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Fig. S1 : Expression of the wild-type pIN-pIII-N1“™ His-tagged constructs and individual

cysteine mutants. Western immunoblot of 0.2 OD units of whole-cell lysates of E. coli DH5a strain
carrying pIN-pllI-N1™, or cysteine variants pIN-pllI-N1™ €325, C47S, C75S and C96S, and probed with
anti-His antibody. The molecular weight markers (in kDa) are indicated on the left.
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Fig. S2 : Expression and periplasmic transport of the pIII-N1 His-tagged constructs and point
mutants of interest. V. cholerae 0395 cells carrying pIN-pIII-N1™, pIN-pIII-N 1™ (E37Q D39N),
pIN-pIII-N1™ (E92K) or pIN-pIII-N1"" were grown to OD=0.3 in LB supplemented with MgCl2,
then incubated either with (+) or without (-) sodium azide (NaN; 1 mM) for 30 min at room temperature.
Then, plasmid expression was induced by adding IPTG (100 uM) and incubating the cultures at 37°C
for 2 hrs. A total of approximately 0.2 OD units of whole cell lysate were loaded on a 15% acrylamide
gel SDS-PAGE and immunodetected using anti-His monoclonal antibody. The molecular weight
markers (in kDa) are indicated on the left. Stars indicate the higher molecular weight bands
corresponding to protein precursors that accumulate in the cytoplasm when the sec pathway is inhibited
by NaNs.
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Fig. S3 : List of Vibrio cholerae isolate genomes used to study TolA sequence conservation. The
TolA protein sequences retreived from the listed 128 Vibrio cholerae isolates present 100% identity.
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[Vibrio_mimicus]/1-120
[Vibrio_breoganiil/1-118
ibrio_ezurae]/1-119
[Vibrio_halioticolij/1-119
[Vibrio_antiquarius]/1-118
[Vibrio_sp._$512-13]/1-120
[Vibrio_sp._AND4]/1-120
[Vibrio_alginolyticus/1-118
[Vibrio_natriegensj/1-119
[Vibrio_sp._EIY3]/1-119
[Vibrio_azureusj/1-118
IVibrio_cidicii}/1-119
[Vibrio_navarrensis}/1-119
[Vibrio_sp._5234-5]/1-119
[Vibrio_kanaloae]/1-119
[Vibrio_vulnificus}/1-119
(Vibrio_bivalvicida]/1-119
[Vibrio_variabilis)/1-118
[Vibrio_sp._HENC-01]/1-120
[Vibrio_sp._16]/1-118
[Vibrio_sagamiensis]/1-118
[Vibrio_proteolyticusj/1-118
[Vibrio_rotiferianus]/1-119
[Vibrio_genomosp._F6]/1-119
[Vibrio_sp._J2-1}/1-119
Vibrio_fluvialis}/1-121
[Vibrio_anguillarum}/1-120
[Vibrio_sp._ZOR0018]/1-120
[Vibrio_ordalii}/1-120
[Vibrio_ponticus]/1-118
[Vibrio_sp._DCR_1-4-2]/1-118
[Vibrio_scophthalmil/1-118
[Vibrio_ichthyoenteril/1-118
[Vibrio_panuliri/1-118
[Vibrio_rhizosphaeraej/1-121
[Vibrio_sp._RC586]/1-120
[Vibrio_albensisj/1-120
(Vibrio_quintilis}/1-118
[Vibrio_gazogenes]/1-121
[Vibrio_rumoiensis]/1-119
[Vibrio_litoralis}/1-118
[Vibrio_sp._ICM_19241}/1-119
[Vibrio_cyclitrophicus)/1-119
[Vibrio_tritonius]/1-119
[Vibrio_crassostreae]/1-119
[Vibrio_celticus]/1-119
[Vibrio_toranzoniae]/1-119
[Vibrio_maritimus}/1-120
[Vibrio_barjaeil/1-119
[Vibrio_brasiliensis}/1-119
[Vibrio_sp._52757}/1-119
[Vibrio_neptunius]/1-120
[Vibrio_tasmaniensis]/1-119
[V._nigripulchritudo)/1-119
[Vibrio_caribbeanicus]/1-118
[Vibrio_metschnikoviil/1-121
[Vibrio_splendidus]/1-119
[Vibrio_hepatarius]/1-119
[Vibrio_campbelliij/1-120
[V._parahaemolyticus]/1-118
[Vibrio_nereis)/1-119
[Vibrio_harveyi]/1-119
rio_owensii]/1-119
rio_sp._712i1}/1-119
[Vibrio_sp._JCM_18905]/1-119
[Vibrio_sp._RC341]/1-120
[Vibrio_genomosp._F10j/1-119
[Vibrio_sp._ECSMB14106]/1-119
[Vibrio_fortis]/1-119
[Vibrio_diazotrophicus}/1-120
[Vibrio_sp._CAIM_1540}/1-120
[Vibrio_sinaloensis}/1-120
[Vibrio_furnissii]/1-121
[Vibrio_paciniil/1-119
V._coralliilyticus]/1-120
jo_tubiashii]/1-120
[Vibrio_sp._8183]/1-120
[Vibrio_orientalis]/1-120
Vibrio_shilonii]/1-119
[Vibrio_sp._ER1A]/1-119
[Vibrio_mediterranei]/1-119
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Fig. S4: Multiple TolAIIl domain sequence alignment of representative members of the
gammaproteobacteria family Vibrionaceae genus Vibrio. The depicted secondary-structure
elements correspond to the crystal structure of V. cholerae TolAlll (PDB: 4G7X) with B-strands as
