Supplementary Information

Same players, new rules: Redefining the roles of aimP, AimR, and

AimX in the arbitrium communication system

Sara Zamora-Caballero'" Aisling Brady®*t, Nuria Quiles-Puchalt**!, Francisca Gallego del
Sol', Javier Manchefio-Bonillo', Alonso Felipe-Ruiz', Wilfried J J Meijer®, José R Penadés?,
Alberto Marina"

'Instituto de Biomedicina de Valencia (IBV-CSIC) and CIBER de Enfermedades Raras
(CIBERER), 46010 Valencia, Spain;

2MRC Centre for Molecular Bacteriology and Infection, Imperial College London, SW7 2AZ,
UK.

3Institute of Infection, Immunity and Inflammation, University of Glasgow, Glasgow, G12 8TA,
UK

“Centro de Biologia Molecular Severo Ochoa (CSIC-UAM), Universidad Auténoma, Madrid,
Spain.

TThese authors contributed equally.

*Corresponding authors: Alberto Marina
Instituto de Biomedicina de Valencia, Spain
e-mail: amarina@ibv.csic.es

José R Penadés

MRC Centre for Molecular Bacteriology and Infection
Imperial College London, UK

e-mail: j.penades@imperial.ac.uk



CONTENTS

Supplementary Figures

Supplementary Figure 1
Supplementary Figure 2
Supplementary Figure 3
Supplementary Figure 4
Supplementary Figure 5
Supplementary Figure 6
Supplementary Figure 7
Supplementary Figure 8

Supplementary Tables

Supplementary Table 1
Supplementary Table 2
Supplementary Table 3
Supplementary Table 4
Supplementary Table 5
Supplementary Table 6

References

page

= © 00O NO O~ W

11
12
13
14
16
18

23



Supplementary Figures
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Supplementary Figure 1. Genetic organisation of the phi3T and SP@ arbitrium systems and
their related operons.

Genetic organisation of the arbitrium genes, aimR and aimP, followed by the operon directly
downstream. Colours denote putative functions according to BLASTP and previously published
results; orange, arbitrium genes; light yellow, sRNAs; grey, unknown function; navy blue, HTH_XRE
domain; green, integrase domain; purple, ParB domain; light blue, phage repressor.
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Supplementary Figure 2. Evolved phi3T aimR phages have reduced lysogenisation.

Strains lysogenic for phages phi3T wt, AaimR, and evolved aimR phages were MC induced (0.5
pg/mL). a The number of resulting phages were quantified using 168 A6 as the recipient strain. The
results are represented as PFUs mL™". The means and SDs are presented (n = 3). An ordinary one-
way ANOVA of transformed data followed by Dunnett’s multiple comparisons test was performed to
compare mean differences between titers. Adjusted p values were as follows: phi3T AaimR xxx*xp
< 0.0001; E1- E6 ns (not significant). b The number of resulting lysogens were quantified using 168
A6 as the recipient strain. The results are represented as CFUs mL ™" normalised by PFUs mL™" and
represented as the log CFU of an average phage titer (1x10° PFU mL™). The means and SDs are
presented (n = 3). An ordinary one-way ANOVA followed by Dunnett’'s multiple comparisons test
was performed to compare mean differences in lysogenisation. Adjusted p values were as follows:
x++xp < 0.0001; E4 »+xp = 0.0001. ¢ phi3T lysates were tittered using 168 A6 as the recipient strain.
The resulting plague morphologies were photographed.
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Supplementary Figure 3. AimR is an antiterminator in phage SPg.

a The schematic shows the genetic features in the region of SPB DNA cloned into the reporter
plasmid under the control of the pSpank promoter. TT*: mutated TT. b B. subtilis strains carrying
pDR110 (empty or AimR) and the reporter plasmids were grown to ODeg = 0.2. IPTG was added
(1 mM) for induction of the pSpank promoter in the pDR110 plasmid (empty or AimR). B-gal
expression was measured using the Miller method. Error bars represent the SD of three biological
replicates. Adjusted p values indicated were as follows: *xxp = 0.0004; ns (not significant).
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Supplementary Figure 4. Nucleotide and protein sequence comparison between aimX and
aimX variant.

