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Table S1. Strains and plasmids used in this study
Relevant description

Reference or source

Neisseria gonorrheae
MS11

AY529

AY534

PK127

MR535

PK186

AY534AatlA
AY534AtrakK
AY534AtraG

Escherichia coli
JM101

BTH101

10-beta
BL21(DE3)
Origami2(DE3)
Plasmids

pMR100

pAY25
pMR68

pAY27

pAY28

pUT18C

puUT18

pUTM18C

pKT25

p25N

pSTM25

pKTM25

WT N. gonorrhoeae

MS11 transformed with pAY28
MS11 transformed with pAY27
MS11AatlA

MS11AtraK

MS11AtraG

PK127 transformed with pAY27
MR535 transformed with pAY 27
PK186 transformed with pAY27

F* traD36 proA*B* lacl? A(lacZ)M15/ A(lac-proAB)
glnV thi

(F-, cya-99, araD139, galE15, galK16, rpsL1 (Strr),
hsdR2, mcrAl, mcrB1)

A(ara-leu) 7697 araD139 fhuA AlacX74 galK16 galE15
eld- $80dlacZAM15 recAl relAl endAl nupG rpsL
(Str®) rph spoT1 A(mrr-hsdRMS-mcrBC)

F-, lon-11, A(ompT-nfrA)885, A(galM-ybhJ)884, L.DE3
[lacl, lacUV5-T7 gene 1, ind1, sam7, nin5], 446,
[mal*]k-12(A5), hsdS10

A(ara-leu)7697 AlacX74 AphoA Pvull phoR araD139
ahpC galE galK rpsL F'[lac* lacl® pro] (DE3)
gor522::Tn10 trxB (StrR, TetR)

plasmid for linker-FLAG3
fusions

pMR100 with TraH-FLAG3
iga-trpB  complementation
tetracyline-inducible promoter
pMR68 with TraH-FLAG3 under
tetracycline inducible promoter
pAY25 with sequence downstream of traH added after
FLAGS tag, used to place the FLAG3 tag at the traH
native site

Bacterial two-hybrid vector designed to express a given
polypeptide fused in frame at its N-terminal end with T18
fragment; ColE1 ori, AmpR

Bacterial two-hybrid vector designed to express a given
polypeptide fused in frame at its C-terminal end with T18
fragment; ColE1 ori, AmpR

As pUT18C but designed to insert the TM domain 1 of E.
coli oppB between the cloned polypeptide and the T18
fragment; ColE1 ori, AmpR

Bacterial two-hybrid vector designed to express a given
polypeptide fused in frame at its N-terminal end with T25
fragment; p15 ori, KmR

Bacterial two-hybrid vector designed to express a given
polypeptide fused in frame at its C-terminal end with T25
fragment; p15 ori, KmR

Bacterial two-hybrid vector designed to express a given
polypeptide fused in frame at its N-terminal end with TM
domain 1 of E. coli oppB and T25 fragment, p15 ori, SmR
Bacterial two-hybrid vector designed to express a given
polypeptide fused in frame at its N-terminal end with TM
domain 1 of E. coli oppB and T25 fragment, p15 ori,
KmR The TM region was PCR amplified from pSTM25

constructing C-terminal

construct contains the

control of the

2

(Swanson, 1972)
This study

This study

(Kohler et al. 2007)
(Ramsey et al. 2014)
(Kohler et al. 2013)
This study

This study

This study

New England Biolabs
Euromedex

New England Biolabs

Novagen

Novagen

(Ramsey et al. 2014)

This study
(Ramsey et al. 2012)

This study

This study
(Karimova et al.,
2001)

(Karimova et al.,
2001)

(Ouellette et al., 2014)

(Claessen et al., 2008)

(Ouellette et al., 2014)

