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Appendix Figure S1: Hexagonal microplate fabrication. (a) The dimensions of the hexagonal plate wells
are shown overlaid on a 1x scaled vector image template used for laser cutting the acrylic mold. Inset
show the well center-to-center distance, well diameter, and the wall thickness between wells. (b) A
vector image template of the hexagonal plate bottom used for lased cutting an acrylic mold. (c)
Photograph of the final acrylic mold. (d) Photograph of the PDMS master. (d) The final cross-linked

microplate affixed to an activated 2” x 3” glass slide. Scale bar dimensions are noted in the figure.
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Appendix Figure S2: Alternate microplate designs. Vector image templates and photographs of
corresponding microplates with the dimensions of a 96-well (a), 384-well (b), and 1536-well standard

plate (c). Scale bar dimensions are noted in the figure.
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Appendix Figure S3: Scanning electron micrographs. Magnification: 116 270 x magnification (a); 372 x

maghnification (b); 100 x magnification (left), 2 000x (right) (c).
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Appendix Figure S4: Quorum sensor evolution. (a) Chemical (left) and promoter (right) cross reactivity
of cinR, luxR, lasR, and rpaR before evolution. (b) Selection plasmid map. (c) Chemical (left) and
promoter (right) cross reactivity of the final sensors after evolution, denoted as cinR*M, luxR*M, lasRA",

and rpaR*M. Fold change equals the fluorescence signal of a strain bearing an output plasmid (Appendix



Figure 6) with YFP under the control of P, cultured with its cognate inducer divided by the fluorescence

signal of that strain with no inducer present.
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Appendix Figure S5: Sensor array construction and plasmid map. The evolved quorum sensors LuxR*Y,
CinR*™2, LasR*M, and RpaR*M were cloned from their respective plasmids into a single operon controlled
by the constitutive promoter J23100 and rationally designed synthetic RBS sequences. The sensor block
LacPM, TetR*M, and AraCE*M were cloned directly from the Marionette-wild strain and remained under
control of the constitutive promoter Lacl and rationally designed synthetic RBS sequences. The entire

sensor block was cloned onto an R6K genomic integration plasmid with a tetracycline resistance

cassette.
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Appendix Figure S6: Output and RPU standard plasmid maps. (a) Output plasmids were used for dose-
response characterization and for inducer gradient detection within the porous microplate. All outputs
are assembled onto the same architecture and the promoter P, represents a single output promoter
that corresponds with each of the sensors in the Sensor strain. Sequences of each P, can be found in
Supplementary Table 1. The complete sequence of the following plasmids have been published prior:
PAIM.715 (Prac), pPAIM.716 (Psad), pPAIM.717 (Pret) (Meyer et al, 2019). The complete sequences of the
following plasmids can be found in Supplementary Table 2: pAJIM.944 (Pcin); pAJIM.947 (Prpa); PAIJM.1246
(pwx); PAIM.1349 (Pras); PAIM.947 (Prpa). (b) The RPU plasmid was used for normalizing the YFP
fluorescent outputs into standardized units, and the full sequences has been previously published

(Meyer et al., 2019).
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Appendix Figure S7: Sensor orthogonality screen. Each output strain was cultured with each of the
seven small molecule inducers. (a) All data points are plotted with inducer on the X axis and promoter
activity (RPU) on the Y axis for each combination of output strain and inducer. The open circles indicate
data for mis-matched output strain — inducer pairs. The labeled closed circles indicate data for the
proper output strain — inducer pair. At least three data points were taken for each condition. Data that
were negative (and suggests no signal was present) after normalization into RPU units were not

included. (b) The compiled data from part (a) as the average signal for each output strain — inducer pair.
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Data bars are the average of at least three independent culture wells of each output-inducer pair tested
on different days. The error bars represent the standard deviation. Data that were negative (and

suggests no signal was present) after normalization into RPU units were not included.
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Appendix Figure S8: Representative inducer diffusion cytometry data. (a) Schematic depiction of the

porous microplate setup for inducer diffusion experiments. The center well was loaded with an inducer

cocktail (red open hexagon; (20.0 mM IPTG, 0.0004 mM aTc, 160.0 mM L-arabinose, 0.1 mM OC6, 0.1

mM pC-HSL, 0.4 mM 0OC12). The neighboring wells were loaded with output strains as pictured (filled

colored hexagons, clockwise from the top left: pAJM.715 (Prac); pAJM.716 (Pgag); pPAJIM.717 (Pret);

PAIM.947 (Prpa*a); PAIM.1246 (Pryxta); PAIM.1349 (Pas). The output strain pAJM.944 (P¢in) was tested

separately and yielded no signal (data not shown). The remaining wells contained growth medium (open

black hexagons). The inset illustrates the sampled wells and their respective distance from the center

source well. (b) Single representative cytometry data set after a five hour incubation time. The median

11



fluorescence signal was recorded and normalized for data analysis, and the experiment was repeated

three times on different days.

12



0 o}
Q 0]
HO a /\)U’k i)
,” N
HO OH H
L-arabinose (ara) oC6 IPTG pC-HSL
ClogP: -2.18115 CLogP: -0.489001 CLogP: -0.32145 ClLogP: 0.2952
(@]
e}
0o 0 IO) OH © io)
/\/\/\/\)I\/U\N /\/\/\/\/\)\/u\
N
H H
aTc 0C12 OHC14
CLogP: 0.307335 ClLogP: 2.685 ClLogP: 3.7
b 4
© OHC14

0cC12

ClogP (computed)
o

4 L L L L .
-1 0 1 2 3 4 5

Distance (mm)

Appendix Figure S9: Inducer molecule ClogP analysis. (a) Chemical structures of the inducers tested.
Annotated ClogP values were calculated using ChemDraw Professional (Perkin Elmer). (b) A plot of
calculated ClogP as a function of distance traveled through the microplate for each inducer. The data

were fit to a linear equation using Microsoft Excel; y =-1.1 x + 2.5; R> = 0.82.
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Appendix Figure S10: Quorum sender and receiver plasmid maps. (a) The OC6 quorum sender
expresses the synthase /ux/ under control of the inducible promoter Pr,.. (b) The pC-HSL quorum sender
expresses the synthase rpal and the transporter rpal under control of the inducible promoter Prac. (c)
Sender strains were also transformed with a plasmid expressing red fluorescent protein (mRFP1) under
control of the constitutive promoter J23107. (d) Puxs output strain plasmid. (e) Prpa* output plasmid.

Sequences of individual parts can be found in Supplementary Table 1.
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Appendix Figure S11: Antibiotic diffusion data. (a) Optical density reads from the antibiotic diffusion
assay. Samples were collected from four distance from the center well. Three samples were collected
per device, and three devices were run on different days, resulting in nine combined samples per
condition. The control well contained no antibiotics in the center well. Data arrays from each tested
microplate were compared to the data array from the control plate using an unpaired two-tailed
Student’s T-Test, and the values are noted in the figure. (b) A plot of optical density versus distance from

the center of the center well for each condition.
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Appendix Figure S12: Microcin producer plasmid map. The mcc7 cluster was cloned into a pl5A
plasmid under the control of the inducible promoter P17..c0. Sequences of individual parts can be found

in Supplementary Table 1.
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Appendix Figure S13: Microcin producer diffusion data. (a) Optical density reads from the microcin

sender diffusion assay. Samples were collected from four distance from the center well. Four samples

were collected per device, resulting in four total samples per condition. The control well contained no

microcin sender in the center well. Data arrays from each tested microplate were compared to the data

array from the control plate using an unpaired two-tailed Student’s T-Test, and the values are noted in

the figure. (b) A plot of optical density versus distance from the center of the center well for each

condition.
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Appendix Table S1: Genetic Parts List

Name | Sequence
Promoters
P TGTTGACAATTAATCATCGGCTCGTATAATGTGTGGAATTGTGAGCGCTCACAATT
Tac
AGAAACCAATTGTCCATATTGCATCAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCCGCTTATTAAAAGCATTC
PBad TGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAACAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCACACTT
TGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTTTATCGCAACTCTCTACTGTTTCTCCATACCCG
P TCCCTATCAGTGATAGAGATTGACATCCCTATCAGTGATAGAGATACTGAGCAC
Tet
CCCTTTGTGCGTCCAAACGGACGCACGGCGCTCTAAAGCGGGTCGCGATCTTTCAGATTCGCTCCTCGCGCTTTCAGTCTTTGTTTTGGCGCATGTCGTTA
PC"\ TCGCAAAACCGCTGCACACTTTTGCGCGACATGCTCTGATCCCCCTCATCTGGGGGGGCCTATCTGAGGGAATTTCCGATCCGGCTCGCCTGAACCATTCT
GCTTTCCACGAACTTGAAARACGCT
P . ACCTGTCCGATCGGACAGTATTACGCAAGAAAATGGTTTGTTACTTTCGAATAAA
rpa
P ACCTGTCCGATCGGACAATATTACGCAAGAAAATGGTTTGTTACTTTCGAATARAA
Rpa*A
P ACCTGTAGGATCGTACAGGTTTACGCAAGAAAATGGTTTGTTACAGTCGAATARAA
LuxB
P ACCTGTAGGATCTTACAAGTTTACGCAAGAAAATGGTTTGTTACTTTCGAATAAA
LuxTA
P AACTAGCAAATGAGATAGATTTCGGTGAACCCGGACCCTTGCTAGGCTCGAAGAA
LasB
P TTGACGGCTAGCTCAGTCCTAGGTACAGTGCTAGC
J23100
P GCGGCGCGCCATCGAATGGTGAARAAACCTTTCGCGGTATGGCATGATAGCGCCC
LaclR
P TTTACGGCTAGCTCAGCCCTAGGTATTATGCTAGC
J23107
P TAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATT
T7LacO
Ribosome Binding Sites
GCGAAAGCAACTAAGGAGAATCTAT
RBS_luxrl
. CCGCAGCACCTAAGGAGGCTAATTC
RBS_cinrl
TAAGGGCAGGTAAGGAGGTATTTTT
RBS lasrl
TGGCAACAATAAGGAGGTAGTTTCT
RBS_rparl
GGAAGAGAGTCAATTCATGGAGGTGAAT
RBS lacl
TAATCAAGGTGGCAAAAA
RBS_Tet2
TTCAAGGAGGTAAAT
RBS_ara2
ATTAAAGAGGAGCGATTAAGC
RBS_el
. TGGTTCCAAAGCCAGATACTAAGGAGGTCCCT
RBS_rpai
AAGGAGCGCTCTCCAGCCC
RBS_rpal
. ATAAGAGCAAGATAATAAGGAACACTTCTA
RBS_luxi
ATTCCACTTGTGAATTAATCACAGTAATAGGAGGGTCGAC
RBS_mccA
CAAATGCATTCTGCGAGGTTTATTT
RBS_mccB
880064 AAAGAGGGGAAA
BBOO32 TCACACAGGAAAG
Ribozymes
Rib()J AGCTGTCACCGGATGTGCTTTCCGGTCTGATGAGTCCGTGAGGACGAAACAGCCTCTACAAATAATTTTGTTTAA
Genes
ATGAAAAACATAAATGCCGACGACACATACAGAATAATTAATAAAATTAAAGCTTTTAGAAGCAATAATGATATTAATCAATGCTTATCTGATATGACTAA
AATGGTACATTGTGAATATTATTTACTCGCGATCATTTATCCTCATTCTATGGTTAAATCTGATATTTCAATCCTAGATAATTACCCTAAAARATGGAGGC
AATATTATGATGACGCTAATTTAATAAAATATGATCCTATAGTAGATTATTCTAACTCCAATCATTCACCAATTAATTGGAATATATTTGARAACAATGCT
I f?AAﬂ GTAAATAAAAAATCTCCAAATGTAATTAAAGAAGCGAAAACATCAGGTCTTATCACTGGGTTTAGTTTCCCTATTCATATGGCTAACAATGGCTTCGGAAT
ux GCTTAGTTTTGCATATTCAGAAAAAGACAACTATATAGATAGTTTATTTTTACATGCGTGTATGAACATACCATTAATTGTTCCTTCTCTAGTTGATAATT
ATCG. T. TATAGC. TAAT. TCAAACAACGATTTAACCAAAAGAGAAARAGAATGTTTAGCGTGGGCATGCGAAGGAAAAAGCTCTTGGGAT
ATTTCAAAAATATTAGGATGCAGTGAGCGTACTGTCACTTTCCATTTAACCAATGCGCAAATGAAACTCAATACAACAAACCGCTGCCAAAGTATTTCTAA
AGCAATTTTAACAGGAGCAATTGATTGCCCATACTTTAAAAATTGATAA
ATGATTGAGAATACCTATAGCG. GTTCGAGTCCGCGTTCGAACAGATCAAAGCGGCGGCCAACGTGGATGCCGCCATCCGTATTCTCCAGGCGGAATA
TAACCTCGATTTCGTCACCTACCATCTCGCCCAGACAATCGCGAGCAAGATCGATTCGCCCTTCGTGCGCACCACCTATCCGGATGCCTGGGTTTCCCGTT
ACCTCCTCAACTGCTATGTGAAGGTCGATCCGATCATCAAGCAGGGCTTCGAACGCCAGCTGCCCTTCGACTGGAGCGAGGTCGAACCGACGCCGGAGGCC
. f?AAﬂZ TATGCCATGCTGGTCGACGCCCAGAAACACGGCATCGATGACAATGGCTACTCCATCCCCGTCGCCGACAAGGCGCAGCGCCGCGCCCTGCTGTCGCTGAA
cin TGCCCATATACCGGCCGACGAATGGACCGAGCTCGTGCGCCGCTACCGCAACGAGTGGATCGAGATCGCCCATCTGATCCACCGCAAGGCCGTATATGAGC
TGCATGGCGAAAACGATCCGGTGCCGGCATTGTCGCCGCGCGAGATCGAGTGTCTGCACTGGACCGCCCTCGGCAAGGATTACAAGGATATTTCGGTCATC
CTGGGCATATCAGAGCATACCACACGCGATTACCTGAAAACCGCCCGCTTCAGGCTCGGCTGCACCACGATCTCGGCCGCCGCGTCGCGGGCTGTTCAATT
GTGCATCATCAATCCCTATAGGATCCGCATGACGCGACGTAATTGGTAATAG
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lasR*M