An aimX variant was generated by modifying the nucleotide sequence without changing the
encoded amino acid sequence. a Nucleotide sequence alignment between aimX and the aimX
variant. The upper line shows the wt aimX DNA sequence; the lower line shows the aimX variant
DNA sequence. The nucleotides changed are shown in lower case. Asterisks designate nucleotides
conserved between the two. b Protein sequence alignment between wt aimX and the aimX variant.
The upper line shows the aimX protein sequence; the lower line shows the aimX variant protein
sequence. Asterisks designate amino acids conserved between the two.
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Supplementary Figure 5. Point mutations on AimX*"®T and YopNP"*" do not affect protein

behaviour in solution.

a Size exclusion chromatography pattern for AimX"", Aimx'*? and AimX®'"® in a Superdex 75

increase column. b Size exclusion chromatography pattern for YopNP™T YopN"2® and Yop

ML23D

in a Shodex KW-402.5-4F column. ¢ Molecular weight for YopNP"™T and AimXP"*T as calculated

using SEC-MALS.
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Supplementary Figure 6. Characterisation of phi3T YopR function.

a Lysates containing phages phi3T wt or phi3T AyopRP"™" were used to infect strains 168 A6 or 168
A6 amyE::Pspank-YopRP"™T, which overexpress YopR. The number of resulting phages (PFUs
mL™") and lysogens (CFUs mL™")were then quantified. An ordinary one-way ANOVA of transformed
data was performed to compare mean differences between phi3T lysogen titers obtained using 168
A6 or 168 A6 amyE::Pspank-YopRP"™T recipient strains (++p = 0.017) b B. subtilis strains either
devoid of (purple) or expressing YopRP"™T (red) were infected with phage phi3T at an MOI of 1:10
(phage:bacteria). For all infection experiments ODsoo readings (b), phage titers (¢) and the relative
number of lysogens (d) were determined. The number of resulting phages (PFUs mL™") and
lysogens (CFUs mL™")were quantified using 168 A6 as the recipient strain. The means and SDs are
presented (n = 3). Adjusted p values indicated were as follows: **xxp < 0.0001.
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Supplementary Figure 7. YopRP"*T does not interact with YopNP"*T or AimXP"3T,

a Native 8% polyacrylamide gel where no presence of YopNP"™'- YopRP"™T complex is detected.
First and second lanes correspond to controls where only YopNP™T or YopRP™T have been
respectively loaded. b Native 8% polyacrylamide gel where no presence of AimXP"T- YopRP"™T
complex is detected. First and second lanes correspond to controls where only AimXP"™T or
YopRP"™T have been respectively loaded.
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Supplementary Figure 8 Expression of the aimX and phi3T_92 genes.

a Schematic of the genetic features in the reporter strains used to characterise the TT downstream
of aimX. The black blunt-ended lines show the regions cloned into the pDG1663 reporter plasmid.
Regions were fused to the 3-galactosidase (B-gal) reporter gene. b B. subtilis strains carrying the
respective reporter plasmid were grown to ODsgo = 0.2 and IPTG was added (1 mM) for induction
of the pSpank promoter in the pDR110 (empty or AimR) plasmid. 8-gal expression was measured
using the Miller method. Adjusted p values indicated were as follows: ***xp < 0.0001. ¢ Schematic
of the genetic features in the reporter strains used to characterise the putative promoter upstream
of phi3T_92/yopMP"™T. The DNA sequence shows the predicted promoter in a box, where dotted
and solid blue underlines represent suggested -35 and -10 regions respectively. The black blunt-
ended lines show the regions cloned into the pDG1663 reporter plasmid. Regions were fused to the
B-gal reporter gene. The putative promoter is represented by the black arrow. A version was
designed where 35 and -10 regions were mutated (APRe2). d B. subtilis strains carrying the
respective reporter plasmid were grown to ODego = 0.2 and (-gal expression was measured using
the Miller method. Adjusted p values indicated were as follows: **xp = 0.0003.
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Supplementary Tables

Supplementary Table 1. Mutations identified in evolved AaimR phages.

nt position nt position
Strain phage DNA region (phi3T KY030782) (SPB NC_001884) Mutation

JP23123 phi3T | TT between aimP and aimX 70222 G-C
JP23124 phi3T | TT between aimP and aimX 70222 G-C
JP23126 phi3T | TT between aimP and aimX 70222 G-C
JP23127 phi3T | TT between aimP and aimX 70222 G-C
JP23130 phi3T | TT between aimP and aimX 70222 G-C
JP23131 phi3T | TT between aimP and aimX 70222 G-C
JP23775 SPB TT between aimP and aimX 77686 G-T
JP23776 SPB Intergenic region yokL-yolA 12942 A-G

SPB TT between aimP and aimX 77686 G-T
JP23777 SPB TT between aimP and aimX 77686 G-T

