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The supplementary information contains seven tables and four figures.
Table Captions and Figure Legends

Table S1 Taxa identification using MALDI Biotyper RTC

Table S2 Top ten BLAST hits of 16S rRNA sequence of strain CX012922 against the NCBI-
nt database

Table S3 Genome distance estimated top five close genomes to the that of strain N17 and K61
Table S4 The genome and plasmid genes related to pathogenicity, virulence and adaptation
Table S5 Pathogenicity prediction of the genome

Table S6 The toxin-antitoxin systems in the E. raffinosus mega-plasmids

Table S7 The predicted plasmid contigs in the genomes of E. raffinosus using three methods

Figure S1. Multiple collinearity between the giant mega-plasmids. Ente_raff pCX012922 fasta,
Ente raff pF162 2 1.fasta and Ente gilv_pCR1A fasta represent giant mega-plasmids from E.
raffinosus CX012922, E. raffinosus F162_2 and E. gilvus CR1 respectively.

Figure S2. Heatmap displaying the genome distance between the phylogenetically close
Enterococcus spp. Color bar in the right indicates the genome distance calculated using the
“Similar Genome Finder” function in PATRIC.

Figure S3. Phylogenomic tree constructed from the whole genome sequences of the strains
phylogenetic close to strain CX012922.

Figure S4. The genome and plasmid genes annotated to SEED subsystem functions.



Table S1 Taxa identification using MALDI Biotyper RTC

NO Matched Pattern Score  Reliability Level

1 Enterococcus raffinosus DSM 56331 1.82 Genus

2 Enterococcus raffinosus LMG 12172 1.77 Genus

3 Enterococcus raffinosus BK847 1.702 Genus

4  Enterococcus avium DSM20063 1.647 Unreliable
5  Enterococcus gilvus 6760 1.582 Unreliable
6  Enterococcus gilvus CCUG 60355 1.561 Unreliable
7 Enterococcus gilvus DSM 156897 1.558 Unreliable
8  Enterococcus avium LMG 22765 1.528 Unreliable
9  Enterococcus avium CCUG 44888 1.516 Unreliable
10  Enterococcus avium DSM 206797 1.464 Unreliable

The meaning of score is interpretated as follows: a. higher than 2.300, high
confident taxa identification at species level; b. 2.000~2.299, high confident taxa
identification at genus level, possible taxa identification at species level;
1.700~1.999, possible taxa identification at genus level; c. lower than 1.700,

unreliable taxa identification.



Table S2 Top ten BLAST hits of 16S rRNA sequence of strain CX012922 against the NCBI-nt database

Strain Scientific Name Score Total Score Query Cover E-value Identity Accession Length Accession
F162 2 Enterococcus raffinosus 2874 17235 100% 0 99.94 3032004 CP072888.1
Colony537  Enterococcus raffinosus 2867 11464 100% 0 99.87 1007285 CP078553.1
CR1 Enterococcus gilvus 2863 17171 100% 0 99.81 2863043 CP030932.1
G-15 Enterococcus avium 2857 14267 100% 0 99.74 3623727 AP019814.1
FDAARGOS 184 Enterococcus avium 2852 14234 100% 0 99.68 3723378 CP024590.1
352 Enterococcus avium 2846 17080 100% 0 99.62 4794392 CP034169.1

Ell Enterococcus raffinosus 2819 2819 98% 0 99.80 4258 MK322666.1

LMG 12999  Enterococcus raffinosus 2817 2817 99% 0 99.36 1893 AJ301838.1

NA Enterococcus avium 2808 2808 98% 0 99.55 1544 DQ779961.1

NA Enterococcus avium 2808 2808 99% 0 99.35 1546 AY442814.1



https://www.ncbi.nlm.nih.gov/nucleotide/CP072888.1?report=genbank&log$=nucltop&blast_rank=1&RID=KM1VK92T016
https://www.ncbi.nlm.nih.gov/nucleotide/CP078553.1?report=genbank&log$=nucltop&blast_rank=2&RID=KM1VK92T016
https://www.ncbi.nlm.nih.gov/nucleotide/CP030932.1?report=genbank&log$=nucltop&blast_rank=3&RID=KM1VK92T016
https://www.ncbi.nlm.nih.gov/nucleotide/AP019814.1?report=genbank&log$=nucltop&blast_rank=4&RID=KM1VK92T016
https://www.ncbi.nlm.nih.gov/nucleotide/CP024590.1?report=genbank&log$=nucltop&blast_rank=5&RID=KM1VK92T016
https://www.ncbi.nlm.nih.gov/nucleotide/CP034169.1?report=genbank&log$=nucltop&blast_rank=6&RID=KM1VK92T016
https://www.ncbi.nlm.nih.gov/nucleotide/MK322666.1?report=genbank&log$=nucltop&blast_rank=7&RID=KM1VK92T016
https://www.ncbi.nlm.nih.gov/nucleotide/AJ301838.1?report=genbank&log$=nucltop&blast_rank=8&RID=KM1VK92T016
https://www.ncbi.nlm.nih.gov/nucleotide/DQ779961.1?report=genbank&log$=nucltop&blast_rank=9&RID=KM1VK92T016
https://www.ncbi.nlm.nih.gov/nucleotide/AY442814.1?report=genbank&log$=nucltop&blast_rank=10&RID=KM1VK92T016