ATGGCCTTGGTTGACGGTTTTCTTGAGCTGGAACGCTCAAGTGGAAAATTGGAGTTGAGCGCCATCCTGCAGAAGATGGCGAGCGACCTCGGATTCTCGAA
GATCCTGTTCGGCCTGTTGCCTAAGGACAGCCAGGACTACGAGAACGCCTTCATCGTCAGCAACTACCCGGCCGCCTGGCGCGAGCATTACGACCGAACTG
GCTACGCGCGGGTCGACCCGACGGTCAGTCACTGTACCCAGAGCGTACTGCCGATTTTCTGGGAACCGCCCATCTACCAGACGCGAARAGCAGCACGAGTTC
TTCGAGGAAGCCTTGGCCGCTGGCCTGGTGTATGGACTGACCATGCCGCTGCATGGTGCTCGCGGCGAACTCGGCGCGCTGAGCCTCAGCGTGGAAGCGGA
AAACCGGGCCGAGGCCAACCGTTTCATGGAGTCGGTCCTGCCGACCCTGTGGATGCTCAAGGACTACGCACTGCAGAGCGGTGTCGGAATGGCCTTCGAAC
ATCCGATCAGCAAACCGGTGGTTCTGACCAGCCGAGAGAAGGAAGTGTTACAGTGGTGCGCCATCGGCAAGACCAGCTGGGAGATATCGGTTATCTGCAAC
TGCTCGGAAGCCAATGTGAACTTCCATATGGGAAATATTCGGCGGAAGTTCGGTGTGACCTCCCGCCGCGTAGCGGCCATTATGGCCGTTAATTTGGGTCT
TATTACTCTCTGATAA

rpaR*M

ATGATTGTGGGTGAAGATCAGCTGTGGGGTCGTCGTACACTGGAATTTGTTGATAGCGTTGAACGTCTGGAAGCACCGGCACTGATTAGCCGTTTTGAAAG
CCTGATTGCAAGCTGTGGTTTTACCGCCTATATCATGGCAGGTCTGCCGAGCCGTAATGCCGGTCTGCCGGAACTGACCCTGGCAAATGGTTGGCCTCGTG
ATTGGTTTGATCTGTATGTTAGCGAAAACTTTAGCGCAGTTGATCCGGTTCCGCGTTATGGTGCAACCACTGTTCATCCGTTTGTTTGGAGTGATGCACCG
TATGATCGTGACCGTGATCAGGCAGCACATCGTGTTATGACCCGTGCAGCAGAATTTGGTCTGGTTGAAGGTTATTGTATTCCGCTGCATTACGATGATGG
TAGCGCAGCAATTAGTATGGCAGGTGAAGATCCTGATCTGAGTCCGGCAGCCCGTGGTGTAATGCAGCTGGTTAGCATTTATGCACATAGCCGTCTGCGTG
TACTGAGCCGTCCGAAACCGATTCGTCGTAATCGTCTGACACCGCGTGAATGTGAAATTCTGCAGTGGGCAGCACAGGGTAAAACCGCATGGGAARTTAGC
GTTATTCTGTGTATTACCGAACGCACCGTTAAATTTCATCTGATTGAAGCAGCACGTAAACTGGATGCAGCAAATCGTACCGCAGCAGTTGCARAAGCACT
GACACTGGGTCTGATTCGTCTGTGATAA

laci*M

ATGAAACCAGTAACGTTATACGATGTCGCAGAGTATGCCGGTGTCTCTTATATGACCGTTTCCCGCGTGGTGAACCAGGCCAGCCACGTTTCTGCGAARAC
GCGGGARAAAGTGGAAGCGGCGATGGTGGAGCTGAATTACATTCCCAACCGCGTGGCACAACAACTGGCGGGCAAACAGTCGTTGCTGATTGGCGTTGCCA
CCTCCAGTCTGGCCCTGCACGCGCCGTCGCAAATTGTCGCGGCGATTAAATCTCGCGCCGATCAACTGGGTGCCAGCGTGGTGGTGTCGATGGTAGAACGA
AGCGGCGTCGAAGCCTGTAAAGCGGCGGTGCACAATCTTCTCGCGCAACGCGTCAGTGGGCTGATCATTAACTATCCGCTGGATGACCAGGATGCCATTGC
TGTGGAAGCTGCCTGCACTAATGTTCCGGCGTTATTTCTTGATGTCTCTGACCAGACACCCATCAACAGTATTATTTACTCCCATGAGGACGGTACGCGAC
TGGGCGTGGAGCATCTGGTCGCATTGGGTCACCAGCAAATCGCGCTGTTAGCGGGCCCATTAAGTTCTGTCTCGGCGCGTCTGCGTCTGGCTGGCTGGCAT
AAATATCTCACTCGCAATCAAATTCAGCCGATAGCGGAACGGGAAGGCGACTGGAGTGCCATGTCCGGTTTTCAACAAACCATGCAARATGCTGAATGAGGG
CATCGTTCCCACTGCGATGCTGGTTGCCAACGATCAGATGGCGCTGGGCGCAATGCGCGCCATTACCGAGTCCGGGCTGCGCGTTGGTGCGGATATCTCGG
TAGTGGGATACGACGATACCGAAGATAGCTCATGTTATATCCCGCCGTTAACCACCATCAAACAGGATTTTCGCCTGCTGGGGCARACCAGCGTGGACCGC
TTGCTGCAACTCTCTCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTGCCAGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCARACCGC
CTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGA

tetR

ATGTCCAGATTAGATAAAAGTAAAGTGATTAACAGCGCATTAGAGCTGCTTAATGAGGTCGGAATCGAAGGTTTAACAACCCGTAAACTCGCCCAGAAGCT
AGGTGTAGAGCAGCCTACATTGTATTGGCATGTAAAAAATAAGCGGGCTTTGCTCGACGCCTTAGCCATTGAGATGTTAGATAGGCACCATACTCACTTTT
GCCCTTTAGAAGGGGAAAGCTGGCAAGATTTTTTACGTAATAACGCTAAAAGTTTTAGATGTGCTTTACTAAGTCATCGCGATGGAGCAAAAGTACATTTA
GGTACACGGCCTACAGAAAAACAGTATGAAACTCTCGAAAATCAATTAGCCTTTTTATGCCAACAAGGTTTTTCACTAGAGAATGCATTATATGCACTCAG
CGCTGTGGGGCATTTTACTTTAGGTTGCGTATTGGAAGATCAAGAGCATCAAGTCGCTARAGAAGAAAGGGAAACACCTACTACTGATAGTATGCCGCCAT
TATTACGACAAGCTATCGAATTATTTGATCACCAAGGTGCAGAGCCAGCCTTCTTATTCGGCCTTGAATTGATCATATGCGGATTAGAAAAACAACTTAAA
TGTGAAAGTGGGTCCTAA

araC*M

ATGGCTGAAGCGCAAAATGATCCCCTGCTGCCGGGATACTCGTTTAATGCCCATCTGGTGGCGGGTTTAACGCCGATTGAGGCCAACGGTTATCTCGATTT
TTTTATCGACCGACCGCTGGGAATGAAAGGTTATATTCTCAATCTCACCATTCGCGGTCAGGGGGTGGTG TCAGGGACGAGAATTTGTTTGCCGAC
CGGGTGATATTTTGCTGTTCCCGCCAGGAGAGATTCATCACTACGGTCGTCATCCGGAGGCTCGCGAATGGTATCACCAGTGGGTTTACTTTCGTCCGCGC
GCCTACTGGCATGAATGGCTTAACTGGCCGTCAATATTTGCCAATACGGGGTTCTTTCGCCCGGATGAAGCGCACCAGCCGCATTTCAGCGACTTTTTTGG
GCAAATCATTAACGCCGGGCAAGGGGAAGGGCGCTATTCGGAGCTGCTGGCGATAAATCTGCTTGAGCAATTGTTACTGCGGCGCATGCTAGCGATTAACG
GATCGCTCCATCCACCGATGGATAATCGGGTACGCGAGGCTTGTCAGTACATCAGCGATCACCTGGCAGACAGCAATTTTGATATCGCCAGCGTCGCACAG
CATGTTTGCTTGTCGCCGTCGCGTCTGTCACATCTTTTCCGCCAGCAGTTAGGGATTAGCGTCTTAAGCTGGCGCGAGGACCAACGTATCAGCCAGGCGAA
GCTGCTTTTGAGCACCACCCGGATGCCTATCGCCACCGTCGGTCGCAATGTTGGTTTTGACGATCAACTCTATTTCTCGCGGGTATTTARAAAATGCACCG
GGGCCAGCCCGAGCGAGTTCCGTGCCGGTTTGGAAGAAAAAGTGAATGATGTAGCCGTCAAGTTGTCATGA

araE

ATGGTTACTATCAATACGGAATCTGCTTTAACGCCACGTTCTTTGCGGGATACGCGGCGTATGAATATGTTTGTTTCGGTAGCTGCTGCGGTCGCAGGATT
GTTATTTGGTCTTGATATCGGCGTAATCGCCGGAGCGTTGCCGTTCATTACCGATCACTTTGTGCTGACCAGTCGTTTGCAGGAATGGGTGGTTAGTAGCA
TGATGCTCGGTGCAGCAATTGGTGCGCTGTTTAATGGTTGGCTGTCGTTCCGCCTGGGGCGTAAATACAGCCTGATGGCGGGGGCCATCCTGTTTGTACTC
GGTTCTATAGGGTCCGCTTTTGCGACCAGCGTAGAGATGTTAATCGCCGCTCGTGTGGTGCTGGGCATTGCTGTCGGGATCGCGTCTTACACCGCTCCTCT
GTATCTTTCTGAAATGGCAAGTGAAAACGTTCGCGGTAAGATGATCAGTATGTACCAGTTGATGGTCACACTCGGCATCGTGCTGGCGTTTTTATCCGATA
CAGCGTTCAGTTATAGCGGTAACTGGCGCGCAATGTTGGGGGTTCTTGCTTTACCAGCAGTTCTGCTGATTATTCTGGTAGTATTTCTGCCAAATAGCCCG
CGCTGGCTGGCGGAAAAGGGGCGTCATATTGAGGCGGAAGAAGTATTGCGTATGCTGCGCGATACGTCGGAAAAAGCGCGAGAAGAACTCAACGARATTCG
TGAAAGCCTGAAGTTAAAACAGGGCGGTTGGGCACTGTTTAAGATCAACCGTAACGTCCGTCGTGCTGTGTTTCTCGGTATGTTGTTGCAGGCGATGCAGC
AGTTTACCGGTATGAACATCATCATGTACTACGCGCCGCGTATCTTCAAAATGGCGGGCTTTACGACCACAGAACAACAGATGATTGCGACTCTGGTCGTA
GGGCTGACCTTTATGTTCGCCACCTTTATTGCGGTGTTTACGGTAGATAAAGCAGGGCGTAAACCGGCTCTGAAAATTGGTTTCAGCGTGATGGCGTTAGG
CACTCTGGTGCTGGGCTATTGCCTGATGCAGTTTGATAACGGTACGGCTTCCAGTGGCTTGTCCTGGCTCTCTGTTGGCATGACGATGATGTGTATTGCCG
GTTATGCGATGAGCGCCGCGCCAGTGGTGTGGATCCTGTGCTCTGAAATTCAGCCGCTGAAATGCCGCGATTTCGGTATTACCTGTTCGACCACCACGAAC
TGGGTGTCGAATATGATTATCGGCGCGACCTTCCTGACACTGCTTGATAGCATTGGCGCTGCCGGTACGTTCTGGCTCTACACTGCGCTGAACATTGCGTT
TGTGGGCATTACTTTCTGGCTCATTCCGGAAACCAAAAATGTCACGCTGGAACATATCGAACGCAAACTGATGGCAGGCGAGAAGTTGAGAAATATCGGCG
TCTGA

