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Supplementary Figure 1: Controlled degradation of TetR and PhIF. (A) The circuit schematic and

response function for the TEV-mediated controlled degradation of TetR are shown. Cells containing ptevF-
TetR (deep blue line, triangles) or ptevY-TetR (light blue line, squares) and pTac-TEV were grown at
different concentrations of IPTG for 6 hours and the resulting GFP fluorescence tracked by flow cytometry.
(B) The circuit schematic and response function for the activation by anhydrotetracycline (aTc) is shown in
cells containing ptevF-TetR without protease. (B) The circuit schematic and response function for the TEV-
mediated controlled degradation of PhlF is shown. Cells containing ptevF-PhIF and pTac-TEV were grown at
different concentrations of IPTG for 6 hours and the resulting RFP fluorescence tracked by flow cytometry.

In all panels, error bars represent the standard deviation of three experiments performed in different days.
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Supplementary Figure 2: Time course analysis of degron-activated circuits. (A) Cells containing

ptevF-TetR (deep blue, triangles) or ptevY-TetR (light blue, squares) in the presence of pTac-TEV were
induced with 2 mM IPTG and their fluorescence tracked by flow cytometry every hour. (B) Cells containing
ptevF-TetR only were treated with 100 ng/mL anhydrotetracycline (aTc) and their fluorescence tracked by
flow cytometry every hour. (C). Cells containing ptevF-PhlF and pTac-TEV were induced with 2 mM IPTG
and their fluorescence tracked by flow cytometry every hour. In all panels, error bars represent the

standard deviation of three experiments performed in different days.
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Supplementary Figure 3: Controlled release of PhIF and TetR compared to P;,. induction. (A) A

schematic of controlled release of PhIF mediated by SUMMYV is shown. (B) A schematic of a
Piac inducible PhIF circuit is shown. (C) The response function for the SUMMVp-mediated controlled
release of PhIF (solid line, squares) as compared to PhIF expressed from a P promoter (dashed line,
circles) (1). Cells containing pTig-PhIF and pTac-Su or P-PhlF were grown at different concentrations
of IPTG for 6 hours and the resulting RFP fluorescence tracked by flow cytometry. (D) A schematic of
controlled release of TetR mediated by TEV is shown. (E) A schematic of a Py, inducible TetR
circuit is shown. (F) The response function for the TEVp-mediated controlled release of TetR (solid

line, squares) as compared to TetR expressed from a Py promoter (dashed line, circles) (1). Cells
containing pNus-TetR and pTac-TEV or P,-TetR were grown at different concentrations of IPTG for 6
hours and the resulting GFP fluorescence tracked by flow cytometry. Error bars represent the standard

deviation of three experiments performed in different days.
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Supplementary Figure 4 Effect of the P1' position on the cleavage efficiency. (A) IPTG titration of cells

containing NusA-tevX-TetR, where X corresponds to a different residue at the tev-P1' position, in the presence of
pTac-TEV. The transfer function of pTac-TetR is shown for comparison (dashed black line). (B) Time course
analysis of the cells shown in (A). (C), (D), (E) IPTG titration of cells containing TF-summvX-PhIF, where X
corresponds to a different residue at the summv-P1' position, in the presence of pTac-Su. Residues were
classified as 'optimal' (C), 'medium' (D) and 'non-cutters' (E). The transfer function of pTac-PhlF is shown for
comparison (dashed black line). (F) Time course analysis of a subset of P1' variants shown in (C) and (D). Error

bars represent the standard deviation of three experiments performed on different days.
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Supplementary Figure 5: Increase of dynamic range by decoupled expression of SUMMYV from main

circuit. (A) A schematic of degradation rescue with expression of the SUMMV protease under the control of Pgap
(independent of the main circuit) implemented into the original IPTG-inducible or; polymerase system. Red
squares, C-terminal degradation tag. o-- symbol, Bydv) ribozyme (SUMMYV) and RiboJ ribozyme (T3) (2, 3). (B)
Response functions of the circuit shown in (A). Cells carrying pCore, pTac-T3, pT3-GFP-LVA and pBAD-Su were
grown at different concentrations of IPTG and arabinose for 8 hours and the fluorescence tracked by flow
cytometry. Solid grey line, triangles, original split-polymerase system without SUMMV protease and untagged
GFP. Dashed grey line, circles, split-polymerase system with degron-tagged GFP output induced with IPTG only.
Orange line, the circuit shown in (A) induced with both IPTG and arabinose. Error bars correspond to the

standard deviation of three experiments performed on different days.