11




Supplementary Table 2. Data collection and refinement statistics

His-YopNPhisT YopNPhisT YopNPT-AimX
Data
collection
Space P 24 | 2 P3221
group
Cell
dimensions
a, b, c (A) 37.5,50.8, 55.8 46.5, 49.9,70.5 66.4, 66.4, 85.1
o, B,y (°) 90, 101.96, 90 90, 107.74, 90 90, 90, 120
Resolution (A)  54.59-1.9 (1.94- 40.06-2.31 (2.44- 57.55-2.2 (2.32-2.2)
1.9) 2.3)
Rmerge 0.079 (0.376) 0.1 (0.212) 0.030 (0.482)
I/ ol 8.0 (1.8) 8.5 (4.4) 7.4 (1.5)
Completeness 98.6 (92.2) 97.1 (96) 99.7 (93.2)
(%)
Redundancy 6.0 (5.2) 4.9 (5.1) 18.5 (18.4)
Refinement
Resolution (A) 1.9 2.3 2.2
No. reflections 32162 13240 22923
Rwork ! Riree 0.20/0.23 0.21/0.26 0.22/0.23
No. atoms 1384 1173 1315
Protein 1319 1134 1280
Ligand/ion - 2 2
Water 65 37 33
B-factors
Protein 50.10 38.4 60.30
Ligand/ion - 45 65.9
Water 52.20 31 61.7
R.m.s.
deviations
Bond 'Igngths 0.009 0.010 0.014
(A)
Bond angles 0.86 1.16 1.38

)
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Supplementary Table 3. Interactions of YopN (dimer) with one molecule of AimX in AimX-
YopN structure or with the residues belonging to the linker and Histag in His-YopN
structure.

YopNPphisT AimX YopN Linker-Histag
Chain Residue Chain Residue Chain Residue

A K5 C E20

A C E13

A V6 C K16

A C G17

A C E20

A Y7 C E20

A W48 A F-2
A F51 C Y18

B K13 C M21

B W16 C M14

B W16 C G17

B W16 A M1
B K17 C Y18

B H19 C M14

B C Y11 A F-2
B M20 C M14 A M1
B C A15

B L23 C M14

B K24 A F-2
B A V-11

E27

B A N-5
B G61 A Y-3
B K62 A Y-3
B P63 A Y-3
B V64 C M14

B C E13 A SO
B 165 A M1
B V67 A SO

13



Supplementary Table 4. Strains used in this study

lacZ

. o Reference
Strain Genotype or description or source
Bacillus subtilis
168 (1A700) trpC2 . BGSC
A6 (1A1299) trpC2; ASPpB .; subFCIacin 168-sensitive; Askin; APBSX; Aprophage 1; Apks::Cm; 2. BGSC

Aprophage 3; Cm
JP21870 A6 lysogenic phi3T phi3T_5::kan 3
JP22453 A6 lysogenic phi3T phi3T_5::kan AaimR 3
JP23123 A6 lysogenic phi3T phi3T_5::kan AaimR EA1 This study
JP23124 AG lysogenic phi3T phi3T_5::kan AaimR E2 This study
JP23126 AG lysogenic phi3T phi3T_5::kan AaimR E3 This study
JP23127 AG lysogenic phi3T phi3T_5::kan AaimR E4 This study
JP23130 A6 lysogenic phi3T phi3T_5::kan AaimR E5 This study
JP23131 AG lysogenic phi3T phi3T_5::kan AaimR E6 This study
JP22949 A6 lysogenic SPB yokl::kan AaimR 3
JP23775 A6 lysogenic SPB yokl::kan AaimR E1 This study
JP23776 AG lysogenic SPB yokl::kan AaimR E2 This study
JP23777 A6 lysogenic SPB yokl::kan AaimR E3 This study
JP23407 A6 thrC::Pspank This Study
JP23408 AB thrC::Pspank - transcriptional terminator upstream aimX (TT) - lacZ This study
JP23409 g6czthrc::Pspank - transcriptional terminator upstream aimX mutated version (TT*) - This study
JP23748 A6 amyE::Pspank ; thrC::aimP - aimX phi3T - lacZ This study
JP23728 A6 amyE::Pspank ; thrC::PaimP - aimP - aimX phi3T - lacZ This study
JP23750 A\G amyE::Ps*pank ; thrC::PaimP - aimP - aimX phi3T transcriptional terminator This study
mutated (TT*) - lacZ
JP23751 g6czamyE::Pspank ; thrC::PaimP - aimP - aimX phi3T mutant in AimR binding site - This study
JP23752 A6 amyE::Pspank ; thrC::PaimP - aimP - aimX phi3T increased distance - lacZ This study
JP23753 A6 amyE::Pspank ; thrC::PaimP - aimP - aimX phi3T decreased distance - lacZ This study
JP23755 A6 amyE::Pspank @imRat ; thrC::aimP - aimX phi3T - lacZ This study
JP23730 A6 amyE::Pspank @aimRat ; thrC::PaimP - aimP - aimX phi3T - lacZ This study
A6 amyE::Pspank @aimRat ; thrC::PaimP - aimP - aimX phi3T transcriptional .
JP23757 terminator mutated (TT*) - lacZ This study
JP23758 A6 a.myEl::Pspank aimRart ; thrC::PaimP - aimP - aimX phi3T mutant in AimR This study
binding site - lacZ
JP23759 g6czamyE::Pspank aimRat ; thrC::PaimP - aimP - aimX phi3T increased distance - This study
JP23760 A6 amyE::Pspank @aimRat ; thrC::PaimP - aimP - aimX phi3T decreased distance - This study