arrows and a-helices as a cylinders. Positions are colored according to the Clustal color scheme:
cysteines in pink, glycines in orange and prolines in yellow; other positions are colored according to
conservation of chemical properties: hydrophobic in blue, aromatic in cyan, polar negative in purple,
polar positive in red, and polar neutral in green.
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[Vibrio_cholerae]/1-120
[Photobacterium_phosphoreum)/1-115
[Photobacterium_sp._AK15]/1-116
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[salinivibrio_socompensis]/1-116
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[salinivibrio_sp._ES.052)/1-116
[Grimontia_hollisae]/1-116
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[Aliivibrio_sp._15128]/1-115
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[Aliivibrio_fischeri]/1-116
[Aliivibrio_logei}/1-116
[Aliivibrio_salmonicida]/1-116
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Fig. S5: Multiple TolAlll domain sequence alignment of representative members of the
gammaproteobacteria family Vibrionaceae. The depicted secondary-structure elements correspond
to the crystal structure of V. cholerae TolAlll (PDB: 4G7X) with B-strands as arrows and a-helices as a
cylinders. Positions are colored according to the Clustal color scheme: cysteines in pink, glycines in
orange and prolines in yellow; other positions are colored according to conservation of chemical
properties: hydrophobic in blue, aromatic in cyan, polar negative in purple, polar positive in red, and
polar neutral in green. Stars indicate the positive charged residues present on the same side of the
a2-helix.
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Atom Atom Res Res Atom Res Res Res
no. name name no. Chain no. name name no. Chain
1. 102 (0] THR 10 A <--> 2257 (0] LEU 310 B
2. 102 (0] THR 10 A <--> 2278 CG2 THR 311 B
3. 102 (0] THR 10 A <--> 2275 C THR 311 B
4, 102 (0] THR 10 A <--> 2274 CA THR 311 B
5. 105 0G1 THR 10 A <--> 2278 CG2 THR 311 B
6. 102 (0] THR 10 A <--> 2287 N VAL 312 B
7. 105 0G1 THR 10 A <--> 2290 O VAL 312 B
8. 103 CB THR 10 A <--> 2290 O VAL 312 B
9. 104 CG2 THR 10 A <--> 2290 O VAL 312 B
10. 118 CG2 THR 11 A <--> 2246 CB SER 309 B
11. 115 C THR 11 A <--> 2257 (0] LEU 310 B
12. 118 CG2 THR 11 A <--> 2257 (0] LEU 310 B
13. 114 CA THR 11 A -- 2257 O LEU 310 B
14. 119 0G1 THR 11 A -- 2279 0G1 THR 311 B
15. 119 0G1 THR 11 A -- 2278 CG2 THR 311 B
16. 119 0G1 THR 11 A -- 2277 CB THR 311 B
17. 118 CG2 THR 11 A -- 2279 0G1 THR 311 B
18. 117 CB THR 11 A -- 2279 0G1 THR 311 B
19. 114 CA THR 11 A -- 2279 0G1 THR 311 B
20. 130 (0] SER 12 A <--> 2246 CB SER 309 B
21. 130 (0] SER 12 A <--> 2243 CA SER 309 B
22. 130 (0] SER 12 A <--> 2244  C SER 309 B
23. 130 (0] SER 12 A <--> 2257 O LEU 310 B
24, 130 (0] SER 12 A <--> 2254 N LEU 310 B
25. 131 CB SER 12 A <--> 2257 (0] LEU 310 B
26. 128 CA SER 12 A <--> 2257 O LEU 310 B
27. 127 N SER 12 A <--> 2257 (0] LEU 310 B
28. 127 N SER 12 A <--> 2256 C LEU 310 B
29. 132 oG SER 12 A <--> 2463 NZ LYS 324 B
30. 132 oG SER 12 A <--> 2462 CE LYS 324 B
31. 140 C HIS 13 A <--> 2238 O GLY 308 B
32. 139 CA HIS 13 A <--> 2238 O GLY 308 B
33. 163 OE1 GLN 14 A <--> 2220 CB LEU 307 B
34. 163 OE1 GLN 14 A <--> 2223 CD2 LEU 307 B
35. 162 NE2 GLN 14 A -- 2220 CB LEU 307 B
36. 161 CcD GLN 14 A -- 2220 CB LEU 307 B
37. 162 NE2 GLN 14 A -- 2219 O LEU 307 B
38. 161 CcD GLN 14 A -- 2219 O LEU 307 B
39. 160 CG GLN 14 A -- 2219 O LEU 307 B
40. 162 NE2 GLN 14 A -- 2216 N LEU 307 B
41. 159 CB GLN 14 A -- 2223 CD2 LEU 307 B
42. 159 CB GLN 14 A <--> 2219 O LEU 307 B
43, 159 CB GLN 14 A <--> 2238 O GLY 308 B
44, 155 N GLN 14 A <--> 2237 C GLY 308 B
45, 155 N GLN 14 A <--> 2238 O GLY 308 B
46. 158 (0] GLN 14 A <--> 2238 O GLY 308 B
47. 156 CA GLN 14 A <--> 2238 O GLY 308 B
48. 510 OE1l GLU 37 A <--> 2463 NZ LYS 324 B
49. 510 OE1l GLU 37 A <--> 2462 CE LYS 324 B
50. 509 CcDh GLU 37 A <--> 2463 NZ LYS 324 B
51. 547 0oD2 ASP 39 A <--> 2481 CB ARG 325 B