G7 L3S2P21 B0034 T G7 L3S3P22 B0034 T1

P P

J23115 J23116

ptevF-TetR ptevF-PhIF

B0034 L3S2P21 B0034 T B0034 L3S3P22 B0034 T1

P P

p15a
T ()
-/
pNus-TetR

L3S2P55  L3S2P11 L3S2P55

pTac-TEV pTac-Su

Supplementary Figure 6 Plasmid maps used in controlled degradation and release

experiments. Top row, the plasmids for controlled degradation are shown. Middle row, the plasmids
for controlled repressor release are shown. Nus, NusA protein (4); Tig, trigger factor protein (4); su,
SuMMVp site. Bottom row, the plasmids used to control the expression of TEVp and SUMMVp are
shown. Laclwaor, a variant of Lacl with lower leakage (5). F, degron FLFVQ (6); te, TEVp cleavage site;
su, SUMMVp cleavage site. In all figures, promoters are depicted by arrows; RBS are shown as solid

semicircles; terminators are represented by T symbols.
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Supplementary Figure 7 Plasmid maps used in the Potyvirus orthogonality experiments. Top

row, the plasmids encoding constitutively expressed, codon-optimized proteases. Bottom row, the
cognate reporter plasmids for each protease. Y, degron YLFVQ (6); te, TEVp cleavage site; tv, TVMVp
cleavage site; su, SUMMVp cleavage site. In all figures, promoters are depicted by arrows; RBS are

shown as solid semicircles; terminators are represented by T symbols.
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Supplementary Figure 8 Plasmid maps used in the polyrepressor experiments. Top row, the

plasmid for double degradation of TetR and PhIF; second row, the plasmid for double release of TetR
and PhIF; third row, the plasmid for degradation of TetR and release of PhIF; bottom row, the plasmid
expressing TEVp and SUMMVp as a polyprotein is shown. te, TEVp cleavage site; tv, TVMVp cleavage
site; su, SUMMVp cleavage site; F, FLFVQ-degron (6); Nus, NusA protein (4); Tig, trigger factor protein
(4). Promoters are depicted by arrows; RBS are shown as solid semicircles; terminators are

represented by T symbols.
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Supplementary Figure 9 Plasmid maps used in the degradation rescue experiments. Top row,

the plasmids for the expression of the basic split polymerase components are shown (7). Middle row,
left, the plasmid containing the controller protease (SUMMVp) and the sigma T3 fragment is shown.
su, SUMMVp cleavage site. Right, reporter plasmid. L, ssrA C-terminal tag LVA (8). Bottom row, the
plasmid containing the protease SUMMYV decoupled from the main circuit under the control pf Pgap is
shown. Promoters are depicted by arrows; RBS are shown as solid semicircles; terminators are

represented by T symbols; the —o symbol shows the BydvJ or RiboJ ribozymes (2, 3). Genetic parts
follow SBOLv format (23).