14




Supplementary Table 4. Strains used in this study (continuation)

. o Reference
Strain Genotype or description or source
JP23779 A6 amyE::Pspank ; thrC::Pspank - S784 - S785 SPB - lacZ This study
JP23789 A6 amyE::Ps:)ank ; thrC::Pspank - S784 - S785 SPp transcriptional terminator This study

mutated (TT*) - lacZ
JP23780 A6 amyE::Pspank aimRseg ; thrC::Pspank - S784 - S785 SPB - lacZ This study
JP23790 A6 amyE::Ps*pank aimRspg ; thrC::Pspank - S784 - S785 SPB transcriptional terminator This study
mutated (TT*) - lacZ
JP23806 A6 amyE::Pspank ; thrC::PaimP - aimP - aimX phi3T binding site AimRspg - lacZ This study
JP23807 gizamyE::Pspank aimRasr ; thrC::PaimP - aimP - aimX phi3T binding site AimRspg - This study
JP23808 gizamyE::Pspank aimRspg ; thrC::PaimP - aimP - aimX phi3T binding site AimRspg - This study
JP22518 A6 lysogenic phi3T phi3T_5::kan AaimR; amyE::Pspank 3
JP22519 A6 lysogenic phi3T phi3T_5::kan AaimR; amyE::Pspank aimRst 3
JP23743 A6 lysogenic phi3T phi3T_5::kan AaimR; amyE::Pspank aimXst This study
JP23744 A6 lysogenic phi3T phi3T_5::kan AaimR; amyE::Pspank @imMmXsT nucleotide variant This study
JP23745 A6 lysogenic phi3T phi3T_5::kan AaimR; amyE::Pspank aimXst L5* This study
JP23746 A6 lysogenic phi3T phi3T_5::kan AaimR; amyE::Pspank aimXst M14D This study
JP19679 A6 amyE::Pspank 3
JP23800 A6 amyE::Pspank YOpRat This study
JP23801 A6 lysogenic phi3T phi3T_5::kan; amyE::Pspank YOpR3t This study
JP23811 A6 lysogenic phi3T phi3T_5::kan AyopR; amyE::Pspank YOpPRat This study
JP23230 A6 amyE::Pspank YOpNat This study
JP23770 A6 amyE::Pspank YopNst M20D This study
JP23771 A6 amyE::Pspank YOpNst L23D This study
JP23729 A6 amyE::Pspa?k ; thrC::PaimP - aimP - aimX - transcriptional terminator This study
downstream aimX - lacZ
JP23731 A6 amyE::Psparjk aimRart ; thrC::PaimP - aimP - aimX - transcriptional terminator This study
downstream aimX - lacZ
JP23802 A6 thrC::PyopMst - yopMsr - lacZ This study
JP23803 A6 thrC::APyopMst - yopMasr - lacZ This study
Escherichia coli
BL21-CodonPlus | £ i B F— ompT hsdS(r — m —) dem+ Tetr gal A(DE3) endA Hte [argU ileY BB | Agilent

(DE3)-RIL
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Supplementary Table 5. Plasmids used in this study

