCA_000800395.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2
Rhodobacter sphaeroides ATCC 17025 GCA_000016405.1
Gemmobacter aquatilis GCA_900110025.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Lactobacillus gasseri ATCC 33323 = JCM 1131 GCA_000014425.1
Lactobacillus hominis DSM 23910 = CRBIP 24.179 GCA_000296835.1
Lactobacillus iners DSM 13335 GCA_000160875.1

Escherichia coli str. K-12 substr. MG1655 GCA_000005845.2
Escherichia coli 0157_3AH7 str. Sakai GCA_000008865.1
Escherichia coli UMN@26 GCA_000026325.2

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium breve DSM 20213 = JCM 1192 GCA_001025175.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus hominis subsp. hominis C80 GCA_000183685.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus gordonii str. Challis substr. CH1 GCA_000017005.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Staphylococcus epidermidis ATCC 12228 GCA_000007645.1
Staphylococcus capitis subsp. capitis GCA_001028645.1
Staphylococcus aureus subsp. aureus NCTC 8325 GCA_000013425.1

Streptococcus mutans UA159 GCA_000007465.2
Streptococcus ratti FA-1 = DSM 20564 GCA_000286075.1
Streptococcus macacae NCTC 11558 GCA_000187995.3

Enterococcus faecalis V583 GCA_000007785.1
Streptomyces cinnamoneus GCA_001885705.1
Enterococcus rivorum GCA_001742285.1

Rhodobacter sphaeroides 2.4.1 GCA_000012905.2



Rhodobacter
Gemmobacter

Enterococcus
Streptomyces
Enterococcus

Clostridium
Clostridium
Clostridium

Rhodobacter
Rhodobacter
Pseudorhodob
Pseudorhodob
Pseudorhodob

Rhodobacter
Rhodobacter
Gemmobacter

Streptococcu
Streptococcu
Streptococcu

sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
faecium DO GCA_000174395.2

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
saccharobutylicum DSM 13864 GCA_000473995.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
acter ferrugineus DSM 5888 GCA_000420745.1
acter psychrotolerans GCA_001294535.1
acter wandonensis GCA_001202035.1

sphaeroides 2.4.1 GCA_000012905.2
sphaeroides ATCC 17025 GCA_000016405.1
aquatilis GCA_900110025.1

s mutans UA159 GCA_000007465.2
s anginosus (€238 GCA_000463505.1
s merionis DSM 19192 GCA_000380085.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Staphylococc
Staphylococc
Staphylococc

us epidermidis ATCC 12228 GCA_000007645.1
us haemolyticus JCSC1435 GCA_000009865.1
us capitis subsp. capitis GCA_001028645.1

Bifidobacterium adolescentis ATCC 15703 GCA_000010425.1
Bifidobacterium dentium JCM 1195 = DSM 20436 GCA_001042595.1
Bifidobacterium angulatum DSM 20098 = JCM 7096 GCA_001025155.1

Enterococcus
Streptomyces
Enterococcus
Enterococcus

Escherichia
Escherichia
Escherichia
Escherichia

Clostridium
Clostridium
Clostridium

Enterococcus
Streptomyces
Enterococcus

Bacillus ant
Bacillus ant

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1

asini ATCC 700915 GCA_000407365.1
italicus DSM 15952 GCA_000185365.1

coli 0157_3AH7 str. Sakai GCA_000008865.1
coli str. K-12 substr. MG1655 GCA_000005845.2
coli IAI39 GCA_000026345.1

coli UMNO26 GCA_000026325.2

beijerinckii GCA_000833105.2
saccharoperbutylacetonicum N1-4_28HMT_29 GCA_000340885.1
puniceum GCA_002006345.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
faecium DO GCA_000174395.2

hracis str. Ames GCA_000007845.1
hracis str. Sterne GCA_000008165.1

Bacillus cereus ATCC 14579 GCA_000007825.1

Bacillus myc
Bacillus pse
_5BBacillus

Bacillus thu
Bacillus cyt

Streptococcu
Streptococcu
Streptococcu

Enterococcus
Streptomyces
Enterococcus

Deinococcus

oides GCA_000832605.1
udomycoides DSM 12442 GCA_000161455.1

thuringiensis_5D serovar konkukian str. 97-27 GCA_000008505.1

ringiensis YBT-1518 GCA_000497525.2
otoxicus NVH 391-98 GCA_000017425.1

s mutans UA159 GCA_000007465.2
s ratti FA-1 = DSM 20564 GCA_000286075.1
s ferus DSM 20646 GCA_000372425.1

faecalis V583 GCA_000007785.1
cinnamoneus GCA_001885705.1
rivorum GCA_001742285.1

radiodurans R1 GCA_000008565.1

Deinococcus marmoris DSM 12784 GCA_000701405.1

Deinococcus

deserti VCD115 GCA_000020685.1