Table S1. Genetic parts used in this study

Part name Type DNA sequence Ref.
P23100 Promoter ttgacggctagctcagtcctaggtacagtgctage (10)
Pj23115 Promoter tttatagctagctcagcccttggtacaatgetage (10)
P23116 Promoter ttgacagctagctcagtcctagggactatgctage (10)
P23105 Promoter tttacggctagctcagtcctaggtactatgetage (10)
Pretr Promoter ;zCCtatcagtgatagagattgacatccctatcagtgatagatataatgagc 1)
Ponie Promoter tctgattcgttaccaattgacatgatacgaaacgtaccgtatcgttaaggt (1)
Prac promoter zgttgacaattaatcatcggctcgtataatgtgtggaattgtgagcgctcac (1)
gaaaccaattgtccatattgcatcagacattgccgtcactgegtcttttact (1 1 )
ggctcttctcgctaaccaaaccggtaaccccgecttattaaaagcattetgta
Pgap Promoter acaaagcgggaccaaagccatgacaaaaacgcgtaacaaaagtgtctataat
cacggcagaaaagtccacattgattatttgcacggcgtcacactttgctatg
ccatagcatttttatccataagattagcggatcctacctg
Prs Promoter taataaccctcactatagggaga (7)
B0034 RBS aaagaggagaaa (12)
B0032 RBS tcacacaggaaag (12)
G7 RBS tttaaagaggagcaaggtacca this study
A7 RBS tttaaagaggagaaagctacca this study
F12 RBS ctaaagactagcctttcaatcaggaattcccagg this study
D1 RBS ctaaagactaccctttcaatcagggattcccagg this study
RBS19 RBS tactagagtcatttatgaaagtactag (7)
R26790 RBS tgtcaatttccgcgatagaggaggtaaag (7)
ggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttecgttttat (1 2)
T1 Terminator ctgttgtttgtcggtgaacgectctectgagtaggacaaatccgecgecctag
a
T7 Terminator tagcataaccccttggggcctctaaacgggtcettgaggggttttttg (7)
L3S2P21 Terminator Etiigtaccaaattccagaaaagaggcctcccgaaaggggggccttttttcg (1 3)
ggtcc
L3S3P22 Terminator ccaattattgaaggccgctaacgcggectttttttgtttetggtectece (13)
L3S3P21 Terminator zcaattattgaaggcctccctaacggggggcctttttttgtttctggtctcc (1 3)
L3S1P13 Terminator gacgaacaataaggcctccctaacggggggecttttttattgataacaaaa (13)
L3S3P11 Terminator ccaattattgaacacccttcggggtgtttttttgtttetggtetece (13)
L3S2P11 Terminator ;;i:(g:gtaccaaattccagaaaagagacgctttcgagcgtcttttttcgtttt (1 3)
L3S2P55 Terminator ;;z(g:gtaccaaagacgaacaataagacgctgaaaagcgtcttttttcgtttt (1 3)
Bydvd Insulator ggtgtctcaaggtgcgtaccttgactgatgagtccgaaaggacgaaacace 3)
RiboJ Insulator ctgtcaccggatgtgctttccggtetgatgagtccgtgaggacgaaacag (2)
YFLVQ N-degron tatctgtttgtgcag (6)
FLFVQ N-degron ttcttattcgtgcaa (6)
LVA C-degron gcagcgaacgacgaaaactatgccctggtagec (8)
TEV ENLYFQ Protease site gaaaacctgtattttcag (14)
TVMV ETVRFQ Protease site gaaaccgtgcgcetttcag (15)
SuMMV EEIHLQ Protease site gaagaaattcatctgcag (16)
ggagaaagcttgtttaaggggccgcgtgattacaacccgatctcgagcacca
tttgtcatttgacgaatgaatctgatgggcacacaacatcgttgtatggtat
tggatttggtccgttcatcattacaaataagcacttgtttcgtcgcaataat
ggaacactgttggtccaatcactgcatggtgtattcaaggtcaagaacacca
cgactttgcaacaacacctcattgatgggcgcgacatgatcattattcgecat
gcctaaggatttcccaccatttcctcaaaagctgaaatttecgtgagecacaa
I cgtgaagagcgcatttgtcttgtgacaaccaacttccaaactaagagcatgt
ev gene ctagcatggtgtcagacactagttgcacattcccttcatctgatggcatett this study1,
ctggaagcattggattcaaaccaaggatgggcagtgtggcagtccattagta (1 7)
tcaactcgcgatgggttcattgttggtatccactcagcatcgaatttcacca
acacaaacaattatttcacaagcgtgccgaaaaacttcatggaattgttgac
aaatcaggaggcgcagcagtgggttagtggttggecgtttaaatgctgactca
gtattgtgggggggccataaagttttcatggtgaaacctgaagagcctttte
agccagttaaggaagcgactcaactcatgaat
tctaaagctttgctgaagggcgtgecgecgattttaateccgatectetgettgeg
tatgcctgctggaaaactcctecggatggtcatagtgaacgtectgtttggeat
tggttttggcccgtatatcattgeccaaccagcatctgtttecgtecgtaacaat
ggcgaactgaccatcaaaaccatgcatggtgaattcaaagtcaaaaactcta
cccagctgcagatgaaaccggttgaaggccgtgacattatcgttatcaaaat this study1,
ggctaaagacttcccgeccgttceccgcagaaactgaaattcecgtcagecgace (1 5)
tvmv gene atcaaagatcgtgtgtgcatggtgtccaccaactttcagcagaaaagcgtct
cgagcctggtgtctgaatcctctcacattgtgcataaagaagacacttecttt
ctggcagcactggatcaccactaaagatggccagtgtggcagcccactggtt
tccatcattgatggcaacattctgggcatccacagecctgactcataccacca
acggtagcaactacttcgtggaatttccggaaaaattcgtggcgacttatet
ggatgccgcggatggttggtgcaaaaactggaaattcaacgcggataaaatce
agctggggttcctttaccctggttgaa
summyv gene ggtgtgtctctgagtcgtggtgtgcgtgactataacgcaattagtagcatgg