Reference or

Plasmid Description .
DR244 B. subtilis thermosensitive vector containing Cre recombinase that allows 4
P excision of DNA fragments flanked by /oxP sites
DR110 B. subtilis amyE integration vector containing IPTG-inducible Pspank 5
P promoter
pDG1515 E. coli BluscriptKS+ plasmid source for tetracline resistance marker (fetl) 6
oDR110-tetl B. subt/I/s. amyE integration vector containing IPTG-inducible Pspank This study
promoter with fetL
pJP2340 aimRspp gene cloned in integration vector pDR110 3
pJP2750 aimRst gene cloned in integration vector pDR110 3
pDG1663 B. subtilis reporter vector containing B-gal gene, integrates at thrC 7
B. subtilis reporter vector containing p-gal gene, integrates at thrC. Modified .
pPDG1663+ MCS (EcoRI-Notl-Hindlll-Spel-Nhel-Sphl-BamHI) This study
B. subtilis reporter vector containing B-gal gene, integrates at thrC, .
PDG1663+ Pspar containing IPTG-inducible Pspank promoter This study
pJP2808 pDG1663+ Pspank - transcriptional terminator upstream aimX phi3T (TT) This study
pDG1663+ Pspank - transcriptional terminator upstream aimX phi3T mutated .
pJP2809 version (G-C) (TT*) This study
pJP2810 pDG1663+ aimP - aimX phi3T (No PRaimP) This study
pJP2811 pDG1663+ PaimP - aimP - aimX phi3T (wt) This study
pDG1663+ PaimP - aimP - aimX phi3T transcriptional terminator mutated .
pJP2812 version (G-C) (TT*) This study
pJP2813 pDG1663+ PaimP - aimP - aimX phi3T mutant AimR binding site (ABS) This study
pJP2814 pDG1663+ PaimP - aimP - aimX phi3T increased distance (Incr) This study
pJP2815 pDG1663+ PaimP - aimP - aimX phi3T decreased distance (Decr) This study
pJP2816 pDG1663+ Pspank - S784 - S785 SPB (wt) This study
pDG1663+ Pspank - S784 - S785 SPB transcriptional terminator mutated :
pJP2817 version (G-T) (TT*) This study
pJP2821 pDG1663+ PaimP - aimP - aimX phi3T AimR binding site SPB This study
pJP2822 aimXst gene cloned in integration vector pDR110 This study
pJP2823 aimXst nucleotide variant gene cloned in integration vector pDR110 This study
pJP2824 aimXsr L5* gene cloned in integration vector pDR110 This study
pJP2825 aimXst M14D gene cloned in integration vector pDR110 This study
pJP2826 YopRst gene cloned in integration vector pDR110-tetL This study
pJP2827 YopNst gene cloned in integration vector pDR110 This study
pJP2828 YopNst M20D gene cloned in integration vector pDR110 This study

16




Supplementary Table 5. Plasmids used in this study (continuation)

Reference or

Plasmid Description source

pJP2829 YopNst L23D gene cloned in integration vector pDR110 This study
0JP2830 25)77?(166% PaimP - aimP - aimX - transcriptional terminator downstream This study
pJP2831 pDG1663+ PyopMasrt (PR92) This study
pJP2832 pDG1663+ PyopMst mutant in the promoter region (APR92) This study
pLIC-AimX AimX with N-terminal His-tag cloned into pLIC SGC1 This study
pLIC-AIimXM14D | AimXM'4D with N-terminal His-tag cloned into pLIC SGC1 This study
pLIC-YopR YopRPM3T with N-terminal His-tag cloned into pLIC SGC1 This study
pLIC-YopN YopNPr3T with N-terminal His-tag cloned into pLIC SGC1 This study
pLIC-YOopNM20D | YopNM20P with N-terminal His-tag cloned into pLIC SGC1 This study
pLIC-YopNL23D YopN-2%0 with N-terminal His-tag cloned into pLIC SGC1 This study
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Supplementary Table 6. Primers used in this study

Mutants Oligonucleotides Sequence (5°-3’)
GCAGGCGAGAAAGGAGAGAGAACGCAAGGAGAGGCACGCGA
ErmR-1m GGGAGGAAAGGCAGGATACCGTTCGTATAGCATACATTATACG
erm marker AAGTTATGAATTC
with JoxP CGAGGCTCCTGTCACTGCTTCGCTCTGCTTCGGTGTCGTCGC
ErmR-2c CGTATCTGTGCTCTCTCTACCGTTCGTATAATGTATGCTATACG
AAGTTATCTCGAG
Forward phi3T_97-1F CTATAATACTCAACGGGAAGGCAG
Flanking | phi3T 97-2R GTTCTCTCTCCTTTCTCGCCTGCATCTATTTCTCCTTTAGCCTA
phi3T ACG
yopR::erm hi3T 97-3F GCGAAGCAGTGACAGGAGCCTCGTTAATCCCTTGATAGGGATT
Eevirse Pt AATCTTACATAAC
ankin
9 phi3T_97-4R GCACTAATTTCAGCATCTTCTGTTG
Plasmids Oligonucleotides Sequence (5°-3’)
pDR110- tetL-1mE CCGGAATTCATAGTGTACGTAAAAAGATTAAATTATTGCTTGG
tetl tetL-2cA CCCGCGATCGCCTGTTATAAAAAAAGGATCAATTTTGAACTCTC
CCGGAATTCGAGCGGCCGCTAAGCTTCTACTAGTGCTAGCGCAT
MCS-3mE GCAGGATCC
pDG1663+
MCS-4cB CGCGGATCCTGCATGCGCTAGCACTAGTAGAAGCTTAGCGGCCG
CTCGAATTC
pDG1663+ Pspank-4mE CCGGAATTCGGTAAATGTGAGCACTCACAATTC
Pspank Pspank-5cNotl ATAAGAATGCGGCCGCAAGCTTAATTGTTATCCGCTC
JP2808 AimP-phi3T-10mSpel | GGACTAGTGTAATTCTTACGGCTTTAGC
p
AimX-phi3T-8cB CGCGGATCCTCCGCTTCATTCTCAAGATGGTTGTCCTC
JP2809 AimP-phi3T-10mSpel | GGACTAGTGTAATTCTTACGGCTTTAGC
p
AimX-phi3T-8cB CGCGGATCCTCCGCTTCATTCTCAAGATGGTTGTCCTC
JP2810 AimP-phi3T-10mSpel | GGACTAGTGTAATTCTTACGGCTTTAGC
p
AimX-phi3T-8cB CGCGGATCCTCCGCTTCATTCTCAAGATGGTTGTCCTC
AimP-phi3T-11mSpel | GGACTAGTTATTAAACCTTATCTCTATTTAGGTTTG
pJP2811
AimX-phi3T-8cB CGCGGATCCTCCGCTTCATTCTCAAGATGGTTGTCCTC
AimP-phi3T-24mSpel | GGACTAGTGTTTGACAAATTTGAAAGGAGGTGAGAATATTG
pJP2812
AimP-phi3T-23cB CGCGGATCCCCTCTTGAGCAATTATTGAATTGATTGCAGCC
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Supplementary Table 6. Primers used in this study (continuation)