The genome distance D ~ 1-ANI, which means that D << 0.05 equates to an ANl = 95 %. Thus, D = 0.05 could be the cut-off to cluster genomes in the

same species [1]. Apparently, strain K61 together with strains Enterococcus sp. 3H8_DIV0648, Enterococcus sp. 190-7 and uncultured Enterococcus sp.

UMGS1952 should defined as novel species in the genus Enterococcus, strain N17 alone should be defined as another novel species.

Table S3 Genome distance estimated top five close genomes to the that of strain N17 and K61

Genome ID | Genome Name | Isolation Source | Host Name | Genome Distance (D) | P Value
K61
1834178 Enterococcus sp. 3H8 DIV0648 feces Bird 0.027689 0
2559929 Enterococcus sp. 190-7 traditional fermented foods and other habitats NA 0.029995 0
167972.4 | uncultured Enterococcus sp. UMGS1952 human gut NA 0.041569 0
1761783 Enterococcus sp. kppr-6 NA NA 0.151946 1.25E-89
33945.48 Enterococcus avium BIOML-A4 fecal material Human, Homo sapiens 0.154223 5.02E-85
N17
33945.14 Enterococcus avium LC0559/18 stool Human, Homo sapiens 0.066265 0
33945.8 Enterococcus avium FDAARGOS 182 abscess Human, Homo sapiens 0.069006 0
2315837 Enterococcus sp. T0101B.F-10 stool Human, Homo sapiens 0.069006 0
1715012 Enterococcus sp. HMSC072H05 urine Human, Homo sapiens 0.069323 0
1715019 Enterococcus sp. HMSC064A12 sputum Human, Homo sapiens 0.069644 0




Table S4 The genome and plasmid genes related to pathogenicity, virulence and adaptation

Subsystem Feature Genome Plasmid
Virulence, Disease and Defense 37 11
Resistance to antibiotics and toxic compounds 27 11
Invasion and intracellular resistance 10 0
Phages, Prophages, Transposable elements, Plasmids 0
Phages, Prophages 5 0
Stress Response 25 1
Osmotic stress 10 1
Oxidative stress 12 0
Detoxification 1 0
Stress Response - no subcategory 2 0
Motility and Chemotaxis 0 0




Table S5 Pathogenicity prediction of the genome

Identity

Input Sequence Accession 2 Organisms Class Protein function  Protein ID ® (%) Matched Family
1 340# 348783 #349718# 1 # Listeria ABC

ID=1_340;partial=00;start_type=ATG;rbs_m monocytogenes . transporter, ACK40303 Pathogenic
otif=AGGA;rbs_spacer=5- CPOOL175 HCC23, complete Bacillales ATP-binding 84.89 Families
10bp;gc_cont=0.379 genome. protein

1 422 # 429481 # 430398 # -1 # ENterococcus ABC

IDCL AT PAMAS00SIarL ype=ATGIDS M AE016830  faecalis V583,  Lactobacillales  \o0PO*  AAOB2881 8525 Pathogenic
10b;3'gc cont’=0 4_17p ) complete genome. protein ’

1 421 # 428718 # 429488 # -1 # ENterococeus

:)[t)if:_lé‘gig’gr_tr'g':goggrrf—st}’pezATG;rbs—m AE016830  faecalis V583,  Lactobacillales Ae?ri;;gsr’r%rtﬁg AAOB2880  88.67 Pg;hnﬂﬁfgs'c
10b;'gc cont=0 4—460 - complete genome. P P

1196 # 196713 # 196991 # 1 # Streptococcus suis

Lﬁ?jgéggfgrg?:;f Os;sgr—iér_’ezATG”bs—m CP000407 05ZYH33,  Lactobacillales s’ﬁ;’ein”sbl%fma' BACIA406 g1 3 Pﬁihrﬁﬁ?e”f
10bp:gc contzd 380 complete genome.

1_191 # 193898 # 194206 # 1 # Anoxybacillus

ID=1 191;partial=00;start_type=ATG;rbs_m flavithermus . Ribosomal Non-pathogenic
otif=AGGAGG;rbs_spacer=5- CP000922 WK1, complete Bacillales protein S10 ACJ32488 8431 Families
10bp;gc_cont=0.388 genome.