tttgtcgcgtgaccaacgattccggttctagectctaccaccatgtacggtat
tggttacggctgttatatcatcaccaacaaacacttgttccgtgaaaataac
ggccgtctgecttatcacttectcaccacggcgaatacatttgcaaaaattcecceg
cgtctcttaaactgtctctggtteccgggtecgegatatgectgetgatecegtet
tccgaaagattgcccaccgttecccgagcaaactcaagttccgecgaaccgacg
agcgaagaaaaagcggtgcttgttgttaccaactttcaggaaaaacacctgt
cttctatggtttcggaaagcagctgecgttgtacagecgtgaagactctecgat
ttggcgtcattggatctccaccaaagatggtcattgtggecgecccgatcgta
tctattcgtgacggttacatcattggttctcactgecggtgagaacccgatga
ctagcaacttcttcaccagcatccctaaagatttccagaacctgectgaatgg
taaagaagcgaacgagtgggtttccggttggaagtacaacatcgacgcggta
tgttggggtggcctgagegttgttaacgacgcgeccgagecgaaccattcatca
ccgcaaaagttgtgagcgccctggacaccgagggtatcaaagtccag

this study’,
(16)

SfGFP

gene

atgagcaaaggagaagaacttttcactggagttgtcccaattcttgttgaat
tagatggtgatgttaatgggcacaaattttctgtccgtggagagggtgaagg
tgatgctacaaacggaaaactcacccttaaatttatttgcactactggaaaa
ctacctgttccgtggeccaacacttgtcactactctgacctatggtgttcaat
gcttttceccgttatccggatcacatgaaacggcatgactttttcaagagtge
catgcccgaaggttatgtacaggaacgcactatatctttcaaagatgacggg
acctacaagacgcgtgctgaagtcaagtttgaaggtgatacccttgttaatce
gtatcgagttaaagggtattgattttaaagaagatggaaacattcttggaca
caaactcgagtacaactttaactcacacaatgtatacatcacggcagacaaa
caaaagaatggaatcaaagctaacttcaaaattcgccacaacgttgaagatg
gttccgttcaactagcagaccattatcaacaaaatactccaattggcgatgg
ccctgtecttttaccagacaaccattacctgtcgacacaatctgteccttteg
aaagatcccaacgaaaagcgtgaccacatggtccttcttgagtttgtaactg
ctgctgggattacacatggcatggatgagctctacaaataa

(18)

mRFP1

gene

atggcttcctccgaagacgttatcaaagagttcatgegtttcaaagttecgta
tggaaggttccgttaacggtcacgagttcgaaatcgaaggtgaaggtgaagg
tcgtccgtacgaaggtacccagaccgctaaactgaaagttaccaaaggtggt
ccgctgecgttegettgggacatectgtecccecgecagtteccagtacggtteca
aagcttacgttaaacacccggctgacatcccggactacctgaaactgtectt
cccggaaggtttcaaatgggaacgtgttatgaacttcgaagacggtggtgtt
gttaccgttacccaggactcctcecctgcaagacggtgagttcatctacaaag
ttaaactgcgtggtaccaacttcccgteccgacggteccggttatgcagaaaaa
aaccatgggttgggaagcttccaccgaacgtatgtacccggaagacggtget
ctgaaaggtgaaatcaaaatgcgtctgaaactgaaagacggtggtcactacg
acgctgaagttaaaaccacctacatggctaaaaaaccggttcagctgeccggg
tgcttacaaaaccgacatcaaactggacatcacctcccacaacgaagactac
accatcgttgaacagtacgaacgtgctgaaggtcgtcactccaccggtgett
aataa

(19)

tetR

gene

atcgaagaaggtaaactggtaagcggtgaaaacctgtattttcagtatctgt
ttgtgcaggaactggtggcgagcgcgaaatccagattagataaaagtaaagt
gattaacagcgcattagagctgcttaatgaggtcggaatcgaaggtttaaca
acccgtaaactcgcccagaagctaggtgtagagcagectacattgtattgge
atgtaaaaaataagcgggctttgctcgacgccttagccattgagatgttaga
taggcaccatactcacttttgccctttagaaggggaaagctggcaagatttt
ttacgtaataacgctaaaagttttagatgtgctttactaagtcatcgcgatg
gagcaaaagtacatttaggtacacggcctacagaaaaacagtatgaaactct
cgaaaatcaattagcctttttatgccaacaaggtttttcactagagaatgca
ttatatgcactcagcgctgtggggcattttactttaggttgegtattggaag
atcaagagcatcaagtcgctaaagaagaaagggaaacacctactactgatag
tatgccgccattattacgacaagctatcgaattatttgatcaccaaggtgceca
gagccagccttcttattcggecttgaattgatcatatgecggattagaaaaac
aacttaaatgtgaaagtgggtcc