lux|

ATGACTATAATGATAARAAAATCGGATTTTTTGGCAATTCCATCGGAGGAGTATAAAGGTATTCTAAGTCTTCGTTATCAAGTGTTTAAGCARAGACTTGA
GTGGGACTTAGTTGTAGAAAATAACCTTGAATCAGATGAGTATGATAACTCARAATGCAGAATATATTTATGCTTGTGATGATACTGAARATGTAAGTGGAT
GCTGGCGTTTATTACCTACAACAGGTGATTATATGCTGAAAAGTGTTTTTCCTGAATTGCTTGGTCAACAGAGTGCTCCCAAAGATCCTAATATAGTCGAA
TTAAGTCGTTTTGCTGTAGGTAARAATAGCTCAAAGATAAATAACTCTGCTAGTGAAATTACAATGAAACTATTTGAAGCTATATATAAACACGCTGTTAG
TCAAGGTATTACAGAATATGTAACAGTAACATCAACAGCAATAGAGCGATTTTTAAAGCGTATTAAAGTTCCTTGTCATCGTATTGGAGACAAAGAAATTC
ATGTATTAGGTGATACTAAATCGGTTGTATTGTCTATGCCTATTAATGAACAGTTTAAAAAAGCAGTCTTAAATTAA

rpal

ATGCAGGTTCATGTTATTCGTCGTGAAAATCGTGCACTGTATGCAGGTCTGCTGGAARAATACTTTCGTATTCGCCATCAGATCTATGTTGTTGAACGTGG
TTGGAAAGAACTGGATCGTCCGGATGGTCGTGAAATTGATCAGTTTGATACCGAAGATGCAGTTTATCTGCTGGGTGTTGATAACGATGATATTGTTGCAG
GTATGCGTATGGTTCCGACCACCAGTCCGACCCTGCTGAGTGATGTTTTTCCGCAGCTGGCACTGGCAGGTCCGGTTCGTCGTCCTGATGCATATGAACTG
AGCCGTATTTTTGTTGTTCCGCGTAAACGTGGTGAACATGGTGGTCCGCGTGCAGAAGCAGTTATTCAGGCAGCAGCAATGGAATATGGTCTGAGCATTGG
TCTGAGTGCATTTACCATTGTTCTGGAAACCTGGTGGCTGCCTCGTCTGGTTGATCAGGGCTGGAAAGCAAAACCGCTGGGTCTGCCGCAGGATATTAATG
GTTTTAGCACCACCGCAGTTATTGTGGATGTTGATGATGATGCATGGGTGGGTATTTGTAATCGTCGTAGCGTTCCGGGTCCGACACTGGAATGGCGTGGT
CTGGAAGCAATTCGTCGTCATAGCCTGCCGGAATTTCAGGTTATTAGCTAA

rpal

ATGGAGAAGGACACGAAACAAGTCGACATCATTTTTCGTTCGAAGCTCCCCGACATTTACATCCCCAACCATCTTCCGCTTCACTCGTACTGTTTTGAAAA
CATTTCCGAATTCAGCAGCCGGCCCTGTCTCATTAACGGCGCAAATAAGCAGATTTACACCTACGCGGATGTTGAACTTAATTCGCGCAAAGTCGCCGCCG
GCCTCCATAAGCAGGGTATCCAGCCCAAAGATACGATCATGATCCTGCTTCCCAACTCGCCCGAATTCGTTTTCGCGTTTATTGGCGCGTCGTACCTGGGC
GCAATCAGCACGATGGCCAACCCCCTTTTTACCCCCGCCGAGGTGGTTAAGCAAGCCAAGGCGAGCTCCGCCAAGATTATTGTCACGCAGGCATGCCACGT
CAATAAAGTTAAGGATTACGCATTTGAAAATGATGTGAAGATTATCTGCATCGACAGCGCCCCCGAGGGCTGCCTGCACTTCTCGGTCCTTACGCAGGCCA
ATGAGCACGACATTCCCGAGGTGGAGATTCAGCCCGATGACGTCGTCGCGCTCCCCTATAGCAGCGGCACCACGGGTCTGCCCAAAGGTGTCATGCTCACC
CACAAAGGCCTCGTGACCAGCGTGGCACAACAGGTGGACGGCGAAAACCCCAACCTTTACATCCATTCCGAGGACGTTATGCTGTGTGTGCTCCCCCTGTT
TCACATTTACTCCCTTAACTCGGTCCTTCTTTGCGGCCTCCGTGTTGGCGCAGCAATCCTTATTATGCAAAAGTTCGATATTGTCAGCTTCCTGGAGCTCA
TTCAACGCTACAAAGTCACGATTGGCCCCTTCGTCCCCCCGATTGTGCTCGCGATTGCGAAGTCCCCCATGGTGGATGACTACGATCTCAGCAGCGTCCGT
ACGGTCATGTCCGGCGCGGCACCGCTCGGTAAAGAACTGGAGGATACGGTCCGGGCCARATTCCCGAATGCGAAGCTGGGTCAGGGTTACGGCATGACCGA
GGCAGGTCCCGTGCTCGCCATGTGCCTGGCATTCGCGAAGGAGCCCTTCGAGATCAAGAGCGGTGCGTGCGGCACGGTCGTTCGGAACGCGGAAATGAARAA
TCGTGGACCCCAARACCGGCAATTCCCTTCCCCGCAACCAATCCGGCGARATTTGCATCCGGGGTGACCAGATTATGAAGGGCTATCTTAATGACCCGGAA
GCCACGGCGCGGACGATTGACAAAGAAGGTTGGCTGTATACCGGTGACATTGGTTACATCGACGATGACGACGAGCTTTTTATTGTGGACCGGCTCARAGA
ACTCATCAAATATARAGGCTTTCAAGTTGCGCCCGCGGAGCTGGAGGCACTGCTTCTTAACCATCCCAACATCTCGGATGCCGCGGTCGTGCCGATGAAGG
ATGAACAAGCGGGTGAAGTGCCGGTCGCGTTTGTGGTTCGGAGCAACGGCTCCACGATTACGGAGGATGAGGTTAAGGATTTTATTTCCAAGCAGGTTATC
TTTTATAAACGGATTAARACGCGTTTTCTTCGTCGATGCCATCCCCAAATCCCCCAGCGGCAAGATCCTTCGGAAAGATCTTCGTGCGAAACTGGCAGCAGG
TCTTCCGAATTAG