This study



pUTM18CItgXn
pKTM25ItgXn
pUTM18CYagn
pKTM25Yagn
pUT18Traln
p25NTraln
pUT18CTraEn
pKT25TraEn
pUT18CTraKn
pUTM18CTraKn
pKT25TraKn
pKTM25TraKn
pUT18CTraBn
pKT25TraBn
pUTM18CDsbCn
pKTM25DshCn
pUT18CTraVn
pUTM18CTraVn
pKT25TraVn
pKTM25TraVn
pUT18CTraCn
pUT18TraCn
pKT25TraCn
p25NTraCn
pUTM18CTraWn
pKTM25TraWn
pUT18CTraUn
pUTM18CTraUn

pKT25TraUn

with primer pair 1/2 cut with Sall/EcoRI and cloned into

Sall/EcoRlI digested pKT25

LtgXn was PCR amplified using primer pair 3/4 and
cloned into pUTM18C

LtgXn was PCR amplified using primer pair 3/4 and
cloned into pKTM25

Yagn was PCR amplified using primer pair 5/7 and
cloned into pUTM18C

Yagn was PCR amplified using primer pair 5/7 and
cloned into pKTM25

TraLnwas PCR amplified using primer pair 7/8 and
cloned into pUT18

TraLnwas PCR amplified using primer pair 7/8 and
cloned into p25N

TraEnwas PCR amplified using primer pair 9/10 and
cloned in pUT18C

TraEnwas PCR amplified using primer pair 9/10 and
cloned in pKT25

TraKynwas PCR amplified using primer pair 11/12 and
cloned in pUT18C

TraKynwas PCR amplified using primer pair 11/12 and
cloned in pUTM18C

TraKy was PCR amplified using primer pair 11/12 and
cloned in pKT25

TraKy was PCR amplified using primer pair 11/12 and
cloned in pKTM25

TraBn was PCR amplified using primer pair 13/14 and
cloned into pUT18C

TraBn was PCR amplified using primer pair 13/14 and
cloned into pKT25

DsbCnwas PCR amplified using primer pair 15/16 and
cloned into pUTM18C

DsbCn was PCR amplified using primer pair 15/16 and
cloned into pKTM25

TraVnwas PCR amplified using primer pair 17/18 and
cloned into pUT18C

TraVnwas PCR amplified using primer pair 17/18 and
cloned into pUTM18C

TraVnwas PCR amplified using primer pair 17/18 and
cloned into pKT25

TraVnwas PCR amplified using primer pair 17/18 and
cloned into pKTM25

TraCnwas PCR amplified using primer pair 19/20 and
cloned into pUT18C

TraCnwas PCR amplified using primer pair 19/21 and
cloned into pUT18C

TraCnwas PCR amplified using primer pair 19/20 and
cloned into pKT25

TraCy was PCR amplified using primer pair 19/21 and
cloned into pUT18C

TraWn was PCR amplified using primer pair 22/23 and
cloned into pUTM18C

TraWn was PCR amplified using primer pair 22/23 and
cloned into pKTM25

TraUn was PCR amplified using primer pair 24/26 and
cloned into pUT18C

TraUn was PCR amplified using primer pair 24/26 and
cloned into pUTM18C

TraUn was PCR amplified using primer pair 24/26 and
cloned into pKT25

This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study

This study



pKTM25TraUn
pUTM18CTrbCn
pKTM25TrbCn
pUT18CTraNn
pUTM18CTraNn
pKT25TraNn

pPKTM25TraNn

pUTM18CTraFn
pKTM25TraFn
pUT18CTraHn
pUTM18CTraHn
pKT25TraHn
pKTM25TraHn
pUT18TraGn
p25NTraGn
pUT18CAtIAN
pUT18AtI AN
pUTM18CAtIAN
pKT25AtIAN
p25NAtIAN
pKTM25AtIAN
pUT18CTraBr
pKT25TraBr
pUT18CTraCr
pUT18TraCr
pKT25TraCr
p25NTraCr
pUT18CTraEr

pKT25TraEr

TraUn was PCR amplified using primer pair 24/26 and
cloned into pKTM25

TrbCnwas PCR amplified using primer pair 26/28 and
cloned into pUTM18C

TrbCnwas PCR amplified using primer pair 26/28 and
cloned into pKTM125

TraNn was PCR amplified using primer pair 28/30 and
cloned into pUT18C

TraNn was cut out from pKT25TraNy with Xbal/BamHI

and cloned into Xbal/BamH]I digested pUTM18C
TraNn was PCR amplified using primer pair 29/30 and
cloned into pKT25