M

phiF

gene

gcacgtaccccgagccgtagcagcattggtagectgegtagteccgecatacce
ataaagcaattctgaccagcaccattgaaatcctgaaagaatgtggttatag
cggtctgagcattgaaagcgttgcacgtcgtgeccggtgcaagcaaaccgace
atttatcgttggtggaccaataaagcagcactgattgccgaagtgtatgaaa
atgaaagcgaacaggtgcgtaaatttccggatctgggtagectttaaageccga
tctggattttectgectgegtaatctgtggaaagtttggegtgaaaccatttgt
ggtgaagcatttcgttgtgttattgcagaagcacagctggaccctgcaacce
tgacccagctgaaagatcagtttatggaacgtcgtcgtgagatgccgaaaaa
actggttgaaaatgccattagcaatggtgaactgccgaaagataccaatcgt
gaactgctgctggatatgatttttggtttttgttggtatcgectgetgaccg
aacagctgaccgttgaacaggatattgaagaatttaccttcctgctgattaa
tggtgtttgtccgggtacacagegt

M

malE

gene

atcgaagaaggtaaactggtaatctggattaacggcgataaaggctataacg
gtctcgctgaagtcggtaagaaattcgagaaagataccggaattaaagtcac
cgttgagcatccggataaactggaagagaaattcccacaggttgcggcaact
ggcgatggccctgacattatcttectgggcacacgaccgetttggtggectacg
ctcaatctggcctgttggctgaaatcaccccggacaaagecgttccaggacaa
gctgtatccgtttacctgggatgecgtacgttacaacggcaagectgattget
tacccgatcgctgttgaagecgttatcgectgatttataacaaagatctgetge
cgaacccgccaaaaacctgggaagagatcccggecgectggataaagaactgaa
agcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacce
tggccgctgattgctgetgacgggggttatgegttcaagtatgaaaacggcea
agtacgacattaaagacgtgggcgtggataacgctggcgcgaaagcgggtet
gaccttcctggttgacctgattaaaaacaaacacatgaatgcagacaccgat
tactccatcgcagaagctgecctttaataaaggcgaaacagcgatgaccatca
acggcccgtgggcatggtccaacatcgacaccagcaaagtgaattatggtgt
aacggtactgccgaccttcaagggtcaaccatccaaaccgttecgttggegtg
ctgagcgcaggtattaacgccgccagtccgaacaaagagctggcgaaagagt
tcctcgaaaactatctgctgactgatgaaggtctggaagecggttaataaaga
caaaccgctgggtgccgtagecgectgaagtcttacgaggaagagttggcgaaa
gatccacgtattgccgccaccatggaaaacgcccagaaaggtgaaatcatge

4)




cgaacatcccgcagatgtccgetttetggtatgecgtgegtactgeggtgat
caacgccgccagcggtcecgtcagactgtcgatgaageccctgaaagacgcgecag
actcgtatcaccaag