1 1181 #1205885 # 1206160 # 1 # Lactobacillus

ID=1 1181;partial=00;start_type=ATG;rbs_ X . nucleoid DNA- Non-pathogenic
MOtiF=AGGAGG:rhs_spacer=11- CP001084 casei str. Zhang, Lactobacillales binding protein ADK18601  87.91 Eamilies

12bp;gc_cont=0.431 complete genome.

ANCBI genome accession 1D
bNCBI protein ID



Table S6 The toxin-antitoxin systems in the E. raffinosus mega-plasmids

Toxin Antitoxin | System | Gene symbol | Function
pCX012922 (E. raffinosus CX012922)
MazE antitoxin Type Il TA system mazk SpoVT / AbrB like domain
AbIEi_4 Type IV TA system abiGl Transcriptional regulator, AbiEi
antitoxin
ADbiEii Type IV TA system NA Nucleotidyl transferase AbiEii toxin
ABC transporter Type IV TA system NA AAA domain, putative AbiEii toxin
ABC transporter Type IV TA system ecsA_2 AAA domain, putative AbiEii toxin
ABC transporter Type IV TA system XK27_07680 | AAA domain, putative AbiEii toxin
AAA_33, Zeta_toxin Type 11 (epsilon/zeta) TA system NA Protein conserved in bacteria
pF162_2_1 (E. raffinosus pF162_2)
ABC transporter Type IV TA system ecsA 2 AAA domain, putative AbiEii toxin
ABC transporter Type IV TA system XK27_ 07680 | AAA domain, putative AbiEii toxin
AAA 33, Zeta_toxin Type Il (epsilon/zeta) TA system NA Protein conserved in bacteria
Phd/YeFM antitoxin Type Il (Phd/YeFM) TA system NA Antitoxin component of a TA module

ParE toxin Type Il (RelE/ParE) TA system NA ParE toxin

Type IV TA system NA AAA domain, putative AbiEii toxin
pF162_2_2 (E. raffinosus pF162_2)
Epsilon antitoxin Type Il (epsilon/zeta) TA system NA Bacterial epsilon antitoxin
Zeta toxin Type Il (epsilon/zeta) TA system NA Zeta toxin
YoeB toxin Type Il (YefM/Y0eB) TA system yoeB YoeB-like toxin
Phd/YeFM antitoxin Type Il (Phd/YeFM) TA system NA Antitoxin component of a TA module

The TA systems in each mega-plasmid were identified from the eggNOG-mapper annotation results of the complete nucleotide sequence.




Table S7 The predicted plasmid contigs in the genomes of E. raffinosus using three methods

Strain

Preditciton method

PlasmidFinder/

Plasmid replicon hits

PlasForest/

Predicted plasmid contigs

mliplasmids/

Predicted plasmid contigs

Plasmid Proportion (%)

CX012922

Isolate_3

ATCC49464

BIOML_A1l

cftri2200

Colony537

DSM5633

F162_2

no hit found
Repl, Rep_trans,
RepA_N

no hit found

no hit found

Rep_trans

no hit found

Inc18

Inc18(pF162_2_1)

pCX012922

FKLTO01000532.1,FKLT01000530.1,FKL
T01000524.1,FKLT01000522.1,FKLTO1
000521.1, etc. (146)?

ASWF01000009.1
WX0001000041.1,WX0O001000042.1,
WX0001000056.1,WX0O001000061.1,

WX0001000065.1, etc. (8)
ATKJ02000061.1,ATKJ02000081.1,ATK
J02000091.1,ATKJ02000096.1,ATKJ020

00106.1, etc. (22)

no hit found
NZ_JXLA01000101.1,NZ JXLA010001
02.1,NZ_JXLA01000103.1,NZ_JXLAO01
000104.1,NZ_JXLA01000105.1, etc. (24)

PF162 2 1, pF162 2 2

pCX012922

FKLT01000258.1,FKLT01000268.1,FK
LT01000267.1,FKLT01000377.1,FKLT
01000039.1, etc. (153)

ASWF01000006.1, ASWF01000007.1

WX0001000003.1,WwX0001000004.1,
WX0001000008.1,WwX0001000009.1,
WX0001000011.1, etc. (29)

K1392041.1,K1392042.1,K1392045.1,A
TKJ02000029.1,K1392047.1, etc. (44)

no hit found

NZ_JXLA01000002.1,NZ_JXLA01000

003.1,NZ_JXLA01000006.1,NZ_JXLA

01000011.1,NZ_JXLA01000023.1, etc.
(32)