mccA

ATGCGTACTGGTAATGCAAACTA

mccBCDEF

ATGGATTATATATTGGGTCGCTATGTCAAAATTGCTCGATACGGGAGCGGTGGATTAGTTGGTGGAGGCGGAAAGGAGCAATATGTTGAGGATTTAGCGCT
TTGGGAAAATATTATAAARACCGCATATTGTTTCATAACCCCATCGAGTTATACTGCAGCGTTGGAAACTGTCAATATACCTGAARAAGATTTCTCTAATT
GCTTTAGGTTCCTTAAGGAAAATTTCTTTATTATACCTAGTGAGTATAATAACTCTACTGAGAATAATCGTTACTCTCGTAACTTTTTACATTATCAAAGT
TATGGTGCTAACCCTGTTCTTGTGCAAGATAAACTAAAAGATGCTAAGGTAGTAATTCTTGGTTGTGGGGGTATAGGAAATCATGTATCTGTTATACTCGC
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AACGTCTGGTATTGGCGAAATTATACTAATTGATAATGATCARATAGAAAATACAAATTTGACAAGGCAGGTTTTATTTTCAGAGAATGATGTCGGTAARA
ATAAAACAGAAGTTATAAAACGCGAGTTATTAAAAAGAAACTCTGAAATTTCGGTGTCTGAAATCGCTTTGAATATAAACGATTACACTGATCTTCATAAG
GTACCAGAAGCTGATATATGGGTTGTTTCTGCAGATCATCCATTTAATCTGATCAACTGGGTTAATAAATATTGCGTTAGAGCAAATCAGCCCTATATARAA
TGCTGGGTATGTTAATGATATTGCAGTCTTTGGTCCATTATATGTTCCTGGTAARACAGGATGTTATGAGTGCCARAAAGTCGTGGCAGATCTATATGGTT
CAGAAAAGGAAAACATTGATCATAAGATTAAGCTAATCAATAGCAGATTTAAACCAGCAACATTTGCACCTGTGAATAATGTTGCCGCTGCATTATGTGCG
GCAGACGTAATTAAGTTCATTGGAAAATACTCCGAGCCATTATCACTTAATAAAAGAATAGGCATCTGGTCAGATGAAAT TACATTCCC. TAT
GGGCCGTTCGCCTGTTTGCTCTGTGTGTGGAAATAGAATGTGAATACTGCAAATATTTTATCTGTGAACTATGGAGCTTATAATGCTATACGTATGTTAAT
TGGTGTCTACCATGCAGCATTTCTTATATCTACAGGTGTCACTATATCTCAACTTGCTGTTTTACAAATCGTTTTTTCTGTGACAGTGCTGATTCTTGATT
TTCCTTTATCTGTCATTGCAGACAGATTTTACAGGAAACAGGTTGTAGTTAGTGGCGTATTTTTTACTATTTTATTTTACCCTCTTTGTATTCAGTCTCCT
GATATGCTGGCATTGGTTTTTTCTGAAATATTTTATGCCATTGGTATTTGTTGTATATCTGGGGCTATAGAGGGATGGGTGTTAAGTGCTCTGGATGGTAG
AAATGAAAAATTTACCTTATGTGCTCATTTATGCGAAAGGGTATCTTCCTTTGGGAGTGTGATAACTGGTGCTGTTGGAATATTAGTTGTCTACTTCTATG
ATTCTTATAAATCTGGCTATATAGTATCGTTCTTCTTGATGTTTGTTGTCTTTATCGTTTTTTTATGTGTARAAACTAACGGCAGTGGGGGTGAARAAGAA
GCACGAGATAGTATTATTAAACAAGCAAAAGAGAGTATTGGATTGATAACAGGAAGTTATAATGGGACATATTTTTTATCTATAACATGTATGTTTACACT
TGGTATACAGGTAATTTATCATTTTTGGCAGCCAATTATGTTATCTGGGGAAAGTATTGGCTCATTATCAAAAAGAGAGCTTATAACTTTACTGATGTGTC
ATATTGGTGCATTTTCAATGCAATATATAGCAAACTATTTTATGCCAAAGATAGATGTAAGATGTAAACTTTATATACTTGTTTGTACATTATGTTCATTT
CTTAGTTCAATCGCCTGTATTTTACTATTTATGTTAATAACAGATAATAATGTTGTTCTCGGTGTAGCTATTTTCTCTATAATCCATGGGATGACTTCAAC
AATACCTGTTGGAGCACAGAATATATTCATAAGCAGACTTAATGGCAATTATAAGAATATTATTTCGGGAGCTCTTGGTCTTGTTTCTCTTTCATGTCGTG
TTGCTTCCATTTCTGTGTTGGGAGTTATATCTGTATTACCAGGTAATATGCCTGTCACCACTTATATATTTATCTCTGCAATTGCATGTGTACTGTGTGGT
TGTTTGTTCTTAATGTGGTCCTTTAAAAAGGAGATGGTATGACGATTAAGCATGCTGAAGAATTGACGGAAGAAGTCATTTT TATGAATTACCCTGAT
TTTGTTGCTCTGATGCAACAGGATAACACTCCTCCTGGAGCAGAGTACACCATAGACTACTGGATTAAGCATGGATGTATTAACARAAAGTCTCACCTATT
AGATTTAGCATGTTCCACGGGTTTTAGTTCACGTGAATGCTTCAAAAAAGAAGGTGCATCTGCAGAGGGTATTGATATATCTGAATCAGCTGTAATGGTCG
CAAATG GGC GCTTAAGGCTAATAATTTATTGARATATTATGTAGCTGATGCTTGTGATTTACCATTTGAAGATAACACTTTTACACATGTT
CTCGGTGGATGTAATTTTGCATTTATACAAAATCGGTTAATAGCCTTGAATGAAACTCATCGATGTTTAAACCACATGGGAAGCATGTGCATTTCARATTT
TTATTACAGGCGTAAAATATCAGATAAACTTATCAATGATGTATATAATGCAATAAATTTCAGACCCAATCCTTTGTGGACTTTGGAATACTGGCATCAGT
TTTTTTCTGAAAGATTTACTCTGGTTTCAGAAGAAAATCATGAGATGGAATCTCAAAGTGAAGATGAGTTAAAAGCCGATATTTATGATTACATTTTCAAT
AGAAATGAGTTTACAARAGGTTTGAATGGTTCACTTCAGAATGTATTTTTTGAAAGATTTTTAAAAATACGCAGACCATTAAATATCCAAAGAGATTATCA
GGGAGTTACATTGCAAATATGGCGCAAAAAATAACACCATCTAAAATTGTTARACATGCCCGGGAGTTAATTATTAAGGGGATTGAATCGGGCGATAACTC
ATTTGTCATTTTTGATGTAGATGGAGCTCTGGAGCGTCTGGAACATTACAGGTGTCAACTTAAGAGTTTTTTCCCCAACAGCAGTATCGCATATTCATATA
AGTCAAATAATCTGGCACAATGGTGCCAGATTATCTCAGGTAAAGGTTTGTATGCAGAGGTGTGCTCTGTTGATGAAATGAACCTCGCTAAAAGAGACGGT
TTTAACCGGATTGTTTTTGATGGCCCTTTAAAAAAAACGAGTGAACTATTAAAGGCAATAGAGATTGGGGCATTAATTGAAGTTGACAATATTGATGAATG
TAAAAGACTTAATGAACTATGTAAATTGCATAAGTTGACATGTAGAATTCATTTGAGATTATCGCATTACTATGATGATAATTTATCAAGATTTGGCTTAT
CTGAAAGTGAGGCTATTAATTTACTGGAGATGTTGATCAGTAAGTCAGAGTATCTCATTTTAGACGGGTTCCATTTACATGTTGGCTCTAATCTACCCAAT
GCGGAAAAAATATGTARAGCTGTTATACAGTATCATGAGTTGATTCTTAGGTATATGCCAGATGATGGCACTCTTAATCTTGGTAGTGGGATACCTGCAGA
TTCTTTCTCAGCATCCAGTGATAACCCAACTCCATGTCCGGAGGTATTTTTCTCATCGATATATGATACAATAAAAAATTGCTTCGGTACTGTATGTGATA
AATGGAACTATATTTTTGAACCTGGGAGACATCTGGTCGAAGACTTTGGCTACTTTATAGGGAAAGTTATTAGTACTAAAAACAGGTATGGTGTTAAAGTT
GCTCAAACTAACATTGGTATAAACTGGATACCTTCGATCAGAAATTGGGACCATTCATTTACATTGTTTCATAATCATAACCATATTTCAGATGATAAATC
TGATGAGTATATTATTGCTGGATTCAATTGCTTTGAATGTGATTGCTTGTTTCCTTCAGTTATTCTTCCCAGTAACTTATCTGATTATTTATTTTCTGTTC
GAGGGTGTGGTGCTTATGATATGCAAACAGGAAACCAGTGGACGCGTAATCTTTATGCTGTATATACCATAACAAATGATGTTGTTAATATATCAAGGATT
CACAGAAGAGAACTTGATTTCCGGAAGTATGATGTATCTCTTACGCCATCAGGAATAAAAGTAARATGATGAGATTACATTATTGTATCCAGCGTTAARATA
CGCTGAAGAGTTATATTTGCTCATTAATCAAAACAAAATAAATTTCATTAAAAGCATGGCATGGCCAGCGTTTGTTAATAACATTTCTGATTCTGTTTCTT
TCATTGAGCAATCAATGATTGATAACCAGAATGAAAAAGCATTAATCCTCTTTATTAAATACAAAACTAAGATAGCTGGCGTTGTATCTTTTAATATTATT
GACCATGCCAATAAAACAGCATATATTGGCTATTGGTTAGGCGCTAACTTTCAGGGAAAGGGGATTGTAACCAATGCTATAAATAAACTGATACAGGAGTA
TGGGGATTCGGGCGTTAT. GATTTGTTAT. TGTATTGTTGATAATAAAAAAAGTAATGCCACGGCATTGAGGTGTGGCTTCACCTTAGAGGGTG
TTCTGCAAAAAGCAGAAATACTCAACGGTGTATCATACGATCAAAATATTTATTCGAAAGTAATTGGTTAATGATGGTTCATTTTGACACTAAATGGAAAG
GAAAAATCCTCATGATGATACAATCTCATCCGCTACTGGCCGCTCCCCTGGCAGTAGGAGATACAATTGGTTTCTTTTCATCATCTGCTCCGGCAACAGTT
ACTGCAAAARATCGTTTTTTTCGGGGAGTTGAGTTTCTTCAGAGAAAGGGATTTAAGCTGGTATCAGGGAAGCTTACCGGTAAAACAGATTTTTATCGTTC
AGGTACTATTAAAGAAAGAGCTCAAGAATTTAATGAGTTAGTCTACAATCCTGATATTACCTGTATAATGTCAACGATCGGTGGAGATAACAGTAATTCAC
TACTACCGTTTCTGGACTATGATGCTATCATTGCAAACCCCAAAATTATCATAGGTTACTCAGATACAACTGCTTTATTAGCAGGAATATATGCARARACA
GGGTTAATAACATTCTATGGGCCAGCTCTTATTCCTTCGTTTGGTGAGCATCCACCTCTTGTGGATATAACATATGAATCATTTATTAAAATACTAACAAG
AAAACAATCAGGAATATATACCTACACATTACCTGAAAAGTGGAGTGATGAGAGCAT. CTGGAATG CAAGATATTAAGGCCTAAGAAACTATATA
AAAACAACTGTGCCTTTTATGGTTCCGGAAAAGTTGAGGGGCGTGTAATTGGAGGAAATCTARATACTTTGACAGGTATATGGGGGAGTGAATGGATGCCT
GAAATTCGGAATGGAGATATATTGTTTATTGAGGACAGTCGGAAAAGCATTGCAACAGTTGAACGATTATTCTCTATGCTAAAGCTTAATCGCGTGTTTGA
TAAAGTTAGTGCAATAATACTCGGGAAACATGAGCTTTTTGATTGTGCAGGAAGTAAACGCAGACCATATGAAGTATTAACAGAGGTATTAGATGGGAAAC
AAATTCCTGTACTGGATGGATTTGATTGTTCACATACACATCCAATGCTAACTCTTCCACTTGGTGTAAAATTAGCTATTGACTTTGACAACAAAAATATA
TCTATAACAGAACAATATCTATCTACCGAGAAATAA

mRFP1

ATGGCTTCCTCCGAAGACGTTATCAAAGAGTTCATGCGTTTCAAAGTTCGTATGGAAGGTTCCGTTAACGGTCACGAGTTCGAAATCGAAGGTGAAGGTGA
AGGTCGTCCGTACGAAGGTACCCAGACCGCTAAACTGAAAGTTACCAAAGGTGGTCCGCTGCCGTTCGCTTGGGACATCCTGTCCCCGCAGTTCCAGTACG
GTTCCAAAGCTTACGTTAAACACCCGGCTGACATCCCGGACTACCTGAAACTGTCCTTCCCGGAAGGTTTCAAATGGGAACGTGTTATGAACTTCGAAGAC
GGTGGTGTTGTTACCGTTACCCAGGACTCCTCCCTGCAAGACGGTGAGTTCATCTACAAAGTTAAACTGCGTGGTACCAACTTCCCGTCCGACGGTCCGGT
TATGCAGAAAAAAACCATGGGTTGGGAAGCTTCCACCGAACGTATGTACCCGGARGACGGTGCTCTGAAAGGTGAAATCARAATGCGTCTGAARACTGAAAG
ACGGTGGTCACTACGACGCTGAAGTTAAAACCACCTACATGGCTAAAAAACCGGTTCAGCTGCCGGGTGCTTACAAAACCGACATCAAACTGGACATCACC
TCCCACAACGAAGACTACACCATCGTTGAACAGTACGAACGTGCTGAAGGTCGTCACTCCACCGGTGCTTAA

YFP

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGG
CGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACAGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCTTCGGCTACG
GCCTGCAATGCTTCGCCCGCTACCCCGACCACATGAAGCTGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTC
AAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGG
CAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCC
GCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCAATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTT
AGCTACCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGA
GCTGTACAAGTAA

Terminators

DT60

ACATTTAATAAAAAAAGGGCGGTCGCAAGATCGCCCTTTTTTACGTATGACACCTCGTCTCAACCAAAGCAATCAACCAGTGAAARATGGCGCCCATCGGC
GCCATTTTTTTATGGTTCCTTATCATCTGGCGAATCGGA

DT11

AACGCATGAGAAAGCCCCCGGAAGATCACCTTCCGGGGGCTTTTTTATTGCGCTCCTTGGCCCTCCATCCTTAGATAGTTCAGCCAAAAAACTTAAGACCG
CCGGTCTTGTCCACTACCTTGCAGTAATGCGGTGGACAGGATCGGCGGTTTTCTTTTCTCTTCTCAATCATAGGCAATACGATCGCATGTCC

F2

AAAAAAAAACCCCGCCCCTGACAGGGCGGGGTTTTTTTTTT

10T

TAATTGGTAACGAATCAGACAATTGACGGCTCGAGGGAGTAGCATAGGGTTTGCAGAATCCCTGCTTCGTCCATTTGACAGGCACATTATGCATCGATGAT
AAGCTGTCAAACATGAGCAGATCCTCTACGCCGGACGCATCGTGGCCGGCATCACCGGCGCCACAGGTGCGGTTGCTGGCGCCTATATCGCCGACATCACC
GATGGGGAAGATCGGGCTCGCCACTTCGGGCTCATGAGCAAATATTTTATCTG

ECK120017009

GATCTAACTAAAAAGGCCGCTCTGCGGCCTTTTTTCTTTTCACT

DT54NSNS

GGAAACACAGAAAAAAGCCCGCACCTGACAGTGCGGGCTTTTTTTTTCGACCAAAGGCTCGGTACCAAATTCCAGAAAAGACACCCGARAAGGGTGTTTTTT
CGTTTTGGTCC

L353P21

CCAATTATTGAAGGCCTCCCTAACGGGGGGCCTTTTTTTGTTTCTGGTCTCCC

L352P21

CTCGGTACCAAATTCCAGAAAAGAGGCCTCCCGAAAGGGGGGCCTTTTTTCGTTTTGGTCC
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Appendix Table S2: Quorum sensor activator proteins

Protein | Amino acid sequence Source
CinR MIENTYSEKFESAFEQIKAAANVDAAIRILQAEYNLDFVTYHLAQTIASKIDSPFVRTTYPDAWVSRYLLNSYVKVDPIV iGEM C0077
KQGFERQLPFDWSEVEPTPEAYAMLVDAQKHGIGGNGYSIPVADKAQRRALLSLNARIPADEWTELVRRCRNEWIEIAHL
;HRKAVYELHGENDPVPALSPREIECLHWTALGKDYKDISVILGISEHTTRDYLKTARFKLGCATISAAASRAVQLRIIN (Chen et a/' 2015;
Lithgow et al,
2000)
CinRAMZ MIENTYSEKFESAFEQIKAAANVDAAIRILQAEYNLDFVTYHLAQTIASKIDSPFVRTTYPDAWVSRYLLNCYVKVDPITI Evolved (ThiS
KQGFERQLPFDWSEVEPTPEAYAMLVDAQKHGIDDNGYSIPVADKAQRRALLSLNAHIPADEWTELVRRYRNEWIEIAHL
IHRKAVYELHGENDPVPALSPREIECLHWTALGKDYKDISVILGISEHTTRDYLKTARFRLGCTTISAAASRAVQLCIIN WOI‘k)
PYRIRMTRRNW
LaSR MALVDGFLELERSSGKLEWSAILQKMASDLGFSKILFGLLPKDSQDYENAFIVGNYPAAWREHYDRAGYARVDPTVSHCT (Tamsir et al
QSVLPIFWEPSIYQTRKQHEFFEEASAAGLVYGLTMPLHGARGELGALSLSVEAENRAEANRFMESVLPTLWMLKDYALQ ’
SGAGLAFEHPVSKPVVLTSREKEVLOQWCAIGKTSWEISVICNCSEANVNFHMGNIRRKFGVTSRRVAAIMAVNLGLITL 201 1 )