TraNn was cut out from pUTM18CTraNy with
Xbal/BamHI and cloned into Xbal/BamHI digested
pKTM25

TraFnwas PCR amplified using primer pair 32/34 and
cloned into pUTM18C

TraFnwas PCR amplified using primer pair 32/34 and
cloned into pKTM25

TraHn was PCR amplified using primer pair 34/35 and
cloned into pUT18C

TraHny was PCR amplified using primer pair 34/35 and
cloned into pUTM18C

TraHny was PCR amplified using primer pair 34/35 and
cloned into pKT25

TraHn was PCR amplified using primer pair 34/35 and
cloned into pKTM25

TraGnwas PCR amplified using primer pair 36/37 and
cloned into pUT18

TraGnwas PCR amplified using primer pair 36/37 and
cloned into p25N

AtlAnywas PCR amplified using primer pair 38/39 and
cloned into pUT18C

AtlAn was PCR amplified using primer pair 40/41 and
cloned into pUT18

AtlAywas PCR amplified using primer pair 40/42 and
cloned into pUTM18C

AtlAn was PCR amplified using primer pair 40/42 and
cloned into pKT25

AtlAn was PCR amplified using primer pair 38/43 and
cloned into pKT25

AtlAn was PCR amplified using primer pair 40/42 and
cloned into pKTM25

TraBr was PCR amplified using primer pair 44/45 and
cloned into pUT18C

TraBr was PCR amplified using primer pair 44/45 and
cloned into pKT25

TraCr was PCR amplified using primer pair 46/48 and
cloned into pUT18C

TraCr was PCR amplified using primer pair 46/48 and
cloned into pUT18

TraCr was PCR amplified using primer pair 46/48 and
cloned into pKT25

TraCr was PCR amplified using primer pair 46/47 and
cloned into p25N

TraEr was PCR amplified using primer pair 49/50 and
cloned into pUT18C

TraEr was PCR amplified using primer pair 49/50 and
cloned into pKT25

This study
This study
This study
This study
This study
This study

This study

This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study

This study



pUTM18CTraFr
pKTM25TraFr
pUTM18CTraHr
pKTM25TraHr
pUT18CTraKr
pUTM18CTraKr
pKT25TraKr
pKTM25TraKe
pUTM18CTraUr
pKTM25TraUr
pUT18CTraVe
pUTM18CTraVe
pKT25TraVe
pKTM25TraVr
pUTM18CTraWr
pKTM25TraWr
pUTM18CTrbCr
pKTM25TrbCr
pCOLADuet-1

