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Appendix Table S1. A list of bacterial strains used in this study. 

Strain name Genotype Comments Source 
Vibrio parahaemolyticus 
RIMD 2210633 

Wild type Used for generating 
deletion strains, as an 
attacker in bacterial 
competition assays, 
and as a template for 
PCR amplification. 

Obtained from Kim 
Orth; (Makino et al, 
2003) 

Vibrio parahaemolyticus 
RIMD 2210633 Δhcp1 

Δhcp1 RIMD 2210633 
derivative containing an 
in-frame deletion of 
vp1393; used as an 
attacker in bacterial 
competition assays and 
for VP1388 and 
VP1390 expression. 

This study 

Vibrio parahaemolyticus 
RIMD 2210633 
Δvp1388 

Δvp1388 RIMD 2210633 
derivative containing an 
in-frame deletion of 
vp1388; used as an 
attacker and prey in 
bacterial competition 
assays. 

This study 

Vibrio parahaemolyticus 
RIMD 2210633 
Δvp1388-MIX 

Δvp1388-MIX RIMD 2210633 
derivative containing a 
deletion of the vp1388 
region encoding a MIX 
domain (corresponding 
to amino acids 242-
423); used as an 
attacker in bacterial 
competition assays. 

This study 

Vibrio parahaemolyticus 
RIMD 2210633 
Δvp1389 

Δvp1389 RIMD 2210633 
derivative containing an 
in-frame deletion of 
vp1389; used as an 
attacker and prey in 
bacterial competition 
assays, and in 
immunoprecipitation 
assays.  

This study 

Vibrio parahaemolyticus 
RIMD 2210633 
Δvp1390 

Δvp1390 RIMD 2210633 
derivative containing an 
in-frame deletion of 
vp1390; used as an 
attacker and prey in 
bacterial competition 
assays. 

This study 

Vibrio parahaemolyticus 
RIMD 2210633 Δhns 

Δhns RIMD 2210633 
derivative containing an 
in-frame deletion of 
vp1133; used as an 
attacker and prey in 
bacterial competition 

This study 
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assays, and in 
secretion assays. 

Vibrio parahaemolyticus 
RIMD 2210633 
Δhns/Δhcp1 

Δhns/Δhcp1 RIMD 2210633 
derivative containing an 
in-frame deletion of 
vp1133 and of vp1393; 
used as an attacker in 
bacterial competition 
assays, in secretion 
assays, and in 
immunoprecipitation 
assays. 

This study 

Vibrio parahaemolyticus 
RIMD 2210633 
Δhns/Δvp1388-MIX 

Δhns/Δvp1388-MIX RIMD 2210633 
derivative containing an 
in-frame deletion of 
vp1133 and of the 
vp1388 region 
encoding a MIX domain 
(corresponding to 
amino acids 242-423); 
used as an attacker in 
bacterial competition 
assays, and in 
secretion assays. 

This study 

Vibrio parahaemolyticus 
RIMD 2210633 
Δhns/Δvp1390 

Δhns/Δvp1390 RIMD 2210633 
derivative containing an 
in-frame deletion of 
vp1133 and of vp1390; 
used as an attacker in 
bacterial competition 
assays, and in 
secretion assays. 

This study 

Vibrio parahaemolyticus 
RIMD 2210633 
Δhns/Δhcp1/Δvp1390 

Δhns/Δhcp1/Δvp1390 RIMD 2210633 
derivative containing an 
in-frame deletion of 
vp1133, vp1393, and 
vp1390; used for 
immunoprecipitation 
assays. 