LaSRAM MKNINADDTYRIINKIKAFRSNNDINQCLSDMTKMVHCEYYLLAIIYPHSMVKSDISILDNYPKKWRQYYDDANLIKYDP Evolved (ThiS
IVDYSNSNHSPINWNIFENNAVNKKSPNVIKEAKTSGLITGFSFPIHMANNGFGMLSFAYSEKDNYIDSLFLHACMNIPL
IVPSLVDNYRKINIANNKSNNDLTKREKECLAWACEGKSSWDISKILGCSERTVTFHLTNAQMKLNTTNRCQSISKAILT WOI‘k)
GAIDCPYFKN

LUXR MKNINADDTYRIINKIKACRSNNDINQCLSDMTKMVHCEYYLLAIIYPHSMVKSDISILDNYPKKWRQYYDDANLIKYDP (Moon et a/ 2012)
IVDYSNSNHSPINWNIFENNAVNKKSPNVIKEAKTSGLITGFSFPIHTANNGFGMLSFAHSEKDNYIDSLFLHACMNIPL ’
IVPSLVDNYRKINIANNKSNNDLTKREKECLAWACEGKSSWDISKILGCSERTVTFHLTNAQMKLNTTNRCQSISKAILT
GAIDCPYFKN

LUXRAM MKNINADDTYRIINKIKAFRSNNDINQCLSDMTKMVHCEYYLLAIIYPHSMVKSDISILDNYPKKWRQYYDDANLIKYDP Evolved (ThiS
IVDYSNSNHSPINWNIFENNAVNKKSPNVIKEAKTSGLITGFSFPIHMANNGFGMLSFAYSEKDNYIDSLFLHACMNIPL
IVPSLVDNYRKINIANNKSNNDLTKREKECLAWACEGKSSWDISKILGCSERTVTFHLTNAQMKLNTTNRCQSISKAILT WOI‘k)
GAIDCPYFKN

R R MIVGEDQLWGRRALEFVDSVERLEAPALISRFESLIASCGFTAYIMAGLPSRNAGLPELTLANGWPRDWEDLYVSENFSA (Schaefer et al

pa VDPVPRHGATTVHPFVWSDAPYDRDRDPAAHRVMTRAAEFGLVEGYCIPLHYDDGSAAI SMAGKDPDLSPAARGAMQLVS ’
IYAHSRLRALSRPKPIRRNRLTPRECEILQWAAQGKTAWEISVILCITERTVKFHLIEAARKLDAANRTAAVAKALTLGL 2008)
IRL
R RAMZ MIVGEDQLWGRRTLEFVDSVERLEAPALISRFESLIASCGFTAYIMAGLPSRNAGLPELTLANGWPRDWEDLYVSENFSA E I d Th
pa VDPVPRYGATTVHPFVWSDAPYDRDRDQAAHRVMTRAAEFGLVEGYCIPLHYDDGSAAISMAGEDPDLSPAARGVMQLVS volve ( 1S
IYAHSRLRVLSRPKPIRRNRLTPRECEILQWAAQGKTAWEISVILCITERTVKFHLIEAARKLDAANRTAAVAKALTLGL wo rk)
IRL
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Appendix Table S3: Sequence of plasmids used in this study

plasmid

DNA sequence *

pAJM.431

AR GGGGTCTGACGCTCAGTGGAACGAAAAATCAATCTARAGTATATATGAGTARACTTGGTCTGACAGT TACC FTAGAAAAACTCATCGAGCATCAAATGAA

ACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTGT
TCATGATGATATATTTTTATCTTGTGCAATGTACATCAGAGATTTTGAGACACAACCAATTATTGAAGGCCTCCCTAACGGGGGGCCTTTTTTTGTTTCTGGTC
TCCCGCTTAACGATCGTTGGCTGTGTTGACAATTAATCALLbbb1LbLATAALG1blbbAATTGTGAGCGCTCACAATTAGCTGTCACCGGATGTGCTTTCCGG
TCTGATGAGTCCGTGAGGACGAAACAGCCTCTACAARATAATTTTGTTTAAATAAGAGCAAGATAATAAGGAACACTTCTA

TT TATTGGAGACAAAGAAAT '"GTATTAGGTGATA TTGTATTGTCTAT
' \TT? CTCGGTACCAAATTCCAGAAAAGAGGCCTCCCGAAAGGGGGGCCTTTTTTCGTTTTGGTCCAATGG

CGGCGCGCCATCGAAlbbLbLAAAALLl11LbLbbLATGGCATGATAGCGCCCGGAAGAGAGTCAATTCAGGGTGGTGAAT G

TGT AGAGTAT T l TCTTATATGA TTT TGGTGAACCA! 5CCACGTTTCT

T GGATCCTAATTGGTAACGAATCAGACAATTGACGGCTCGAGGGAGTAGCATAGGGTTTGCAGAATCCCTGCTTCGTCC
TGACAGGCACATTATGCATCGATGATAAGCTGTCAAACATGAGCAGATCCTCTACGCCGGACGCATCGTGGCCGGCATCACCGGCGCCACAGGTGCGGTTGCTG
GCGCCTATATCGCCGACATCACCGATGGGGAAGATCGGGCTCGCCACTTCGGGCTCATGAGCAAATATTTTATCTGAGGTGCTTCCTCGCTCACTGACTCGCTG

pAIM.715 B

O
b
a
b
@
@
Q
>

C

@
Q
Q
Q
=
Q
=
Q
=
O
Q
Q
=
Q
bS]
@
3
Q
%)
Q
%)
3
(i
5
Q
E
@
3
=
5
=
5
=
=]
Q
=
o}
é
Q
3
3
Q
Q
3
Q
3
Q
=
Q
bS]
@
3
3
S
Q

ACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTG
TTCATGATGATATATTTTTATCTTGTGCAATGTACATCAGAGATTTTGAGACACAACCAATTATTGAAGGCCTCCCTAACGGGGGGCCTTTTTTTGTTTCTGGT
CTCCCGCTTAACGATCGTTGGCTGTGTTGACAATTAATCALLbbL1LbLATAALG1blbbAATTGTGAGCGCTCACAATTAGCTGTCACCGGATGTGCTTTCCG
GTCTGATGAGTCCGTGAGGACGAAACAGCCTCTACAAATAATTTTGTTTAATACTAGAGAAAGAGGGGAAATACTAG GG

TGGT AGCTGGACGGCGACGTAAACGGCCACAA! TT

,,,,, . T TTCGTGE ( : “TGTACAA
AGGGGGGCCTTTTTTCGTTTTGGTCCAATGGCGGCGCGCCATCGAATGAGGTGCTTCCTCGCTCACTGACTCGCTGCACGAGGCA

pAJM.716°8

BEFAAGGGGTCTGACGCTCAGTGGAACGAAAAATCAATCTARAGTATATATGAGTAAACT TGGTCTGACAGTTAC

C
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ACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTG
TTCATGATGATATATTTTTATCTTGTGCAATGTACATCAGAGATTTTGAGACACAACCAATTATTGAAGGCCTCCCTAACGGGGGGCCTTTTTTTGTTTCTGGT
CTCCCGCTTAACGATCGTTGGCTGAGAAACCAATTGTCCATATTGCATCAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAA
CCCCGCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAACAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTAT
TTGCACGGCGTCACACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTTTATCGCAACTCTCTACTGTTTCTCCATACCC
GAGCTGTCACCGGATGTGCTTTCCGGTCTGATGAGTCCGTGAGGACGAAACAGCCTCTACAAATAATTTTGTTTAATACTAGAGAAAGAGGGGAAATACTAG

pAJM.717 8
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ACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTG
TTCATGATGATATATTTTTATCTTGTGCAATGTACATCAGAGATTTTGAGACACAACCAATTATTGAAGGCCTCCCTAACGGGGGGCCTTTTTTTGTTTCTGGT
CTCCCGCTTAACGATCGTTGGCTGTTTTCAGCAGGACGCACTGACCTCCCTATCAGTGATAGAGATTGACATCCCTATCAGTGATAGAGATACTGAGCACAGCT
GTCACCGGATGTGcTTTccGGTCTGATGAGTCCGTGAGGACGAAACAGCCTcTACAAATAATTTTGTTTAATACTAGAGAAAGAGGGGAAATACTAG TGA
GG I'TCACCG : G CG

,,,,,, ACTACCTTAGCTACCAG' TGAGCA?
I ITCACTCT : CTCGGTACCAAATTC
CAGAAAAGAGGCCTCCCGAAAGGGGGGCCTTTTTTCGTTTTGGTCCAATGGCGGCGCGCCATCGAATGAGGTGCTTCCTCGCTCACTGACTCGCTGCACGAGGC

pAJM.944
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ACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTGT
TCATGATGATATATTTTTATCTTGTGCAATGTACATCAGAGATTTTGAGACACAACCAATTATTGAAGGCCTCCCTAACGGGGGGCCTTTTTTTGTTTCTGGTC
TCCCGCTTAACGATCGTTGGCTGCCCTTTGTGCGTCCAAACGGACGCACGGCGCTCTAAAGCGGGTCGCGATCTTTCAGATTCGCTCCTCGCGCTTTCAGTCTT
TGTTTTGGCGCATGTCGTTATCGCAAAACCGCTGCACACTTTTGCGCGACATGCTCTGATCCCCCTCATCTGGGGGGGCCTATCTGAGGGAATTTCCGATCCGG
LLLbLleAACCAl1L1bL111LLACGAACTTGAAAACGCTAGCTGTCACCGGATGTGCTTTCCGGTCTGATGAGTCCGTGAGGACGAAACAGCCTCTACAAAT
AATTTTGTTTAATACTAGAGAAAGAGGGGAAATACTAG
PCAGCGTGTCCGGCG

TA TTAGCTACCAGT! TGAGCAAAGA AACGAGAA! sCGCGATCACAT T T TGGAGTT TGA! sCCGGGAT

CTGTAC STAACTCGGTACCAAATTCCAGAAAAGAGGCCTCCCGAAAGGGGGGCCTTTTTTCGTTTTGGTCCAATGGCGGCGCGC
CATCGAATGAGGTGCTTCCTCGCTCACTGACTCGCTGCACGAGGCA

pAIM.947
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ACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTGT
TCATGATGATATATTTTTATCTTGTGCAATGTACATCAGAGATTTTGAGACACAACCAATTATTGAAGGCCTCCCTAACGGGGGGCCTTTTTTTGTTTCTGGTC
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TCCCGCTTAACGATCGTTGGCTGACCTGTCCGATCGGACAATATTACGCAAGAAAATGGTTTGTTACTTTCGAATAAAAGCTGTCACCGGATGTGCTTTCCGGT
CTGATGAGTCCGTGAGGACGAAACAGCCTCTACAAATAATTTTGTTTAATACTAGAGAAAGAGGGGAAATACTAG

TGGT ATCCTGGTCGAGCT! T TTCAGCGTGT A A ATGCCACCTA! AAGCTGA
: .
TT TGGTG T T T TT \GGACGGCAACAT TGGGGCACAA! TGGAGTACAA TA
) . )
: SACGGCCCCG cC I'T "CCG GAG ) g
TTCGTGZ ( : AGCTGTACAA CTCGGTACCAAATTCCAGAAAAGAGGCCTCCCGAAAG

GGGGGCCTTTTTTCGTTTTGGTCCAATGGCGGCGCGCCATCGAATGAGGTGCTTCCTCGCTCACTGACTCGCTGCACGAGGCA

pAJM.1246
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ACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTGT
TCATGATGATATATTTTTATCTTGTGCAATGTACATCAGAGATTTTGAGACACAACCAATTATTGAAGGCCTCCCTAACGGGGGGCCTTTTTTTGTTTCTGGTC
TCCCGCTTAACGATCGTTGGCTGACCTGTAGGATCTTACAAGTTTACGCAAGAAAATGGTTTGTTACTTTCGAATAAAAGCTGTCACCGGATGTGCTTTCCGGT
CTGATGAGTCCGTGAGGACGAAACAGCCTCTACAAATAATTTTGTTTAATACTAGAGAAAGAGGGGAAATACTAG

TGGT ATCCTGGTCGAGCTGGA! “GTGT A Al AT ACCTA

AGTTCGTGA AGCTGTACAA CTCGGTACCAAATTCCAGAAAAGAGGCCTCCCGAAAG
GGGGGCCTTTTTTCGTTTTGGTCCAATGGCGGCGCGCCATCGAATGAGGTGCTTCCTCGCTCACTGACTCGCTGCACGAGGCA

pAJM.1290

ATTATCAAARAGGATCTTCACCTAGATCCTTTTAAATTAAAAAT
GAAGTTTCGGGCACGTAAGAGGTTCCAACTTTCACCATAATGAAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCT

b
b

ACTAGCTCCGGCAAAAAAACGGGCAAGGTGTCACCA
CCCTGCCCTTTTTCTTTAAAACCGAAAAGATTACTTCGCGTTGAGATTTTGAGACACAAGGTCTCGCGCTGTACATCCTGCCCGCGTTTCTCTAGAATCGCACG
AAGACAGGTTTGTCTTTACGGCTAGCTCAGCCCTAGGTATTATGCTAGCTACTAGAGTCACACAGGAAAGTACTAG GG I

I'TCG I G C.
STGGT T TT | .