pET22b
PET22bTraVn

pET22bTraVe

pCOLATraWn

PCOLATrbCg-SP

TraFr was PCR amplified using primer pair 51/52 and
cloned into pUTM18C

TraFr was PCR amplified using primer pair 51/52 and
cloned into pKTM25

TraHg was PCR amplified using primer pair 53/54and
cloned into pUTM18C

TraHe was PCR amplified using primer pair 53/54 and
cloned into pKTM25

TraKe was PCR amplified using primer pair 55/56 and
cloned into pUT18C

TraKewas PCR amplified using primer pair 55/56 and
cloned into pUTM18C

TraKe was PCR amplified using primer pair 55/56 and
cloned into pKT25

TraKg was PCR amplified using primer pair 55/56 and
cloned into pKTM25

TraUg was PCR amplified using primer pair 57/58 and
cloned into pUTM18C

TraUgr was PCR amplified using primer pair 57/58 and
cloned into pKTM25

TraVe was PCR amplified using primer pair 59/60 and
cloned into pUT18C

TraVe was PCR amplified using primer pair 59/60 and
cloned into pUTM18C

TraVe was PCR amplified using primer pair 59/60 and
cloned into pKT25

TraVe was PCR amplified using primer pair 59/60 and
cloned into pKTM25

TraWe was PCR amplified using primer pair 61/62 and
cloned into pUTM18C

TraWe was PCR amplified using primer pair 61/62 and
cloned into pKTM25

TrbCe was PCR amplified using primer pair 63/64 and
cloned into pUTM18C

TrbCe was PCR amplified using primer pair 63/64 and
cloned into pKTM25

Protein expression vector. Kan®

Protein expression vector. AmpR

TraVnand pET22b were PCR amplified using primer
pair 67/68 and primer pair 65/66 respectively. The PCR
products were combined using the NEBuilder HiFi DNA
Assembly Cloning Kit (New England Biolabs.).
TraVrand pET22b were PCR amplified using primer pair
75/76 and primer pair 73/74 respectively. The PCR
products were combined using the NEBuilder HiFi DNA
Assembly Cloning Kit (New England Biolabs.).

TraWy and pCOLADuet were PCR amplified using
primer pair 71/72 and primer pair 69/70 respectively. The
PCR products were combined using the NEBuilder HiFi
DNA Assembly Cloning Kit (New England Biolabs.).
TrbCg-SP and pCOLADuet were PCR amplified using
primer pair 77/78 and primer pair 69/70 respectively. The
PCR products were combined using the NEBuilder HiFi
DNA Assembly Cloning Kit (New England Biolabs.).

This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
Novagen

Novagen
This study

This study

This study

This study


https://www.neb.com/products/e5520-nebuilder-hifi-dna-assembly-cloning-kit
https://www.neb.com/products/e5520-nebuilder-hifi-dna-assembly-cloning-kit
https://www.neb.com/products/e5520-nebuilder-hifi-dna-assembly-cloning-kit
https://www.neb.com/products/e5520-nebuilder-hifi-dna-assembly-cloning-kit

Version Controlled Strains:

Version-controlled cell repositories (Tellechea-Luzardo et al., 2020) to facilitate reproduction
and derivative work from this paper can be found here:

TraVn: https://cellrepo.herokuapp.com/repositories/53?branch id=68&Ilocale=en

TraVE: https://cellrepo.herokuapp.com/repositories/56?branch id=75&locale=en

TraVn TraVe

This repository focuses on TraV proteins and describes the plasmids containing them.


https://cellrepo.herokuapp.com/repositories/53?branch_id=68&locale=en
https://cellrepo.herokuapp.com/repositories/56?branch_id=75&locale=en

Table S2. Primers used in this study. Restriction sites used for cloning are underlined