This study 

Escherichia coli DH5α (λ 
pir) 

K-12 derivative 
laboratory strain 
containing λ pir 

Used for plasmid 
maintenance and 
cloning 

Obtained from Eric V. 
Stabb 

Escherichia coli XL1 
Blue 

Laboratory strain Used as prey in 
bacterial competition 
assays 

Purchased from 
Addgene 

Escherichia coli 
sAJM.1506  

MG1655-derivative; 
“Marionette” strain 

Used for protein 
expression, toxicity 
assays, and 
microscopy 

Purchased from 
Addgene; (Meyer et al, 
2019) 

Escherichia coli BL21 
(DE3) 

Laboratory strain Used for protein 
expression 

Obtained from Kim Orth 
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Appendix Table S2. A list of plasmids used in this study. 
Plasmid name Description Comments Source 

pDM4 a CmR and oriVR6K-
containing suicide 
vector 

Used to generate deletions in 
Vibrio genomes 

(O’Toole et al, 
1996) 

pDM4:vp1388 pDM4 containing 1 kb 
upstream and 1 kb 
downstream of 
vp1388 in its MCS 

Used to delete vp1388 in V. 
parahaemolyticus RIMD 
2210633 

(Salomon et al, 
2014a) 

pDM4:vp1388-MIX  pDM4 containing 1 kb 
upstream and 1 kb 
downstream of the 
vp1388 region 
encoding the MIX 
domain in its MCS 

Used to delete the vp1388 
region encoding the MIX 
domain (corresponding to 
amino acids 242-423) in V. 
parahaemolyticus RIMD 
2210633 

This study 

pDM4:vp1389 pDM4 containing 1 kb 
upstream and 1 kb 
downstream of 
vp1389 in its MCS 

Used to delete vp1389 in V. 
parahaemolyticus RIMD 
2210633 

This study 

pDM4:vp1390 pDM4 containing 1 kb 
upstream and 1 kb 
downstream of 
vp1390 in its MCS 

Used to delete vp1390 in V. 
parahaemolyticus RIMD 
2210633 

This study 

pDM4:hns pDM4 containing 1 kb 
upstream and 1 kb 
downstream of 
vp1133 in its MCS 

Used to delete hns in V. 
parahaemolyticus RIMD 
2210633 

(Salomon et al, 
2014b) 

pDM4:hcp1 pDM4 containing 1 kb 
downstream and 1 kb 
upstream of vp1393 
in its MCS 

Used to delete vp1393 in V. 
parahaemolyticus RIMD 
2210633 

(Salomon et al, 
2013) 

pBADK/Myc-His pBR322 ori-
containing plasmid 
harboring a KanR 
cassette, araC, and 
an MCS following a 
Pbad promoter 

Used for arabinose-inducible 
expression 

(Salomon et al, 
2013) 

pPER5 pBADK/Myc-His with a 
PelB signal peptide 
inserted at the 5' end 
of the MCS 

Used for arabinose-inducible 
expression of proteins 
targeted to the periplasm in 
E. coli 

(Dar et al, 2018) 

pBAD33.1 p15A ori-containing 
plasmid carrying a 
CmR gene, araC, and 
an MCS following a 
Pbad promoter. 

Used as template to 
construct pBAD33.1F 

Purchased from 
Addgene; (Chung & 
Raetz, 2010) 

pBAD33.1F pBAD33.1 with a 
FLAG tag inserted at 
the 3' end of the MCS 

Used for arabinose-inducible 
expression 

(Fridman et al, 
2020) 

pVP1388peri pPER5 plasmid 
containing the CDS of 
vp1388 in frame with 
the N-terminal PelB 
signal peptide and the 

Used for arabinose-inducible 
expression of periplasm-
targeted VP1388 in E. coli 

This study 
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C-terminal Myc-His 
tag  

pVP1388Myc pBADK/Myc-His 
plasmid containing 
the CDS of vp1388 in 
frame with a C-
terminal Myc-His tag  

Used for arabinose-inducible 
expression of VP1388 in E. 
coli 

This study 

pVP1388 pBAD33.1F plasmid 
containing the CDS of 
vp1388 in frame with 
the C-terminal FLAG 
tag 

Used for arabinose-inducible 
expression of VP1388 in 
Vibrio 

This study 

pVP1389 pBAD/Myc-His 
containing the CDS of 
vp1389 in frame with 
the C-terminal Myc-
His tag 