IGC TAACCTAATTGGTAACGAATCAGACAATTGACGGATCCCAATGATGTGGGGTCCGATCTAACTAAAAAGGCCGCTCTG
CGGCCTTTTTTCTTTTCACTGGACAGTATTGAATGGACTCTGATCTGCCCGAGACCGGTAACTGTCAGACCAAGGAGCACATGGAACGGGTTGGCATGGATTGT
AGGCGCCGCCCTATACCTTGTCTGCCTCCCCGCGTTGCGTCGCGGTGCATGGAGCCGGGCCACCTCGACCTGAATGGAAGCCGGCGGCACCTCGCTAACGGATT
CACCACTCCAAGAATTGGAGCCAATCAATTCTTGCGGAGAACTGTGAATGCGCAAACCAACCCTTGGCAGAACATATCCATCGCGTCCGCCATCTCCAGCAGCC
GCACGCGGCGCATCTCGGGCAGCGTTGGGTCCTGGCCACGGGTGCGCATGATCGTGCTCCTGTCGTTGAGGACCCGGCTAGGCTGGCGGGGTTGCCTTACTGGT
TAGCAGAATGAATCACCGATACGCGAGCGAACGTGAAGCGACTGCTGCTGCAAAACGTCTGCGACCTGAGCAACAACATGAATGGTCTTCGGTTTCCGTGTTTC

GCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCARAGGCGGTAATACGGTTATCCACAGAAT
GAACATGTGAGC GGCCAGC GGCCAGGAACCGT
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ACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTG
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TTCATGATGATATATTTTTATCTTGTGCAATGTACATCAGAGATTTTGAGACACAACCAATTATTGAAGGCCTCCCTAACGGGGGGCCTTTTTTTGTTTCTGGT
CTCCCGCTTAACGATCGTTGGCTGAACTAGCAAATGAGATAGATTTCGGTGAACCCGGACCCTTGCTAGGCTCGAAGAACGCCAGCTGTCACCGGATGTGCTTT
CCGGTCTGATGAGTCCGTGAGGACGAAACAGCCTCTACAAATAATTTTGTTTAATACTAGAGAAAGAGGGGAAATACTAGATGGTGAGCAA AGGAGCT

: I . I .

GARAGGGGGGGCCTTTTTTCGTTTTGGTCCAATGGCGGCGCGCCATCGAATGAGGTGCTTCCTCGCTCACTGACTCGCTGCACGAGGCA

pAMK.106

AAGATCCTTTGATCTTTTCTACGGGGTCTGACGC
TCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCT

ARAGTATATATGAGTAAACTTGGTCTGACAG

CTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATT
GTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTTGCGCCGGATGACAACAG
AGGTGTTTTGATAGAAATGTCCGGTCAAGGTTGCCGTCAATTTGAATCCTTCTTGGAATGCCGGAAGAAARACATGGTACGACTTCTTTCAAGATTGCATGCAAC

AAGTGGCGATAGATGCTTTATTGAAAACAAAGGATTTAACCTTAATCGCTATGCAGATCATTAATAACTATGTAAGGTTCGTTGATGCTGATGAAAACATCACT
AGAGAGCATTGGAAAACGAGCCTTTTTTGGTCTGATTTTATAGGCGATGTTGGGAGACTTCCTTTGTACGTCAAACCAC. GACTTCTATCAG TCAAG
ARACTGGCTTCGTAACTCTTGTGCTCCCACTATGAAAATGGTGCTTGAAGCTGATGAACATTTAGGGAAARACCGATCTGTCAGATATGATTGCAGAAGCTGAAC
TGGCTGACAAACATAAAARAATGTTAGATGTGTATATGGCTGATGTTGCTGACATGGTCGTTTARAACCAAGCTGCTAAACCTTAATAAACACAGGTGATGCGA
TTAAACGTATGTGTCAACGGTACCGGAACGAAGTGAGGATAAGGAGTTGACATATTCAGCGCTACCCAAACCCTCTTGGCATTGAACAAACAACCGTTTGTTCC
TGCCTACCGGCGAGGGAGTCCCCCGATGATTCGGGGGAATAGGGGGATAGATTAACAGCAATCCAACGAGCTACCGTTGGTGGGTTTGGGTGAAACCCAAGAAC

GTTGTTTGTCGGTGAACGCTCTCTACTAGAGTCACACTGGCTCACCTTCGGGTGGGCCTTTCTGCGTTTATAGGTCTCACTCGARAAAAARACCCCGCCCCTGA
CAGGGCGGGGTTTTTTTTTTGGATTTCCTCCGACCTAATTTAATCCATTGTTTGTAAACATTTCATATCTAATTATATAACATAGACTCCTATTCTAACTACTT
ATTTTAAAGCAGTCTGGATTGTTTGGGTAATTCATAAAAAAATAAAAGAAAGAAGGAGGAATAGCAAATATTGGTACATTATTACAGCTATTTTGTAATCACGT
ACTCTCTTTGATAAAAAATTGGAGATTCCTTTACAAATATGCTCTTACGTGCTATTATTTAAGTATCTATTTAAAAGGAGTTAATAAATATGCGGCAAGGTATT
ATTAAATAAACTGTCAATTTGATAGCGGGAACAAATAATTGGATGTCCTTTTTTAGGAGGGCTTAGTTTTTTGTACCCAGTTTAAGAATACCTTTATCATGTGA
TTCTAAAGTATCCGGAGAATATCTGTATGCTTTGTATGCCTATGGTTATGCATAARAAATCCCAGTGATAAGAGTATTTATCACTGGGATTTTTATGCCCTTTTG
GGCTTTTGAATGGAGGAARATCACATGAAAATTATTAATATTGGAGTTTTAGCTCATGTTGATGCAGGARAAACTACCTTAACAG GCTTATTATATAACAG

TGGAGCGATTACAGAATTAGGAAGCGTGGAC. GGTACAACGAGGACGGATAATACGCTTTTAGAACGTCAGAGAGGAATTACAATTCAGACAGGAATAACCT
CTTTTCAGTGGGAAAATACGAAGGTGAACATCATAGACACGCCAGGACATATGGATTTCTTAGCAGAAGTATATCGTTCATTATCAGTTTTAGATGGGGCAATT
CTACTGATTTCTGCAAAAGATGGCGTACAAGCACAAACTCGTATATTATTTCATGCACTTAGGARAATGGGGATTCCCACAATCTTTTTTATCAATAAGATTGA
CCAAAATGGAATTGATTTATCAACGGTTTATCAGGATATTAAAGAGAAACTTTCTGCCGAAATTGTAATCAAACAGAAGGTAGAACTGTATCCTAATGTGTGTG
TGACGAACTTTACCGAATCTGAACAATGGGATACGGTAATAGAGGGAAACGATGACCTTTTAGAGAAATATATGTCCGGTAAATCATTAGAAGCATTGGAACTC
GAACAAGAGGAAAGCATAAGATTTCAGAATTGTTCTCTGTTCCCTCTTTATCATGGAAGTGCAARAAGTAATATAGGGATTGATAACCTTATAGAAGTTATTAC
TAATAAATTTTATTCATCAACACATCGAGGTCCGTCTGAACTTTGCGGAAATGTTTTCAAAATTGAATATACAAAAAAAAGACAACGTCTTGCATATATACGCC
TTTATAGTGGAGTACTACATTTACGAGATTCGGTTAGAGTATCAGAAAAAGAAAAAATARAAGTTACAGAAATGTATACTTCAATAAATGGTGAATTATGTAAG
ATTGATAGAGCTTATTCTGGAGAAATTGTTATTTTGCAAAATGAGTTTTTGAAGTTAAATAGTGTTCTTGGAGATACAAAACTATTGCCACAGAGAAAAAAGAT
TGAAAATCCGCACCCTCTACTACAAACAACTGTTGAACCGAGTAAACCTGAACAGAGAGAAATGTTGCTTGATGCCCTTTTGGAAATCTCAGATAGTGATCCGC
TTCTACGATATTACGTGGATTCTACGACACATGAAATTATACTTTCTTTCTTAGGGAAAGTACARATGGAAGTGATTAGTGCACTGTTGCAAGAAAAGTATCAT
GTGGAGATAGAACTAAAAGAGCCTACAGTCATTTATATGGAGAGGCCGTTAAAAAATGCAGAATATACCATTCACATCGAAGTGCCGCCAAATCCTTTCTGGGC
TTCCATTGGTTTATCTGTATCACCGCTTCCGTTGGGAAGTGGAATGCAGTATGAGAGCTCGGTTTCTCTTGGATACTTAAATCAATCATTTCAAAATGCAGTTA
TGGAAGGGATACGCTATGGTTGTGAACAAGGATTGTATGGTTGGAATGTGACGGACTGTAAAATCTGTTTTAAGTATGGCTTATACTATAGCCCTGTTAGTACC
CCAGCAGATTTTCGGATGCTTGCTCCTATTGTATTGGAACAAGTCTTAAAAAAAGCTGGAACAGAATTGTTAGAGCCATATCTTAGTTTTAAAATTTATGCGCC
ACAGGAATATCTTTCACGAGCATACAACGATGCTCCTAAATATTGTGCGAACATCGTAGACACTCAATTG TAATGAGGTCATTCTTAGTGGAGAAATCC
CTGCTCGGTGTATTCAAGAATATCGTAGTGATTTAACTTTCTTTACAAATGGACGTAGTGTTTGTTTAACAGAGTTAAAAGGGTACCATGTTACTACCGGTGAA
CCTGTTTGCCAGCCCCGTCGTCCAAATAGTCGGATAGATAAAGTACGATATATGTTCAATAAAATAACTTAGTGTATTTTATGTTGTTATATAAATATGGTTTC
TTGTT. TAAGATG. TATTTTTTAATAAGATTTGAATTAAAGTGTCCGGCAATAGTTACCCTTATTATCAAGATAAGAAAGAAAAGGATTTTTCGCTACGC

TCAAATCCTTTAAAAAAACACAAAAGACCACATTTTTTAATGTGGTCTTTTATTCTTCAACTAAAGCACCCATTAGTTCAACAAACGAAAATTGGATAAAGTGG
GATATTTTTAAAATATATATTTATGTTACAGTAATATTGACTTTTAAAAAAGGATTGATTCTAATGAAGAAAGCAGACAAGTAAGCCTCCTAAATTCACTTTAG
ATAAAAATTTAGGAGGCATATC

TATGAGATAATGCCGACTGTACTTTTTACAGTCGGTTGTCTAATGTCACTAAC
CTGCCTTAGATAATTGGAAGAAGTACATCCGCAACTGTCCATACTCTGATGTCTAGAGGATCCCCGGGTACCGAGCTCGAATTCGCTATTTTATATCCATAGTT
GTTAATTAAATAAACTTAATTTAGTTTATTTATAGATTTCATTGGCTTCTAAATTTTTTATCTAGATAATAATTATTTTAGTTAATTTTATTCTAGATTATATA
TGATATGATCTTTCATTTCCATAAAACTAAAGTAAGTGTAAACCTATTCATTGTTTTAARAATATCTCTTGCCAGTCACGTTACGTTATTAGTTATAGTTATTA
TAACATGTATTCACGAACGAAAATCGCCATTCGCCAGGGCTGCAGGAATTCGACTCTCTAGCTTGAGGCAT CAAATAAAACGAAAGGCTCAGTCGRAAAGACTGG
GCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATCCGCCGCTCTAGCTAAGCAGAAGGCCATCCTGACGGATGGCCTTTTTGCG
TTTCTACAAACTCTTGTTAACTCTAGAGCTGCCTGCCGCGTTTCGGTGATGAAGATCTTCCCGATGATTAATTAATTCAGAACGCTCGGTTGCCGCCGGGCGTT
TTTTATGCAGCAATGGCAAGAACGTTGCTCGAGGGTAAATGTGAGCACTCACAATTCATTTTGCAAAAGTATTTAGAAAGATTACTATATCCTCARACAGGCGG
TAACCGGCCTCTTCATCGGGAATGCGCGCGACCTTCAACATCGCCGGCATGTCCCCCTGGCGGACGGGAAGTATCCAGCTCGAGGTCGGGCCGCGTTGCTGGCG
TT
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PAMK.164