S-8



52. 547 0oD2 ASP 39 A <--> 2486  NH1 ARG 325 B
53. 547 0oD2 ASP 39 A <--> 2485 CZ ARG 325 B
54. 547 0oD2 ASP 39 A <--> 2484  NE ARG 325 B
55. 547 0oD2 ASP 39 A <--> 2483 CD ARG 325 B
56. 546 OoD1 ASP 39 A <--> 2486  NH1 ARG 325 B
57. 546 OoD1 ASP 39 A <--> 2485 CZ ARG 325 B
58. 546 OoD1 ASP 39 A <--> 2484  NE ARG 325 B
59. 545 CG ASP 39 A <--> 2486  NH1 ARG 325 B
60. 545 CG ASP 39 A <--> 2485 CZ ARG 325 B
61. 545 CG ASP 39 A <--> 2484  NE ARG 325 B
62. 568 CB TYR 41 A <--> 2485 CZ ARG 325 B
63. 568 CB TYR 41 A <--> 2487  NH2 ARG 325 B
64. 587 C GLY 42 A <--> 2486  NH1 ARG 325 B
65. 588 o) GLY 42 A <--> 2486  NH1 ARG 325 B
66. 595 o) PHE 43 A <--> 2486  NH1 ARG 325 B
67. 594 C PHE 43 A <--> 2486  NH1 ARG 325 B
68. 613 CA VAL 44 A <--> 2486  NH1 ARG 325 B
69. 618 CG2 VAL 44 A <--> 2486  NH1 ARG 325 B
70. 612 N VAL 44 A <--> 2486  NH1 ARG 325 B
71. 617 CG1l VAL 44 A <--> 2531 CB ALA 328 B
72. 681 CD2 LEU 48 A <--> 2577 0OD1 ASN 331 B
73. 739 ND2 ASN 52 A <--> 2150 CG2 THR 301 B
74. 740 OoD1 ASN 52 A <--> 2204 CD2 LEU 306 B
75. 777 OH TYR 55 A <--> 2573 O ASN 331 B
76. 805 NZ LYS 57 A <--> 2530 O ALA 328 B
77. 805 NZ LYS 57 A <--> 2529 C ALA 328 B
78. 804 CE LYS 57 A <--> 2530 O ALA 328 B
79. 805 NZ LYS 57 A <--> 2556 C VAL 330 B
80. 805 NZ LYS 57 A <--> 2557 O VAL 330 B
81. 834 CD2 LEU 59 A <--> 2223  CD2 LEU 307 B
82. 833 CD1 LEU 59 A <--> 2458 O LYS 324 B
83. 833 CD1 LEU 59 A <--> 2531 CB ALA 328 B
84. 832 CG LEU 59 A <--> 2531 CB ALA 328 B
85. 1344 OE1 GLU 92 A <--> 2823 CE LYS 347 B
86. 1344 OE1 GLU 92 A <--> 2824 Nz LYS 347 B
87. 1342 CG GLU 92 A <--> 2824 Nz LYS 347 B
88. 1343 CD GLU 92 A <--> 2824 Nz LYS 347 B

Fig. S6 : Analysis of the TolAIIIY*/pIII-N1“™ complex interface using the open access tool 2P2I
inspector. The following parameters were applied : two atoms are considered to be in contact across
the interface if they are at a distance smaller than 4 A. Non-bonded contacts between pIII-N 1™ (Chain
A) and TolAIIIY* (Chain B) atoms are listed. Contacts engaged by TolAIlI residue K324 are colored in
red and residue R325 are colored in green.
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Table S1 : Strains and plasmids used in the study.