Used for arabinose-inducible 
expression of VP1389 in 
Vibrio 

This study 

pVP1389∆SS pBAD/Myc-His 
containing the CDS of 
vp1389 lacking the 
first 17 amino acids in 
frame with the C-
terminal Myc-His tag 

Used for arabinose-inducible 
expression of VP1389∆SS in 
Vibrio 

This study 

pVP1390peri pPER5 plasmid 
containing the CDS of 
vp1390 in frame with 
the N-terminal PelB 
signal peptide and the 
C-terminal Myc-His 
tag 

Used for arabinose-inducible 
expression of periplasm-
targeted VP1390 in E. coli 

This study 

pVP1390 pBAD33.1 plasmid 
containing the CDS of 
vp1390 in frame with 
the C-terminal FLAG 
tag 

Used for arabinose-inducible 
expression of VP1390 in 
Vibrio and in E. coli 

This study 

pVP1390cyto pBAD/Myc-His 
containing the CDS of 
vp1390 in frame with 
the C-terminal Myc-
His tag 

Used for arabinose-inducible 
expression of cytoplasmic 
VP1390 in E. coli 

This study 

pPoNi pBAD33.1 plasmid 
containing the CDS of 
b5c30_rs14460 from 
V. parahaemolyticus 
12-297/B in frame 
with the C-terminal 
FLAG tag 

Used for arabinose-inducible 
expression of PoNi in E. coli 

(Jana et al, 2019) 

pPoNeD335A pBAD/Myc-His 
containing the CDS of 
b5c30_rs14465 from 
V. parahaemolyticus 
12-297/B carrying a 
mutation in the active 
site D335A, in frame 

Used for arabinose-inducible 
expression of PoNeD335A in E. 
coli 

(Jana et al, 2019) 
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with the C-terminal 
Myc-His tag 

psfGFPperi pPER5 plasmid 
containing the CDS of 
sfGFP in frame with 
the N-terminal PelB 
signal peptide and the 
C-terminal Myc-His 
tag 

Used for arabinose-inducible 
expression of sfGFP in E. 
coli 

This study 

psfGFP pBAD33.1F plasmid 
containing the CDS of 
sfGFP in frame with 
the C-terminal FLAG 
tag 

Used for arabinose-inducible 
expression of sfGFP in Vibrio 

This study 

pBC3020 pBAD33.1F plasmid 
containing the CDS of 
BC3020 in frame with 
the C-terminal FLAG 
tag 

Used for arabinose-inducible 
expression of BC3020 in 
Vibrio 

(Jana et al, 2019) 

pGFP a SpecR-containing, 
high copy number 
plasmid for 
constitutive 
expression of GFP in 
vibrios 

Used for constitutive 
expression of GFP in V. 
parahaemolyticus prey 
visualized under the 
microscope 

(Ritchie et al, 2012) 
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Appendix Table S3. A list of primers used in this study. 
Primer name Sequence (5' to 3') Description 
VP1388_MIX_Sacl_U
P_F 

CACCGAGCTCCCTCAACCTTCGGCTATCAGT Used to 
amplify 1 kb 
upstream of 
the vp1388 
MIX 
domain-
encoding 
region to 
construct 
pDM4:vp13
88-MIX 

VP1388_MIX_UP_R CCGGGATCACTTTCCAACACGTTATCCCACTCATCC 

VP1388_MIX_DN_F GGATAACGTGTTGGAAAGTGATCCCGGAACCAAG Used to 
amplify 1 kb 
downstream 
of the 
vp1388 MIX 
domain-
encoding 
region to 
construct 
pDM4:vp13
88-MIX 

VP1388_MIX_Sall_D
N_R 

CCACGTCGACCCTAGTTCAATATACTCACCCG 

VP1389_SacI_UP_F CACCGAGCTCAATTACGGAAAATGGTTAC Used to 
amplify 1 kb 
upstream of 
vp1389 to 
construct 
pDM4:vp13
89 