nusA

gene

aacaaagaaattttggctgtagttgaagccgtatccaatgaaaaggcgctac
ctcgcgagaagattttcgaagcattggaaagcgcgectggcgacagcaacaaa
gaaaaaatatgaacaagagatcgacgtccgcgtacagatcgatcgcaaaage
ggtgattttgacactttccgtcgectggttagttgttgatgaagtcacccage
cgaccaaggaaatcacccttgaagccgcacgttatgaagatgaaagcctgaa
cctgggcgattacgttgaagatcagattgagtctgttacctttgaccgtate
actacccagacggcaaaacaggttatcgtgcagaaagtgcgtgaagccgaac
gtgcgatggtggttgatcagttccgtgaacacgaaggtgaaatcatcaccgg
cgtggtgaaaaaagtaaaccgcgacaacatctctctggatctgggcaacaac
gctgaagccgtgatcctgcgecgaagatatgectgeccgegtgaaaacttecgece
ctggcgaccgcgttecgtggegtgetectattececgttecgeccggaagegegtgg
cgcgcaactgttcgtcactcecgttccaageccggaaatgectgatcgaactgtte
cgtattgaagtgccagaaatcggcgaagaagtgattgaaattaaagcagecgg
ctcgcgatcecgggttectecgtgcgaaaatcgecggtgaaaaccaacgataaacg
tatcgatccggtaggtgcttgegtaggtatgecgtggegegegtgttcaggeg
gtgtctactgaactgggtggcgagcgtatcgatatcgtecctgtgggatgata
acccggcgcagttcgtgattaacgcaatggcaccggcagacgttgettctat
cgtggtggatgaagataaacacaccatggatatcgccgttgaagccggtaac
ctggcgcaggcgattggccgtaacggtcagaacgtgegtectggettegecage
tgagcggttgggaactcaacgtgatgaccgttgacgacctgcaggctaagceca
tcaggcggaagcgcacgcagcgatcgacaccttcaccaaatatctcgacate
gacgaagacttcgcgactgttctggtagaagaaggcttctcgacgectggaag
aattggcctatgtgccgatgaaagagctgttggaaatcgaaggeccttgatga
gccgaccgttgaagcactgecgecgagecgtgctaaaaatgcactggccaccatt
gcacaggcccaggaagaaagcctcggtgataacaaaccggctgacgatctge
tgaaccttgaaggggtagatcgtgatttggcattcaaactggeccgeccgtgg
cgtttgtacgctggaagatctcgeccgaacagggcattgatgatctggetgat
atcgaagggttgaccgacgaaaaagccggagcactgattatggctgeccgta
atatttgctggttcggtgacgaagecg

4)

tig

gene

caagtttcagttgaaaccactcaaggccttggccgecgtgtaacgattacta
tcgctgectgacagcatcgagaccgectgttaaaagcgagectggtcaacgttge
gaaaaaagtacgtattgacggcttccgcaaaggcaaagtgccaatgaatatce
gttgctcagcgttatggcgegtctgtacgeccaggacgttcectgggtgacctga
tgagccgtaacttcattgacgccatcattaaagaaaaaatcaatccggetgg
cgcaccgacttatgttccgggcgaatacaagectgggtgaagacttcacttac
tctgtagagtttgaagtttatccggaagttgaactgcagggtctggaagega
tcgaagttgaaaaaccgatcgttgaagtgaccgacgctgacgttgacggcat
gctggatactctgcgtaaacagcaggcgacctggaaagaaaaagacggcgct
gttgaagcagaagaccgcgtaaccatcgacttcaccggttctgtagacggeg
aagagttcgaaggcggtaaagcgtatgatttcgtactggecgatgggeccaggg
tcgtatgatcccgggetttgaagacggtatcaaaggccacaaagectggcgaa
gagttcaccatcgacgtgaccttcccggaagaataccacgcagaaaacctga
aaggtaaagcagcgaaattcgctatcaacctgaagaaagttgaagagcgtga
actgccggaactgactgcagaattcatcaaacgtttcggecgttgaagatggt
tccgtagaaggtctgecgegetgaagtgegtaaaaacatggagcgecgagetga
agagcgccatccgtaaccgecgttaagtctcaggcgatcgaaggtctggtaaa
agctaacgacatcgacgtaccggctgcgctgatcgacagcgaaatcgacgtt
ctgcgtcgccaggctgcacagegtttcggtggcaacgaaaaacaagectctgg
aactgccgcgcgaactgttcgaagaacaggctaaacgeccgegtagttgttgg
cctgctgctgggcgaagttatccgcaccaacgagectgaaagectgacgaagag
cgcgtgaaaggcctgatcgaagagatggcttctgegtacgaagatccgaaag
aagttatcgagttctacagcaaaaacaaagaactgatggacaacatgcgcaa
tgttgctctggaagaacaggctgttgaagctgtactggcgaaagcgaaagtg
actgaaaaagaaaccactttcaacgagctgatgaaccagcaggcg