AAGATCCTTTGATCTTTTCTACGGGGTCTGACGC

TCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTARAATTAAAAATGAAGT TTTAAATCAATCT

CTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATT
GTCTCATGAGCGGATACATATTTGAATGTATTTAGAAARATAAACAAATAGGGGTTCCGCGCACATTTCCCCGARAAGTGCCACCTTGCGCCGGATGACAACAG
AGGTGTTTTGATAGAAATGTCCGGTCAAGGTTGCCGTCAATTTGAATCCTTCTTGGAATGCCGGAAGAAAACATGGTACGACTTCTTTCAAGATTGCATGCAAC
AAGGCGGTTCGTTCACTCGCTTTGATTTAGCTATTGATGATAAAAAGACATACTTTTCTATACCAGAACTGTTAAAGAAAGCCC. GGGCGAATGTATTTCA
CGATTTAGAAAATCTGATTTCAATGGCTCCTTTGATCTATCTGATGGCATTACAGGCGGGACGACAATATATTTCGGTTCTAAAAAGTCAGAAGCGTACCTTTG
CTTTTATGAG. CTATGAACAAGCAGA GTATAACATTCCGTTAGAAGAACTAGGCGATTGGAATCGTTATGAATTGCGGCTTAAAAATGAACGTGCAC
AAGTGGCGATAGATGCTTTATTGAAAACAAAGGATTTAACCTTAATCGCTATGCAGATCATTAATAACTATGTAAGGTTCGTTGATGCTGATGAAAACATCACT
AGAGAGCATTGGAAAACGAGCCTTTTTTGGTCTGATTTTATAGGCGATGTTGGGAGACTTCCTTTGTACGTCAAACCACAAAARAGACTTCTATCAGAAATCAAG
AAACTGGCTTCGTAACTCTTGTGCTCCCACTATGAAAATGGTGCTTGAAGCTGATGAACATTTAGGGAAAACCGATCTGTCAGATATGATTGCAGAAGCTGAAC
TGGCTGACAAACATAAAAAAATGTTAGATGTGTATATGGCTGATGTTGCTGACATGGTCGTTTAAAACCAAGCTGCTAAACCTTAATAAACACAGGTGATGCGA
TTAAACGTATGTGTCAACGGTACCGGAACGAAGTGAGGATAAGGAGTTGACATATTCAGCGCTACCCAAACCCTCTTGGCATTGAACAAACAACCGTTTGTTCC
TGCCTACCGGCGAGGGAGTCCCCCGATGATTCGGGGGAATAGGGGGATAGATTAACAGCAATCCAACGAGCTACCGTTGGTGGGTTTGGGTGAAACCCAAGAAC
TAACTTGGAGGGATAAGACTAGTGCCTCCTCATCCTCTTCATCCTCTTCGTCTTGGTAGCTTTTTAAATATGGCGCTTCATAGAGTAATTCTGTAAAGGTCCAA
TTCTCGTTTTCATACCTCGGTATAATCTTACCTATCACCTCAAATGGTTCTCTAGAGTCGACGAATTCAACAGCTAGARAACGCATGAGARAAGCCCCCGGAAGAT
CACCTTCCGGGGGCTTTTTTATTGCGCTCCTTGGCCCTCCATCCTTAGATAGTTCAGCCAAAAARCTTAAGACCGCCGGTCTTGTCCACTACCTTGCAGTAATG
CGGTGGACAGGATCGGCGGTTTTCTTTTCTCTTCTCAATCATAGGCAATACGATCGCATGTCCTAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAAT
TATTCCACTTGTGAATTAATCACAGTAATAGGAGGGTCGAC GTGGCAAAATATAAATGTCCATTAAATGCCACCCTGTACA
GGGTGGCATACAAATGCATTCTGCGAGGTTTATTT GG TA" GC ' ' TAG

,,,,,,,, TT 5GA AAAATATTATAAAAA ATATTGTTT ' ATCGAGTTATACTGCA TTGGAAACTGT
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ATGAGATAATGCCGACTGTACTTTTT
ACAGTCGGTTGTCTAATGTCACTAACCTGCCTTAGATAATTGGAAGAAGTACATCCGCAACTGTCCATACTCTGATGTCTAGAGGATCCCCGGGTACCGAGCTC
GAATTCGCTATTTTATATCCATAGTTGTTAATTAAATAAACTTAATTTAGTTTATTTATAGATTTCATTGGCTTCTAAATTTTTTATCTAGATAATAATTATTT
TAGTTAATTTTATTCTAGATTATATATGATATGATCTTTCATTTCCATAAAACTAAAGTAAGTGTAAACCTATTCATTGTTTTAAAAATATCTCTTGCCAGTCA
CGTTACGTTATTAGTTATAGTTATTATAACATGTATTCACGAACGAAAATCGCCATTCGCCAGGGCTGCAGGAATTCGACTCTCTAGCTTGAGGCAT CARATAR
AACGARAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATCCGCCGCTCTAGCTAAGCAGAAGG
CCATCCTGACGGATGGCCTTTTTGCGTTTCTACAAACTCTTGTTAACTCTAGAGCTGCCTGCCGCGTTTCGGTGATGAAGATCTTCCCGATGATTAATTAATTC
AGAACGCTCGGTTGCCGCCGGGCGTTTTTTATGCAGCAATGGCAAGAACGTTGCTCGAGGGTAAATGTGAGCACTCACAATTCATTTTGCAARAGTATTTAGAA
AGATTACTATATCCTCAAACAGGCGGTAACCGGCCTCTTCATCGGGAATGCGCGCGACCTTCAACATCGCCGGCATGTCCCCCTGGCGGACGGGAAGTATCCAG
CTCGAGGTCGGGCCGCGTTGCTGGCGTT

pCAV.5063

CATGAGAGCTTAGTACGTTAGCCATGAGAGCTTAGTACGTTAGCCATGAGGGTTT
AGTTCGTTAAACATGAGAGCTTAGTACGTTAAACATGAGAGCTTAGTACGTGAAACATGAGAGCTTAGTACGTACTATCAACAGGTTGAACTGCTGATCTTCAG
ATCCTCTACGCCGGACGCATCGTGGCCGGATCTTCTTGTGCTTGGATTCTCACCAATAAAAAACGCCCGGCGGCAACCGAGCGTTCTGAACAAATCCAACATTT
AATAAAAAAAGGGCGGTCGCAAGATCGCCCTTTTTTACGTATGACACCTCGTCTCAACCAAAGCAATCAACCAGTGAAAAATGGCGCCCATCGGCGCCATTTTT
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GACAATTGTCTAATTAATTGCGGACCCTAGAGGTCCCCTTTTTTATTTTAAAAAT
TTTTTCACAAAACGGTTTACAAGCATAAAATCTCTGAGAAGTTCCTATTCCGAAGTTCCTATTCTCTAGAAAGTATAGGAACTTCGGATCCGAATTCGAGCTCC
GTCGACACTAGTGCGGCCGCACTCGAGGTCCTTGACGGCTAGCTCAGTCCTAGGTACAGTGCTAGCGCGAAAGCAACTAAGGAGAATCTAT

TAATTGGTAACGAATCAGACAATTGACGGCTCGAGGGAGTAGCATAGGGTTTGCAGAATCCCTGCTTCGTCCATTT
GACAGGCACATTATGCATCGATGATAAGCTGTCAAACATGAGCAGATCCTCTACGCCGGACGCATCGTGGCCGGCATCACCGGCGCCACAGGTGCGGTTGCTGG
CGCCTATATCGCCGACATCACCGATGGGGAAGATCGGGCTCGCCACTTCGGGCTCATGAGCAAATATTTTATCTGGCGGCGCGCCATCGAATGGTGAAAAACCT
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TTGGCCGATTCATTAAT AGCTGGCACGACAGGTTT ACTGGAAA AGTGAGTAATAAT
CAAGGTGGCAAAAA GAT e . S o

TACT "TGCG GGAAGAT( ‘ TCGCT GGG C ;
,,,,,, CGACAAGCTATCGAATTATTTGAT TTCTTATTCGGCCTTGAATTGATCATATGCGGATTAGAAAAACAACTTAAATGT!

\TTTCTCGCGGGTATT TA. AGT® T

TCGTTT AT TTAGT TGATGCT TGCAGCAAT TGGT TGTCGTT T TAAATACA
T T TTGTACT TTCTATA T TTTT Al TCGTGTGGTGCT ATTGCTGT
I'TCG
I'GT I'TATT
I I'TT
I'TT TATCT
TCTGGTCGT T TT TT TTTATT TGTTT TA T TCT TTGGTTTCAGCGTGAT
T I'G
5 I'C
T( TGTCGAATAT ATTAT ACCTTCCTGACACTGCTTGATAGCATTGGCGCT TACGTTCT TCTACA T TGAACATTGCGTT
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ACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTGT
TCATGATGATATATTTTTATCTTGTGCAATGTACATCAGAGATTTTGAGACACAACCAATTATTGAAGGCCTCCCTAACGGGGGGCCTTTTTTTGTTTCTGGTC
TCCCGCTTAACGATCGTTGGCTGTGTTGACAATTAATCATCGGCTCGTATAATGTGTGGAATTGTGAGCGCT LACAATTAGCTGTCACCGGAT GT GCTTTCCGG
TCTGATGAGTccGTGAGGACGAAACAGCCTCTACAAATAATTTTGTTTAATGGTTCCAAAGCCAGATACTAAGGAGGTCCCT CAGGTTCATGTTAT TCGT
TATGC ! r TCAG \GTCC .
ITTG CC GATGCAG ( ' I ; 'ATTGTTGCAGG € TGGTTC “CAC

TGCTGAGTGATGTTTTT AGCT ACT AGGT TTCGTCGTCCTGATG T TATTTTTGTTGTT TAAACGT!
i “GTGC CAG GG G ! I Ic G T I CC
I I I I
TGAT T T TATTTGTAAT TT T T TGGCGTGGTCT TTCGTCGTCATA T TTT
AAGGAGCGCTCTCCAGCCC TTT
I'TT I
T T 5 TCCATAA TATCCAGCCCAAAGA TACGATCATGATCCTGCTT T TTCGTTTTCGCGTTT
. I
SAT C( T
5 T TT T TCGT TCCCCTATAM ( TCT T

I'TGC
TGAAGT T TTTGTGGTT AGCAA TCCACGATTA! AGGAT A
TTTT TCGATGCCATCCCCAAATCCCCCAGCGGCAAGA T ‘CTCGG
TACCAAATTCCAGAAAAGAGGCCTCCCGAAAGGGGGGCCTTTTTTCGTTTTGGTCCAATGuLuuLuLuLLATCGAAx L-,L-,u.-,LAAAAL,L,x T 1L(:LbbJ.ATGGCAT
GATAGCGCCCGGAAGAGAGTCAATTCAGGGTGGTGAAT G IACG “GTTTCCCGC