Plasmids Oligonucleotides Sequence (5°-3’)
?;”%Fggglm' GGACTAGTTATTAAACCTTATCTCTATTTAGGTTTG
PCR A TTTTGCCATTTCTTCATAAGATATTGCTTTACCTAATGCTCTTTT
AimX-phi3T-5¢ | CATTCTAATAACCCCCtitttTTATTTTTTGATTTTTGAATTTCTGtttt
ttTCCCTTAAAATTAGAAAAGACG
pJP2813 , ,
ﬂmp'ph'e’T‘ GGACTAGTTATTAAACCTTATCTCTATTTAGGTTTG
pcrB | 11mSpel
(template CGCGGATCCTCCGCTTCATTCTCAAGATGGTTGTCCTCTTGAG
PCRA) | AmX-phi3T-9cB | CAATTATTGAATTGATTGCAGCCATTTCCTCGTACCCTTTTGCC
ATTTCTTCATAAGATATTGCTTTACCTAATGCT
?;”%Fggglm' GGACTAGTTATTAAACCTTATCTCTATTTAGGTTTG
PCRA GATTTTTGAATTTCTGGAACTTTCCCTtcatttatcatcatcatctttataatcg
AimP-phi3T-18c | atatcgtgatctttataatcgccatcgtgatctttataatcTAAAATTAGAAAAGACG
CCTGATC
GATCAGGCGTCTTTTCTAATTTTAgattataaagatcacgatggcgattataa
pJP2814 AimP-phi3T-14m | agatcacgatatcgattataaagatgatgatgataaatgaAGGGAAAGTTCCAGA
PCRB AATTCAAAAATC
AimX-phi3T-8cB | CGCGGATCCTCCGCTTCATTCTCAAGATGGTTGTCCTC
PCR C | AimP-phi3T- GGACTAGTTATTAAACCTTATCTCTATTTAGGTTTG
(template | 11mSpel
PCRA+ | _
PCR B) |AImX-phi3T-8¢cB | CGCGGATCCTCCGCTTCATTCTCAAGATGGTTGTCCTC
?;”%Fggglm' GGACTAGTTATTAAACCTTATCTCTATTTAGGTTTG
PCRA CCCATGTTCTTATTTTTTGATTTTTGAATTTCTGGAACTTAATTA
AimP-phi3T-17c | GAAAAGACGCCTGATCCAATGGATCAAACGTCTATGATAGTAT
TATG
CATAATACTATCATAGACGTTTGATCCATTGGATCAGGCGTCT
pJP2815 AimP-phi3T-12m | TTTCTAATTAAGTTCCAGAAATTCAAAAATCAAAAAATAAGAAC
PCRB ATGGG
AimX-phi3T-8cB | CGCGGATCCTCCGCTTCATTCTCAAGATGGTTGTCCTC
PCRC | AimP-phi3T-
(template | 11mSpel GGACTAGTTATTAAACCTTATCTCTATTTAGGTTTG
PCRA +
PCR B) |AImX-phi3T-8¢cB | CGCGGATCCTCCGCTTCATTCTCAAGATGGTTGTCCTC
— S785-SPBeta-3mSpel | GGACTAGTGCCACGTGGAGCATAAAATCC
P S785-SPBeta-8cB CGCGGATCCTTAATTAGGGTGTATGTATTTGAAGTTGATC
P87 S785-SPBeta-3mSpel | GGACTAGTGCCACGTGGAGCATAAAATCC
P S785-SPBeta-8cB CGCGGATCCTTAATTAGGGTGTATGTATTTGAAGTTGATC
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Supplementary Table 6. Primers used in this study (continuation)