VP1389_BamHI_UP_
R 

CAACGGATCCCTTATATTCTCTTCGTTATC 

VP1389_BamHI_DN_
F 

CAACGGATCCGCCTTGTAGAGAACTGCAATG Used to 
amplify 1 kb 
downstream 
of vp1389 to 
construct 
pDM4:vp13
89 

VP1389_SalI_DN_R CAACGTCGACGCAAATTTCCCTAACGGAG 

VP1390_SphI_UP_F CACCGCATGCAATGCTCAACAGTGGGAAG Used to 
amplify 1 kb 
upstream of 
vp1390 to 
construct 
pDM4:vp13
90 

VP1390_BamHI_UP_
R 

CAACGGATCCAAATCCCCCTCTTTAACAAAATC 

VP1390_BamHI_DN_
F 

CACCGGATCCATGCAAAGAAAAACCGCC Used to 
amplify 1 kb 
downstream 
of vp1390 to 
construct 
pDM4:vp13
90 

VP1390_SpeI_DN_R CAACACTAGTTGGTGAAACGGGCGCTGG 

pVP1388peri_F CCCAGCCGGCGATGGCCATGTGGAGAATTCAAATGCATTT
AG 

Used to 
amplify 
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pVP1388peri_R TTTTGTTCGGGCCCAAGCTTACTTGGCTGATCTTTTTTCTT
ATAAG 

vp1388 to 
construct 
pVP1388peri 

pVP1388Myc_F GCTAACAGGAGGAATTAACCTTGTGGAGAATTCAAATGC Used to 
amplify 
vp1388 to 
construct 
pVP1388Myc 

pVP1388Myc_R TTTTGTTCGGGCCCAAGCTTACTTGGCTGATCTTTTTTCTT
ATAAGCC 

pVP1388_F CTTTAAGAAGGAGATATACATTTGTGGAGAATTCAAATGC Used to 
amplify 
vp1388 to 
construct 
pVP1388 

pVP1388_R CGTCGTCATCCTTGTAATCACTTGGCTGATCTTTTTTCTTA
TAAGC 

pVP1389_F GCTAACAGGAGGAATTAACCATGAATCTACGTCATACATTA
TGC 

Used to 
amplify 
vp1389 to 
construct 
pVP1389 

pVP1389_R TTTTGTTCGGGCCCAAGCTTTAAATCCCCCTCTTTAAC 

pVP1389_∆SS_F GCTAACAGGAGGAATTAACCATGTGTAATCAAGAATCGGC
CAAGG 
 

Used with 
pVP1389_R 
to amplify 
vp1389 to 
construct 
pVP1389∆SS 

pVP1390peri_F CCCAGCCGGCGATGGCCATGAGCCTTGTAGAGAACTGCA
ATG 

Used to 
amplify 
vp1390 to 
construct 
pVP1390peri 

pVP1390peri_R TTTTGTTCGGGCCCAAGCTTGGAAGGGTTATCAAGTGACT
TTTC 

pVP1390cyto_F TTTTGGGCTAACAGGAGGAATTAACCATGAGCCTTGTAGA
GAACTGC 

Used with 
pVP1390peri

_R to 
amplify 
vp1390 to 
construct 
pVP1390cyto 

pVP1390_F CTTTAAGAAGGAGATATACATATGAGCCTTGTAGAGAACT
GC 

Used to 
amplify 
vp1390 to 
construct 
pVP1390 

pVP1390_R CGTCGTCATCCTTGTAATCGGAAGGGTTATCAAGTGACTT
TTC 

psfGFPperi_F CCCAGCCGGCGATGGCCATGGTGAGCAAGGGCGAGGAG Used to 
amplify 
sfgfp to 
construct 
psfGFPperi 

psfGFPperi_R TTTTGTTCGGGCCCAAGCTTCTTGTACAGCTCGTCCATGC
C 

psfGFP_F CTTTAAGAAGGAGATATACATATGGTGAGCAAGGGCGAGG
AGC 

Used to 
amplify 
sfgfp to 
construct 
psfGFP 

psfGFP_R CGTCGTCATCCTTGTAATCCTTGTACAGCTCGTCCATGCC
G 
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