(4, 20)

laclwzz0e

gene

atgaaaccagtaacgttatacgatgtcgcagagtatgccggtgtctecttate
agaccgtttcccgecgtggtgaaccaggccageccacgtttectgecgaaaacgeg
ggaaaaagtggaagcggcgatggcggagctgaattacattcccaaccgegtg
gcacaacaactggcgggcaaacagtcgttgctgattggecgttgecaccteca
gtctggccctgcacgecgecgtecgcaaattgtecgeggegattaaatectegege
cgatcaactgggtgccagcgtggtggtgtcgatggtagaacgaagcggegte
gaagcctgtaaagcggcggtgcacaatcttctecgegcaacgegtcagtggge
tgatcattaactatccgctggatgaccaggatgccattgctgtggaagetge
ctgcactaatgttccggecgttatttecttgatgtctectgaccagacacccate
aacagtattattttctcccatgaggacggtacgcgactgggcgtggagcatce
tggtcgcattgggtcaccagcaaatcgecgetgttagecgggeccattaagtte
tgtctcggcgegtctgegtetggetggetggcataaatatctcactegecaat
caaattcagccgatagcggaacgggaaggcgactttagtgccatgteceggtt
ttcaacaaaccatgcaaatgctgaatgagggcatcgttcccactgecgatget
ggttgccaacgatcagatggcgctgggcgcaatgecgegeccattaccgagtece
gggctgcgecgttggtgecggatatctecggtagtgggatacgacgataccgaag
atagctcatgttatatcccgeccgttaaccaccatcaaacaggattttegect
gctggggcaaaccagcgtggaccgcttgectgcaactctectcagggecaggeg
gtgaagggcaatcagctgttgccagtctcactggtgaaaagaaaaaccaccce
tggcgcccaatacgcaaaccgecctctceccecgegegttggecgattcattaat
gcagctggcacgacaggtttcccgactggaaagcgggcagtgataa

®)

araC

gene

atggctgaagcgcaaaatgatcccctgectgeccgggatactegtttaatgece
atctggtggcgggtttaacgccgattgaggccaacggttatctecgatttttt
tatcgaccgaccgctgggaatgaaaggttatattctcaatctcaccattege
ggtcagggggtggtgaaaaatcagggacgagaatttgtttgeccgaccgggtg
atattttgctgttcccgeccaggagagattcatcactacggtecgtcateccgga
ggctcgcgaatggtatcaccagtgggtttactttecgteccgegegectactgg
catgaatggcttaactggccgtcaatatttgccaatacggggttcectttecgece
cggatgaagcgcaccagccgcatttcagcgacctgtttgggcaaatcattaa




cgccgggcaaggggaagggcgctattcggagectgetggecgataaatectgett
gagcaattgttactgcggcgcatggaagcgattaacgagtcgectccatccac
cgatggataatcgggtacgcgaggcttgtcagtacatcagcgatcacctgge
agacagcaattttgatatcgccagcgtcgcacagcatgtttgettgtegecg
tcgecgtectgtcacatctttteccgecagecagttagggattagegtecttaaget
ggcgcgaggaccaacgtatcagccaggcgaagctgecttttgagcaccacceg
gatgcctatcgccaccgtcggtcgcaatgttggttttgacgatcaactctat
ttctcgecgggtatttaaaaaatgcaccggggccagecccgagegagtteecgtg
ccggttgtgaagaaaaagtgaatgatgtagccgtcaagttgtcataa

(21)