Plasmids Oligonucleotides Sequence (5°-3’)
ﬂ”:;gglm' GGACTAGTTATTAAACCTTATCTCTATTTAGGTTTG
PCRA GCTCTTTTCATTCTAATAACCCCCATCACTAGATGTTATTAAAA
AimP-phi3T-19c | CCTAATATTTAAGTGATTCCCTTAAAATTAGAAAAGACGCCTGA
TCC
GGATCAGGCGTCTTTTCTAATTTTAAGGGAATCACTTAAATATT
0JP2821 AImP-phi3T-15m | AGGTTTTAATAACATCTAGTGATGGGGGTTATTAGAATGAAAA
PCR B GAGC
AimX-phi3T-8cB | CGCGGATCCTCCGCTTCATTCTCAAGATGGTTGTCCTC
(tzg'; ; . ﬂ”:;gglm' GGACTAGTTATTAAACCTTATCTCTATTTAGGTTTG
PCRA +
PCRB) |AImX-phi3T-8cB | CGCGGATCCTCCGCTTCATTCTCAAGATGGTTGTCCTC
o phi3T_aimX-7F-Sall | ACGCGTCGACTTTTAAGGGAAAGTTCCAGAAATTC
P phi3T_aimX-8R-Sphl | ACATGCATGCTCCGTTGCCAATAGATTATGC
gGAaGAtAAtCActtgGAaAACGAgGCaGAgATGATCAAgACgeggTA
phi3T_aimX-12F | cAAgACattaGCgagtTGAGCATATTGAAACTAAATAAAATAGACAT
PCR A TTTAAACACATCG
gz'ng _AIMX-8R- |\ CATGCATGCTCCGTTGCCAATAGATTATGC
CgcTgGGgAAgGCgATcagcTACGAgGAgATGGCCcAAgGGITAIGAa
PCR B |phi3T_aimX-11F | GAGQATGGCgGCcATaAAcagtATcATaGCgCAgGAaGAtAAtCActtg
pJP2823 | (template GAaAAcGAgGCaGAgATGATCcAAGA
PCRA) gz'ng _AIMX-8R- |\ CATGCATGCTCCGTTGCCAATAGATTATGC
Hi3T aimxAoF. | \CGCGTCGACTTTTAAGGGAAAGTTCCAGAAATTCAAAAATCA
PCRC |10~ AAAAATAAGAACATGGGGGTTATTAGAATGAAGAGGGCgcTgGG
(template gAAgGCgATcagcTACGAgGAgATGGCCAAGGG
PCRB) gz'ng _AIMX-8R- |\ CATGCATGCTCCGTTGCCAATAGATTATGC
ACGCGTCGACTTTTAAGGGAAAGTTCCAGAAATTCAAAAATCA
phi3T_aimX-9F-Sall | AAAAATAAGAACATGGGGGTTATTAGAATGAAAAGAGCATAAT
pJP2824 GATAAGCAATATCTTATGAAGAAATGGCAAAAGG
phi3T_aimX-8R-Sphl | ACATGCATGCTCCGTTGCCAATAGATTATGC
Hi3T amx14F | CCATTAGGTAAAGCAATATCTTATGAAGAAGacGCAAAAGGGTA
PCR A phist_ CGAGGAAATGGCTGCAATC
gz'ng _AIMX-8R- |\ CATGCATGCTCCGTTGCCAATAGATTATGC
pJP2825 hiaT aimx13E. | ACGCGTCGACTTTTAAGGGAAAGTTCCAGAAATTCAAAAATCA
PCRB (R0~ AAAAATAAGAACATGGGGGTTATTAGAATGAAAAGAGCATTAG
(template GTAAAGCAATATC
PCRA) [phi3T_aimX-8R-
Sphl ACATGCATGCTCCGTTGCCAATAGATTATGC
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Supplementary Table 6. Primers used in this study (continuation)