PF162 2 1, pF162 2 2

25.84

17.18

10.91

29.76

22.54

25.07

28.76




K36

L3 072_123

MGYG_HGUT
01696

N17

NBRC_100492

HMSC066C04

HMSC14A10

HMSC29A04

Rep_trans

no hit found

Rep_trans

no hit found

Inc18

Inc18, Repl

Rep_trans

Rep_trans

JAASIQ010000053.1,JAASIQ010000054
.1,JAASIQ010000065.1,JAASIQ0100000
76.1,JAASIQ010000077.1, etc. (8)

JAHABH010000062.1,JAHABH0100000
37.1,JAHABH010000072.1,JAHABHO010
000046.1,JAHABH010000051.1, etc. (6)

CABLCA010000017.1,CABLCA010000

041.1,CABLCA010000054.1,CABLCAQO

10000061.1,CABLCA010000081.1, etc.
(25)

JAHLOS010000087.1,JAHLOS01000009
5.1,JAHLOS010000096.1,JAHLOS01000
0097.1

BCPU01000071.1,BCPU01000074.1,BC
PU01000076.1,BCPU01000081.1,BCPUO
1000088.1, etc. (25)

KV818692.1,KV818694.1,KV818700.1,
KV818703.1,KV818707.1, etc. (33)

NZ_K\V787221.1,NZ_K\V787243.1,NZ_
KV787245.1 NZ_K\V787246.1,NZ_KV78
7252.1, etc. (24)

K\/786285.1,K\V/786289.1,KV786291.1,
K\/786297.1,KV786299.1, etc. (21)

JAASIQ010000006.1,JAASIQ01000001
2.1,JAASIQ010000015.1,JAASIQ01000
0017.1,JAASIQ010000019.1, etc. (35)

JAHABH010000002.1,JAHABH010000

006.1,JAHABH010000012.1,JAHABHO

10000015.1,JAHABH010000017.1, etc.
(20)

CABLCA010000020.1,CABLCA01000

0029.1,CABLCA010000011.1,CABLC

A010000031.1,CABLCA010000043.1,
etc. (50)

JAHLOS010000012.1,JAHLOS010000

013.1,JAHLOS010000016.1,JAHLOSO

10000019.1,JAHLOS010000021.1, etc.
(20)

BCPU01000009.1,BCPU01000014.1,B
CPU01000017.1,BCPU01000019.1,BC
PU01000025.1, etc. (40)

KV818769.1,KVv818814.1,KV818714.1,
KV818761.1,KV818730.1, etc. (38)

NZ_KV787333.1,NZ_KV787255.1,NZ_
KV787274.1NZ_KV787219.1,NZ_KV
787345.1, etc. (37)

KV786307.1,KV786377.1,KV/786305.1,
KV786391.1,K\V786290.1, etc. (34)

25.64

21.36

20.48

14.87

20.29

32.56

21.32

25.7

& Number in the brackets represents the contig numbers predicted as plasmid in the draft genome sequences.
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Figure S1. Multiple collinearity between the giant mega-plasmids. Ente_raff_pCX012922.fasta, Ente_raff pF162 2 1.fasta and
Ente_gilv_pCR1A .fasta represent giant mega-plasmids from E. raffinosus CX012922, E. raffinosus F162_2 and E. gilvus CR1 respectively.
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Ente_raff_ ATCC49464
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Ente_raff_DSM5633
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Ente_sp_ HMSC29A04
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Ente raff K3
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Figure S2. Heatmap displaying the genome distance between the phylogenetically close Enterococcus spp. Color bar in the right indicates the genome
distance calculated using the “Similar Genome Finder” function in PATRIC.
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Enterococcus sp, HMSC14A10
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Enterococcus raffinosus K36
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Figure S3. Phylogenomic tree constructed from the whole genome sequences of the strains
phylogenetic close to strain CX012922.
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Genome Plasmid

= Cofactors, Vitamins, Prosthetic Groups, Pigments = Fatty Acids, Lipids, and Isoprencids
u Cell Wall and Capsule = Nitrogen Metabolism

uVirulence, Disease and Defense = Domancy and Sporulation

= Potassium metabolism = Respiration

= Miscellaneous H Stress Response

= Phages. Prophages, Transposable elements, Plasmids u Metabolism of Aromatic Compounds
u Membrane Transport = Amino A cids and Derivatives

m|ron acquisition and metabolism u Sulfur Metabolism

ERNA Metabolism ®Phospharus Metabolism

= Nucleosides and Nucleotides = Carbohydrates

B Protein Metabolism

u Cell Division and Cell Cycle
® Regulation and Cell signaling
u DNA Metabolism

Figure S4. The genome and plasmid genes annotated to SEED subsystem functions.
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