1. CCGACAACGACGTCAACAG

2. CCAGGGTTTTCCCAGTCA

3. GGAAGGATCCCTGTTATAAGGAAGCCGGCAGCAA
4. GCTACGAATTCCTACGAAGAGCGTGTTTTTAATCGTT
5. GGAAGGATCCCATGATTCTGACAGCCTGTGCC

6. GCTACGAATTCTTACCAAGTGATTACAACGGTTCTC
7. CAAGATCTAGAGATGAGAGATTATCATGTGCC

8. GCTACGAATTCGAATTTAGAAACTCCCGTTTAT

9. GGAAGGATCCCATGTTGAGTGAATTGGCGATA A

10. GCTAC GAATTCTCAATTACCTCGATTACCGCC

11. GGAAGGATCCCGCGCAACGAGTGCCGGCAACA

12. GCTACGAATTCTCAACCTCCCGGACGGCTGAT

13. GGAAGGATCCCATGAGGGTGAAAGTAAACAAATT
14. GCTACGAATTCCTATTTGGTTTCGCCGGTAT

15. GGAAGGATCCCGATGTCAAAACTGTTGGAAGCACT
16. GCTACGAATTCTCATTCTGCTCCCGCTCCATTTAA

17. CAA GATCTAGAGTCAACCTTAACCATGTCCGGT

18. AAGGGGATCCCTATCGAACGGTACCGGGAAT

19. GCTACTCTAGAGATGGGCGTCCTGTCAAAATTT

20. AAGGGGATCCTTAGCGGGTTGCGGCACGGTCCCTT
21. AATTCGGATCCTCGCGGGTTGCGGCACGGTCCCTT
22. GGAAGGATCCCTCGACACCCCCTGTCGAGA

23. GCTACGAATTCTCACGGTTTCATGACCTCTACAC

24. GCTACTCTAGAGGCTGAAGCTGTTCCTACT

25. AAGGGGATCCTCAATTAGTCTTAAATTTATATGCACCA
26. GGAAGGATCCCGCGGATGTAGAGGCGGC

27. GCTACGAATTCTCATTTTCTGCCTTCCAGAACGG

28. GCTACGGATCCCGCCGCACTCAGGGAA

29. AAGGCCCGGGGTTATTGATATTCATAATAGTTCTTCACTTCCAA
30. GCTACTCTAGAGGCCGCACTCAGGGAAA

31. AAGGGGATCCTTATTGATATTCATAATAGTTCTTCACTTCCAAATTTTTCC
32. GGAAGGATCCCGCGGATGATGGCATGGGAT

33. GCTACGAATTCTTAATACAATGTCCCGACAGGGCG
34. GGAAGGATCCCGGCATAGAGAAGAACATGGCT

35. GCTACGAATTCTTAGAAACGGTTCATCGAATCAAA
36. GCTACTCTAGAGATGGCTGTCGAATACTTTACTTTC
37. CTACGGTACCCGTTCCTTTGGGCGGAATACAGC

38. CAAGATCTAGAGATGTGGCGTGGAATATCAAGTGGA
39. TTCGCGGTACCTTAAAATCCTCTCTGCCTAAAGAA



40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

GGAAGGATCCCATGTGGCGTGGAATATCAAGT
GCTACGAATTCAGAAATCCTCTCTGCCTAAAGAAATT
GCTACGAATTCTTAAAATCCTCTCTGCCTAAAGAAATT
CTACGGTACCCGAAATCCTCTCTGCCTAAAGAAATT
GGAAGGATCCCATGGCCAGTATCAATACCATTGTG
GCTACGAATTCTTATTTGCCATCGTTGCCCC
GGAAGGATCCCGTGAATAACCCACTTGAGGCC
GCTACGAATTCGATGCCACACTCCTGTATTTCT
GCTACGAATTCTCATGCCACACTCCTGTATTTCT
GGAAGGATCCCATGGAACACGGTGCCCG
GCTACGAATTCTTATTTTTTCTCATCGTCTG
GGAAGGATCCCAAAGATGCAGGCTGGCAGT