Al AARAAGTGGAA ATGGTGGAGCTGAATTACATTCCCAA TGGCACAA “AACT
IGATTGGCGTTGC GTCTG( ' “GTCGC "TGTCGCGGCG CGATCAAC

( ! I'TGC CC
,,,,,,,,, \CAGGTTTCCCGA \GTGATAAGGATCCTAATTGGTAACGAA
TCAGACAATTGACGGCTCGAGGGAGTAGCATAGGGTTTGCAGAATCCCTGCTTCGTCCATTTGACAGGCACATTATGCATCGATGATAAGCTGTCAAACATGAG
CAGATCCTCTACGCCGGACGCATCGTGGCCGGCATCACCGGCGCCACAGGTGCGGTTGCTGGCGCCTATATCGCCGACATCACCGATGGGGAAGATCGGGCTCG
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CCACTTCGGGCTCATGAGCAAATATTTTATCTGAGGTGCTTCCTCGCTCACTGACTCGCTGCACGAGGCA

pJSBS.RPU B

BEFAAGGGGTCTGACGCTCAGTGGAACGAAAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCTTAGAAAAACTCATCGAGCATCARATGA

CACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTG

TTCATGATGATATATTTTTATCTTGTGCAATGTACATCAGAGATTTTGAGACACAACCAATTATTGAAGGCCTCCCTAACGGGGGGCCTTTTTTTGTTTCTGGT

CTCCCGCTTGATAAGTCCCTAACTTTTACAGCTAGCTCAGTCCTAGGTATTATGCTAGCCTGAAGCTGTCACCGGATGTGCTTTCCGGTCTGATGAGTCCGTGA

GGACGAAACAGCCTCTACAAATAATTTTGTTTAATACTAGAGAAAGAGGGGAAATACTAG GTGAGCAA AGGAGCTGTTCA TGGT AT
' TGA TGAAGTTCATCT

,,,,,,, CTCGGTACCAAATTCCAGAAAAGAGGCCTCCCGAAAGGGGGGCCTTTTTTCG
TTTTGGTCCGATCCTCTACGCCGGACGCATCGTGGCCGGCATCACCGGCGCCACAGGTGCGGTTGCTGGCGCCTATATCGCCGACATCACCGATGGGGAAGATC
GGGCTCGCCACTTCGGGCTCATGAGCAAATATTTTATCTGAGGTGCTTCCTCGCTCACTGACTCGCTGCACGAGGCA

pJYP.053 €

ACGTTARACTTGAGAGCTTAGTACGTGAAACATGAGAGCTTAGTACGTACTATCAACAGGTTGAACTGCC .. . ... . .. .. AGCTTATCGGC

CATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGC
TGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGA
TTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTA
CACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGAATTCGGCTTGCGGCCGCT
TCTAGAGGGCGCGCCTTTACAGCTAGCTCAGTCCTAGGTATTATGCTAGCCAGTTAGCTGTCACCGGATGTGCTTTCCGGTCTGATGAGTCCGTGAGGACGARA
CAGCCTCTACAAATAATTTTGTTTAATCACACAGGAAAGTACTAGATGCCGATTGCACCGGAATTTCTGAGCCTGGCATATCCGGGTCAAGAATTTCCGGCATA
TCTGTATGGTCGTGCAAGCCGTGATCCGAAACGTAAAGGTCGTAGCGTTCAGAGCCAGCTGGATGAAGGTCGTGCCACCTGTCTGGATGCAGGTTGGCCGATTG
CCGGTGAATTTAAAGATGTTGATCGTAGCGCAAGCGCATATGCACGTCGTACCCGTGATGAATTTGAAGAARATGATTGCAGGTATTCAGGCAGGCGAATGTCGT
ATTCTGGTTGCATTTGAAGCAAGCCGTTATTATCGTGATCTGGAAGCATATGTTCGTCTGCGTCGTGTTTGTCGTGAAGCCGGTGTTCTGCTGTGTTATAATGG
TCAGGTTTATGATCTGAGCAAAAGCGCAGATCGTAAAGCAACCGCACAGGATGCAGTTAATGCCGAAGGTGAAGCAGATGATATTCGTGAACGTAATCTGCGTA
CCACCCGTCTGAATGCAAAACGTGGTGGTGCACATGGTCCGGTTCCGGATGGTTATAAACGTCGTTATGATCCGGATAGCGGTGATCTGGTTGATCAGATTCCG
CATCCTGATCGTGCAGGTCTGATTACCGAAATTTTTCGTCGTGCAGCAGCAGCCGAACCGCTGGCAGCAATTTGCCGTGATCTGAATGAACGTGGTGAAACCAC
CCATCGTGGTAAAGCATGGCAGCGTCATCATCTGCATGCAATTCTGCGTAATCCTGCATATATTGGTCATCGTCGTCATCTGGGTGTTGATACCGGTAAAGGTA
TGTGGGCACCGATTTGTGATGATGAAGATTTTGCAGAAACCTTTCAGGCCGTTCAAGAAATTCTGAGTCTGCCTGGTCGTCAGCTGAGTCCGGGTCCGGAAGCA
CAGCATCTGCAGACCGGTATTGCACTGTGTGGTGAACATCCTGATGAACCGCCTCTGCGTAGCGTTACCGTTCGTGGTCGTACCAATTATAACTGTAGCACCCG
TTATGATGTTGCCATGCGTGAAGATCGTATGGATGCATTTGTTGAAGAAAGCGTGATTACCTGGCTGGCAAGTGATGAAGCAGTTGCAGCCTTTGAAGATAACA
CCGATGATGAACGTACCCGTAAAGCACGTATTCGTCTGAAAGTTCTGGAAGAACAGCTGGAAGCAGCACAGAAACAGGCACGTACCCTGCGTCCGGATGGCATG
GGTATGCTGCTGAGCATTGATAGCCTGGCAGGTCTGGAAGCCGAACTGACACCGCAGATTGATARAGCCCGTCAAGAAAGCCGTAGCCTGCATGTTCCGGCACT
GCTGCGTGATCTGCTGGGTAAACCGCGTGCAGATGTGGATCGTGCATGGAATGAAGCACTGACCCTGCCGCAGCGTCGCATGATTCTGCGCATGGTTGTTACCA
TTCGTCTGTTTAAAGCAGGTAGCCGTGGTGTTCGTGCAATTGAACCGGGTCGTATTACCCTGAGCTATGTTGGCGAACCGGGTTTTAAACCGGTTGGTGGTAAT
CGTGCAAAACAGTAATCACACAGGAAAGTACTAGATGCCTGGTATGACCACCGARACCGGTCCGGATCCTGCAGGTCTGATTGACCTGTTTTGTCGTAAAAGCA
AAGCAGTTAAAAGCCGTGCAAATGGTGCAGGTCAGCGTCGTAAACAAGAAATTAGCATTGCAGCACAAGAAACCCTGGGTCGTAAAGTTGCAGCACTGCTGGGT
ATGCAGGTTCGTCATGTTTGGAAAGAAGTTGGTAGCGCAAGCCGTTTTCGTAAAGGTAAAGCACGTGATGATCAGAGCAAAGCACTGAAAGCCCTGGAAAGCGG
TGAAGTTGGTGCACTGTGGTGTTATCGTCTGGATCGTTGGGATCGTGGTGGTGCCGGTGCAATTCTGAAAATTATCGAACCGGAAGATGGTATGCCTCGTCGTC
TGCTGTTTGGTTGGGATGAAGATACCGGTCGTCCGGTTCTGGATAGCACCAATAAACGTGATCGCGGTGAACTGATTCGTCGTGCAGAAGAAGCACGCGAAGAA
GCAGAAAAACTGAGCGAACGTGTTCGTGATACCAAAGCACATCAGCGTGAAAATGGTGAATGGGTTAATGCCCGTGCACCGTATGGTCTGCGTGTTGTTCTGGT
TACCGTTAGTGATGAAGAGGGTGATGAATATGATGAACGTAAACTGGCAGCAGATGATGAAGATGCGGGTGGTCCTGATGGTCTGACCAAAGCAGAAGCAGCCC
GTCTGGTTTTTACCCTGCCGGTTACCGATCGTCTGAGCTATGCAGGCACCGCACATGCAATGAATACCCGTGARATTCCGAGCCCGACCGGTGGTCCGTGGATT
GCAGTTACCGTGCGTGATATGATTCAGAATCCGGCATATGCGGGTTGGCAGACCACAGGTCGTCAGGATGGTARACAGCGTCGTCTGACCTTTTATAACGGTGA
AGGTAAACGTGTTAGCGTTATGCATGGTCCTCCGCTGGTGACCGATGAAGAACAAGAAGCCGCARAAGCAGCCGTTAAAGGTGAAGATGGTGTTGGTGTTCCGC
TGGATGGTAGCGATCATGATACCCGTCGCAAACATCTGCTGAGCGGTCGTATGCGTTGTCCGGGTTGTGGTGGTAGCTGTAGCTATAGCGGTAATGGTTATCGT
TGTTGGCGTAGCAGTGTGAAAGGTGGTTGTCCGGCACCGACCTATGTTGCACGTAAAAGCGTTGAAGAATATGTTGCATTTCGTTGGGCAGCAAAATTAGCAGC
AAGCGAACCGGATGATCCGTTTGTTATTGCAGTTGCAGATCGCTGGGCAGCACTGACCCATCCGCAGGCAAGCGAAGATGAAAAGTATGCAAAAGCCGCAGTTC
GTGAAGCCGAAAAAAATCTGGGTCGCCTGCTGCGTGATCGTCAGAATGGTGTTTATGATGGTCCGGCAGAACAGTTTTTTGCCCCTGCATATCAAGAAGCACTG
AGCACCCTGCAGGCAGCCAAAGATGCAGTTAGCGAAAGCAGCGCAAGCGCAGCAGTTGATGTTAGCTGGATTGTTGATAGCAGCGATTATGAAGAACTGTGGCT
GCGTGCAACCCCGACCATGCGTAATGCAATTATTGATACCTGCATCGATGAAATTTGGGTTGCARAAGGCCAGCGTGGTCGTCCGTTTGATGGTGATGAACGCG
TTAAAATCAAATGGGCAGCCCGTACCTAATCACACAGGAAAGTACTAGATGAAAGTGGCCATTTATGTTCGTGTTAGCACCGATGAACAGGCCAAAGAAGGTTT
TAGCATTCCGGCACAGCGTGAACGTCTGCGTGCATTTTGTGCAAGCCAGGGTTGGGAAATTGTGCAAGAATATATTGAAGAAGGTTGGAGCGCAARAGATCTGG
ATCGTCCGCAGATGCAGCGTCTGCTGAAAGATATCAAAAAAGGCAACATTGATATTGTGCTGGTGTATCGTCTGGATCGCCTGACCCGTAGCGTTCTGGATCTG
TATCTGCTGCTGCAGACCTTTGAAAAATACAATGTGGCATTTCGTAGCGCCACCGAAGTTTATGATACCAGCACCGCAATGGGTCGTCTGTTTATTACCCTGGT
TGCAGCACTGGCACAGTGGGAACGTGAARATCTGGCAGAACGTGTTAAATTTGGTATCGAGCAGATGATCGATGAAGGTAAAAAACCGGGTGGTCATAGCCCGT
ATGGTTACAAATTTGATAAAGACTTCAATTGCACCATTATTGAGGAAGAAGCAGACGTTGTTCGTATGATCTATCGCATGTATTGTGATGGTTATGGCTATCGT
AGCATTGCAGATCGTCTGAATGAACTGATGGTTAAACCGCGTATTGCCAAAGAATGGAATCATAATAGCGTGCGTGATATCCTGACCAACGATATCTATATTGG
CACCTATCGTTGGGGTGATAAAGTTGTTCCGAATAATCATCCGCCTATTATTAGCGAAACCCTGTTC. GCCCAG G. G CGTGGCGTTG
ATCGTAAACGCGTTGGTAAATTTCTGTTTACCGGTCTGCTGCAGTGTGGTAATTGTGGTGGCCATAAAATGCAGGGCCATTTTGATAAACGTGAGCAGAAAACC
TATTACCGTTGTACCAAATGTCACCGCATTACCAACGAAAAAAACATTCTGGAACCGCTGCTGGATGAAATTCAGCTGCTGATTACCAGCAAAGAATACTTTAT
GAGCAAATTCAGCGACCGCTATGATCAGCAAGAGGTTGTTGATGTTAGCGCACTGACAAAAGAACTGG TCAAACGCCAG GAG TGGTACGATC
TGTATATGGATGATCGTAACCCGATTCCGAAAGAAGAACTGTTTGCCAAAATTAACGAACTGAACAAAARAAGAAGAAGAAATCTATAGCAAGCTGAGCGAAGTG
GAAGAAGATAAAGAACCGGTTGAAGAGAAATATAACCGCCTGAGCAAAATGATCGATTTTAAACAGCAGTTTGAGCAGGCCAACGACTTTACCAAAAAAGAGCT
GCTGTTCAGCATCTTCGAAAAGATTGTGATTTATCGCGAGAAAGGCAAGCTGAAARAAAATCACCCTGGATTACACCCTGAAATAATCCGGCAATTAAAAAAGCG
GCTAACCACGCCGCTTTTTTTACGTCTGCACTCGGTACCAAATTCCAGAAAAGAGGCCTCCCGARAGGGGGGCCTTTTTTCGTTTTGGTCCGTGGTTAGGCTAG
CTACATTTAATGACAATGTGCAGGTTGTACATATTGGTCATTTATTCCGTAACTCGGGTCATAAGGAGTGGCGTATTTTTGTTTGGTTTAATCCAATGCAAGAA
CGGAAATGGACTCGATTTACTCATTTGCCTTTATTAAGTCGAGCTAAGGTGGTTAACAGTACAACAAAGCAAATAAATAAGGCGGATCGTGTGATTGAGTTTGA
AGCATCGGATCTTCAACGAGCCAAAATAATCGGGGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGG
GAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTT
GCGCAGCCTGAATGGCGAATGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTG
ATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTC
TCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAAT
AATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGAC
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TGTCAGACCAAGTTTACTCATATATACTTT
AGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAARATCCCTTAACGTGAGTTTTCGTTCCACTGA
GCGTCAGACCCCGTAGAARAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACARAARAAACCACCGCTACCAGCGGTGGT
TTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCC
ACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAG

A Annotations: Promoters; Ribozymes; CDS; Terminators; RBSs; _; _

BReported in (Meyer et al., 2019); “Reported in (Park et al, 2020)
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