core-sz17

gene

atgaacacgattaacatcgctaagaacgacttctctgacatcgaactggectg
ctatcccgttcaacactctggctgaccattacggtgagegtttagetecgega
acagttggcccttgagcatgagtcttacgagatgggtgaagcacgcttecege
aagatgtttgagcgtcaacttaaagctggtgaggttgcggataacgectgecg
ccaagcctctcatcactaccctactccctaagatgattgcacgcatcaacga
ctggtttgaggaagtgaaagctaagcgcggcaagcgecccgacagectteccag
ttcctgcaagaaatcaagccggaageccgtagegtacatcaccattaagacca
ctctggcttgecctaaccagtgctgacaatacaaccgttcaggectgtagcaag
cgcaatcggtcgggeccattgaggacgaggctecgectteggtegtatececgtgac
cttgaagctaagcacttcaagaaaaacgttgaggaacaactcaacaagcgcg
tagggcacgtctacaagaaagcatttatgcaagttgtcgaggctgacatget
ctctaagggtctactcggtggcgaggecgtggtcttegtggcataaggaagac
tctattcatgtaggagtacgctgcatcgagatgctcattgagtcaaccggaa
tggttagcttacaccgccaaaatgctggcgtagtaggtcaagactctgagac
tatcgaactcgcacctgaatacgctgaggctatcgcaacccgtgcaggtgeg
ctggctggcatctctccgatgttccaaccttgegtagttecctectaageecgt
ggactggcattactggtggtggctattgggctaacggtcgtcecgtecctetgge
gctggtgcgtactcacagtaagaaagcactgatgcgctacgaagacgtttac
atgcctgaggtgtacaaagcgattaacattgcgcaaaacaccgcatggaaaa
tcaacaagaaagtcctagcggtcgccaacgtaatcaccaagtggaagcattg
tccggtcgaggacatcecctgecgattgagecgtgaagaactcccgatgaaaccg
gaagacatcgacatgaatcctgaggctctcaccgecgtggaaacgtgectgecg
ctgctgtgtaccgcaaggacaaggctcgcaagtctcgeccgtatcagecttga
gttcatgcttgagcaagccaataagtttgctaaccataaggccatctggtte
ccttacaacatggactggcgcggtcecgtgtttacgectgtgtcaatgttcaace
cgcaaggtaacgatatgaccaaaggactgcttacgctggcgaaaggtaaacc
aatcggtaaggaaggttactactggctgaaaatccacggtgcaaactgtgeg
ggtgtcgacaaggttccgtteccctgagegecatcaagttcattgaggaaaacce
acgagaacatcatggcttgcgctaagtctccactggagaacacttggtggge
tgagcaagattctccgttctgetteccttgegttetgetttgagtacgetggg
gtacagcaccacggcctgagctataactgctceccttececgetggegtttgacg
ggtcttgctctggcatccagecacttecteccgegatgecteccgagatgaggtagg
tggtcgcgcggttaacttgettecctagtgaaaccgttcaggacatctacggg
attgttgctaagaaagtcaacgagattctacaagcagacgcaatcaatggga
ccgataacgaagtagttaccgtgaccgatgagaacggaggttcaggtggtgg
atccaacgaaaaagaagaactgaaatccaaaaaagcggaactgcgcaaccgt
atcgaacagctgaaacagaaacgtgaacaactgaagcagaaaatcgcgaacc
tgcgtaaagaaatcgaagcttacaaataa

(7

sz18-0-T3

gene

atgagcatcgcggcgaccctggagaacgatctggecgegtctggaaaacgaaa
acgctcgtctcgaaaaagacatcgcgaacctggaacgtgacctggcgaaact
ggagcgtgaagaagcgtacttcggaggttcaggtggtaagaacactggtgaa
atctctgagaaagtcaagctgggcactaaggcactggctggtcaatggctgg
cttacggtgttactcgcagtgtgactaagcgttcagtcatgacgctggectta
cgggtccaaagagttcggcttccgtcaacaagtgectggaagataccattcag
ccagctattgattccggcaagggtctgatgttcactcageccgaatcaggetg
ctggatacatggctaagctgatttgggaatctgtgagcgtgacggtggtage
tgcggttgaagcaatgaactggcttaagtctgectgctaagetgectggetget
gaggtcaaagataagaagactggagagattcttcgcaagcgttgcgetgtge
attgggtaactcctgatggtttcecctgtgtggcaggaatacaagaagectat
tcagaagcgcctggacatgattttcecttgggtcaatttecgettgcaacctace
attaacaccaacaaagatagcgagattgatgcacacaaacaggagtctggta
tcgctecctaactttgtacacagccaagacggtageccaccttecgtaagactgt
agtgtgggcacacgagaagtacggaatcgaatcttttgcactgattcacgac
tccttecggtacgatteccggetgacgectgecgaacctgttcaaagcagtgegeg
aaactatggttgacacatatgagtcttgtgatgtactggctgatttctacga
ccagttcgctgaccagttgcacgagtctcaattggacaaaatgccagcactt
ccggctaaaggtaacttgaacctccgtgacatcttagagtcggacttegegt
tcgcgtaa

(7




Table S2. Accession number for plasmids used in this study

Plasmid GenBank accession
name number

ptevF-TetR KX353594
ptevF-PhlIF KX353595
pNus-TetR KX353596
pTig-PhIF KX353597
pTac-TEV KX353598
pTac-Su KX353599
pTEV KX353600
pTVMV KX353601
pSuMMV KX353602
ptevY-GFP KX353603
ptvmvY-GFP KX353604
psummvY-GFP KX353605
pPoly-Deg KX353606
pPoly-Rel KX353607
pPoly-Switch KX353608
pTac-TEV-Su KX353609
pCore KX353610
pTac-T3 KX353611
pTac-T3-Su KX353612
pT3-GFP-LVA KX353613

pBAD-Su KX353614
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