GCTACGAATTCTTAAAAATTGGGTTTAAAATCTTCAGAAACGTTCAG

GGAAGGATCCCGATGTGAACAGCGACATGAATCAG
GCTACGAATTCTCACAGCGTGCTCCCTC
GGAAGGATCCCGCAAACGGTACGCTGGC
GCTACGAATTCTCAGTTGCCCTCCCCG
GGAAGGATCCCGATTCTGCCTGTGAGGGGC
GCTACGAATTCTCACAGGAAGACACAGTTACGTTTACG
GGAAGGATCCCAGTACGGAATTTGAGTGTAACGC
GCTACGAATTCTTAATTAATACGTGGTTTTCCCCACG
GGAAGGATCCCGCCGATCTTGGTACCTGGG
GCTACGAATTCTCATTTTCTGCCCTCCTCTG
GGAAGGATCCCTCAGAAAACGTGAACACTCCTG
GCTACGAATTCTCATTTCCCGGAATCTCCTTTC
TACCGTTCGACTCGAGCACCACCACCAC
TACCGGACATATCCATGGCCATCGCCGG
GGCCATGGATATGTCCGGTATCGGCGGTAG
GGTGCTCGAGTCGAACGGTACCGGGAATAC
CTCGAGTCTGGTAAAGAAAC
TGTATATCTCCTTCTTATACTTAAC
GTATAAGAAGGAGATATACAATGTCCCACAAGAAAAAAATAG
GTTTCTTTACCAGACTCGAGCGGTTTCATGACCTCTAC
ACGTATTAATCTCGAGCACCACCACCAC
ATTCCGTACTATCCATGGCCATCGCCGG
GGCCATGGATAGTACGGAATTTGAGTGTAAC
GGTGCTCGAGATTAATACGTGGTTTTCCC
GTATAAGAAGGAGATATACAATGTCAGAAAACGTGAAC
GTTTCTTTACCAGACTCGAGTTTCCCGGAATCTCCTTTC
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Fig.S1. Bacterial two-hybrid interactions between Neisseria proteins (lane 1 and 3) and
corresponding mixed interactions defined as an interaction between a protein from the N.
gonorrhoeae T4SS and a protein from the T4SS encoded by the F-plasmid. The figure shows
colonies of E. coli BTH101 transformants carrying plasmids encoding the proteins indicated in
the order T18/T25. Protein names in green indicate that the gene encoding the protein was
cloned in a BACTH-TM system vector, black names indicate that the gene was cloned in the
BACTH system vector. C1, C2, C3, C4 and C5 are vector controls; respectively
pUT18C/pKT25,  pUTMI18C/pKTM25,  pUT18/pKT25,  pUTI18C/pKTM25 and
pUTM18C/pKT25. The mixed interactions are: 1. DsbCn/TraBg, 2. TM-TraVr/DsbCn, 3 TM-
TraVe/TraHn, 4. TraUr/TraHn, 5. TM-TraVn/TraFr, 6. TraBr/TraHn, 7. TraHn/TraBg. 8. TM-
TraVn/TraBr, 9. TraBe/TM-TraVn, 10. TM-TraVr/TraBn. B. Image obtained by scanning the
agar plate.
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Fig.S2. Bacterial two-hybrid interactions between F-plasmid proteins (lane 1 and 3) and
corresponding mixed interactions defined as an interaction between a protein from the N.
gonorrhoeae T4SS and a protein from the T4SS encoded by the F-plasmid. The figure shows
colonies of E. coli BTH101 transformants carrying plasmids encoding the proteins indicated in
the order T18/T25. Protein names in green indicate that the gene encoding the protein was
cloned in a BACTH-TM system vector, black names indicate that the gene was cloned in the
BACTH system vector.C2, C3, C4 and C5 are vector controls; respectively pUT18C/pKT25,
pUTM18C/pKTM25, pUT18/pKT25, pUT18C/pKTM25 and pUTM18C/pKT25. The mixed
interactions are: 1 TraFe/TraBn, 2. TraFn/TraBr, 3. TraBe/TraFn, 4. TraUg/TraWn 5.
TrbCre/TraUy, 6. TaUN/TrbCk,, 7. TraUn/TM-TraKe, 8. TraFn/TM-TraKe 9. TM-TraVn/TrbCe
10. TrbCe/TM-TraVn 11. TrbCr/TrbCn, 12. TrbCn/TrbCr, 13. TrbCn/TM-TraKr, 14.TM-
Trakn/TrbCr. B. Image obtained by scanning the agar plate.
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Fig. S3. Mixed interactions (defined as interactions between a protein from the N. gonorrhoeae
T4SS and a protein from the F-plasmid T4SS) corresponding to interactions observed with both
N. gonorrhoeae and F-plasmid proteins. A. Photograph of colonies of E. coli BTH101
transformants carrying plasmids encoding the proteins indicated in the order T18/T25. Protein
names in green indicate that the gene encoding the protein was cloned in a BACTH-TM system
vector, black names indicate that the gene was cloned into the BACTH system vector. C1, C2
and C4 are vector controls; respectively pUT18C/pKT25, pUTM18C/pKTM25 and
pUT18C/pKTM25. The following interactions are shown: 1. TraBn/TraBg. 2. TraBg/TraBn, 3.
TraBn/TM-TraKg, 4. TM-TraKe/TraBn, 5. TM-TraKn/TraBg, 6. TM-TraVe/TM-TraKy, 7. TM-
TraVN/TM-TraKe, 8. TM-TraVe/TM-TraVn, 9. TM-TrbCe/TM-TraWhy, 10. TM-TraWn/TM-
TrbCe, 11. TM-TraWr/TraBn, 12. TraBe/TM-TraWn, 13. TM-TraWn/TraBr, 14. TM-
TrbCe/TraBn, 15. TM-TrbCn/TraBg, 16. TM-TraVn/TM-TraWe, 17. TM-TraVe/TM-TraWn,
18. TraEn,/TraBr 19. pUT18TraCn/pKT25TraCr, 20. pUT18CTraCn/pKT25TraCr. B. Image
obtained by scanning the agar plate
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A 1 2345 67 8 B