Plasmids Oligonucleotides Sequence (5°-3’)
1P2826 phi3T_97-8F ACGCGTCGACCAATTAAATGCTGCTATGAAGAAAAAACTG
P phi3T_97-9R ACATGCATGCCACGATTCAGCTCATATTTATGTTGG
1Pog27 phi3T_93-9F ACGCGTCGACGAGAAGAAATCATAAAGAGCATATGC
P phi3T_93-10R ACATGCATGCCTTCATTAAGTCATAACCGTCTAGC
phi3T_93-9F |ACGCGTCGACGAGAAGAAATCATAAAGAGCATATGC
PCRA | 1iaT 93.15R | CGTTGCTCTAAAAATTTCAAGACAATATCATGCTTTTTCCAGACTT
phist_ TCTTTTTATTTTCC
PCRB | pniaT 93-16F GGAAAATAAAAAGAAAGTCTGGAAAAAGCATGATATTGTCTTGAA
pJP2828 | (template - ATTTTTAGAGCAACC
PCRA) |phi3T_93-10R | ACATGCATGCCTTCATTAAGTCATAACCGTCTAGC
PCR C |phi3T _93-9F |ACGCGTCGACGAGAAGAAATCATAAAGAGCATATGC
template
(PCFQ B) |Phi3T_93-10R | ACATGCATGCCTTCATTAAGTCATAACCGTCTAGC
phi3T_93-9F |ACGCGTCGACGAGAAGAAATCATAAAGAGCATATGC
PCR A . CCTGGTTGCTCTAAAAATTTATCGACAATCATATGCTTTTTCCAGA
phi3T_93-17R | £
PCR B . GTCTGGAAAAAGCATATGATTGTCGATAAATTTTTAGAGCAACCA
phi3T_93-18F
PCRA) |phi3T_93-10R | ACATGCATGCCTTCATTAAGTCATAACCGTCTAGC
PCRC |phi3T_93-9F |ACGCGTCGACGAGAAGAAATCATAAAGAGCATATGC
template
(PCFQ B) |Phi3T_93-10R | ACATGCATGCCTTCATTAAGTCATAACCGTCTAGC
1P2830 AimP-phi3T-11mSpel | GGACTAGTTATTAAACCTTATCTCTATTTAGGTTTG
P AimX-phi3T-10cB CGCGGATCCCACATGTGCTCGATGTGTTTAAAATGTC
P83 phi3T_92-17mSpel GGACTAGTCACATCGAGCACATGTGTTTATTTGTC
P phi3T_92-14cB CGCGGATCCAAGTTGTTTTATGTATTGATACTGTC
hisT 92- GGACTAGTATCGAGCACATGTGTTTATTTGTCTAGAATAAAAATAA
?SmS_el AATTAATTaaaaaaaaATCTATTGGCAACGGAaaaaaaaAAGATACAT
BCR A P AAGATAACGTTGTTGGGAGATGGGAC
TTTTTATTTGATTCTTCCATAGTCCCATCTCCCAACAACGTTATCTT
phi3T_92-15¢c | ATGTATCTTtttttttTCCGTTGCCAATAGATItHHHtAATTAATTTTATTTTT
ATTCTAGACAAATAAAC
pJP2832 hisT 92- GGACTAGTATCGAGCACATGTGTTTATTTGTCTAGAATAAAAATAA
?SmS_el AATTAATTaaaaaaaaATCTATTGGCAACGGAaaaaaaaAAGATACAT
PCRB P AAGATAACGTTGTTGGGAGATGGGAC
(template
PCRA) | phiaT 92- CGCGGATCCAAGTTGTTTTATGTATTGATACTGTCTTAATGAAGTA
?608 = ACCTTATACTCTTCGTTTTTATTTGATTCTTCCATAGTCCCATCTCC
CAACAACGTTATCTT
LIC-AImX AimX_FW_pLIC AGAACCTGTACTTCCAATCCATGAAAAGAGCATTAGGTAAAGC
-Alm
P AimX_Rv_pLIC ATCCGTATCCACCTTTACTTTCATGAAGCCAGGGTTTTATAC
A'p%n_m AimX M14D_FW TTATGAAGAAGATGCAAAAGGGTACGAGGAAATG
m
D AimX M14D_RV GATATTGCTTTACCTAATGC
pLIC- YopR_phi3T_FW AGAACCTGTACTTCCAATCCATGAGTGAACTATACAATGCTG
YopR YopR_phi3T_RV ATCCGTATCCACCTTTACTTTTAATCAGCAATCTTTTCTGATTG
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Supplementary Table 6. Primers used in this study (continuation)

Plasmids

Oligonucleotides

Sequence (5°-3’)

pLIC-YopN

YopN_phi3T_Fw

AGAACCTGTACTTCCAATCCATGACTAACAATAAATATTATACTGAGGAAAA

YopN_phi3T_RV

ATCCGTATCCACCTTTACTTTCAATGAACAGCTGAGTATTGTTT

pLIC-
YopNM20D

YopN M20D_FW

GAAAAAGCATGATATTGTCTTGAAATTTTTAGAGCAAC

YopN M20D_RV

CAGACTTTCTTTTTATTTTCCTC

pLIC-
YopNL23D

YopN L23D_FW

TATGATTGTCGATAAATTTTTAGAGCAACCAG

YopN_L23D_RV

TGCTTTTTCCAGACTTTC
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