28 kDa |
17 kDa

28 kDa

Lysozyme ( ‘
1. Standard 1. Standard
2. TraV,/TraW, loading t 2. TraW, loading
3. TraVy run through 3. TraW,y run through
4. TraVy wash 1 4. TraW, wash 1
5. TraVy wash 2 5. TraW, wash 2
6. TraVy wash 3 6. TraW, wash 3
7. TraVy elution 1 125 mM imidazole 7. TraW, elution 1 125 mM imidazole
8. TraVy elution 2 250 mM imidazole 8. TraW, elution 2 250 mM imidazole
C 1 2 3 4 5 6 7 8
——— ———— - 1 Standard
2. TraVy loading t
3. TraVy /TraWy run through
4. TraVy /TraWy wash 1
28 kDa 5. TraVy /TraWy wash 2
6. TraVy/TraW, wash3
17 kDa 7. TraVy / TraW, elution 125 mM imidazole
8. TraV,/TraW elution 250 mM imidazole
D 123456 7839 E 1 2345 6 7 8

28 kDa
17 kDa |-

Standard Standard
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Fig. S4. Pull-down experiments. A. Pull-down results for lysate from E. coli
BL21(DE3)(pET22bTraVn) mixed with lysate from E. coli BL21(DE3)(pCOLADuet). + By a
mistake TraVn/TraWn loading is shown on Gel A while the TraVn loading is shown on Gel C.
B. Pull-down results for lysate from E. coli BL21(DE3)(pCOLADuetTraWn) mixed with lysate
from E. coli BL21(DE3)(pET22b). C. Pull-down results for lysate from E. coli
BL21(pET22bTraVn) mixed with lysate from E. coli BL21(DE3)(pCOLADuetTraWy). D.
Pull-down results for lysate from E. coli Origami-2(DE3)(pCOLADuetTrbCr) mixed with
lysate from E. coli BL21(DE3)(pET22b). E. Pull-down results for lysate from E. coli
BL21(pET22bTraVe) mixed with lysate from E. coli Origami-2(DE3)(pCOLADuet). F. Pull-
down results for lysate from E. coli BL21(pET22bTraVr) mixed with lysate from E. coli
Origami-2(DE3)(pCOLADuetTrbCg). Only a partial resin binding of His-TraVn and His-
TraVewas observed probably due to some His-TraVnand His-TraVr being trapped in inclusion
bodies (A, C and E).
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