Strains and plasmids Genotype or description
E. coli
DH5a F- ®80/acZAM15 A(lacZYA-argF) U169 recA1
endA1 hsdR17 (rK—, mK+) phoA supE44 \— thi-1
gyrA96 relA1

CC118Apir A(ara-leu), araD, AlacX74, galE, galK, phoA20, thi-
1, rpsk, rpoB, argE(Am), recA, Apir phage lysogen

SM10Apir KmR, thi-1, thr, leu, tonA, lacY, supE, recA::RP4-2-
Tc::Mu, pir

BTH101 F-, cya-99, araD139, galE15, galK16, rpsL1 (StrR),
hsdR2, mcrA1, mcrB1.

SHuffle T7 F* lac, pro, lacl® / A(ara-leu)7697 araD139 fhuA2

lacZ::T7 gene1 A(phoA)Pvull phoR ahpC* galE (or
U) galK Aatt::pNEB3-r1-cDsbC (Spec”, lacl) AtrxB
rpsL150(Str™) Agor A(malF)3

Oxi-BTH SHuffle T7 cya®

W3110 F- lambda- IN(rrnD-rrnE)1 rph-1
V. cholerae

0395 O1 classical Ogawa; SmR

0395 tolAA(41-421) 0395 bearing a deletion of folA sequence, resulting
in a protein missing amino acid 41 to 421; SmR

ApR
N16961 O1 El Tor; SmR
BS2 pCTX-cm N16961 dif1- carrying the replicative form of CTX-
Cm phage; SmR CmR
V. anguillarum ATCC19264
V. fischeri ES114
V. harveyi LMG11659
V. tasmaniensis LMG20012T
V. alginolyticus ATCC 17749

Plasmids used in rescue experiments

pBAD18km Arabinose-inducible plasmid, KanR

pBAD-tolA"° pBAD18km carrying a consensus SD and V.
cholerae tolA gene, KmR

pBAD-toIAVc (K324E) pBAD-tolAVc bearing a K-to-E substitution at
position 324, KmR

pBAD-toIAVc (R325D) pBAD-tolAVc bearing a R-to-D substitution at

position 325, KmR

pBAD-toIAVc (K324E-R325D) pBAD-tolAVc bearing K324E and R325D
substitutions, KmR

pBAD-toIAVc (K347E) pBAD-tolAVc bearing a K-to-E substitution at
position 347, KmR

Plasmids used for periplasmic expression

pIN pIN-1ll-ompA2 vector, ompA signal sequence
followed by a multi cloning site, ApR
pIN-pIII-N1CTX pIN vector carrying fragment of CTX PIIl encoding

gene (residues 15 to 138), N-terminal Strep Tag

epitope, C-terminal 6-His epitope, ApR
pIN-pllI-N1°™ (E37Q-D39N)  pIN-PIII-N1CTX bearing a E-to-Q mutation at

position 37 and D-to-N mutation at position 39, ApR

pIN-plII-N1°™ (E92K) pIN-PIII-N1CTX bearing a E-to-K mutation at
orx position 92, ApR
pIN-pllI-N1~"" (C32S) pIN-P11I-N1CTX bearing a C-to-S mutation at

position 32, ApR

Houot et al.

Source/References

Laboratory collection

Laboratory collection

Laboratory collection
Ref. (29)

NEB

This study
Laboratory collection

Gift from Dr. FX. Barre
This study

Gift from Dr. FX. Barre
Ref. (71)

Gift from Dr. D. Destoumieux-Gazon
Gift from Dr. MS. Aschtgen

Gift from Dr. MS. Aschtgen

Gift from Dr. D. Destoumieux-Gazon
Gift from Dr. LF. Wu

Ref. (70)
This study

This study
This study
This study

This study

Laboratory collection

This study

This study

This study

This study
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pIN-pllI-N1°™ (C47S)
pIN-plII-N1°™ (C759)
pIN-plII-N1°™ (C969)

pIN-pllI-N1"2

pIN-P11I-N1CTX bearing a C-to-S mutation at
position 47, ApR

pIN-P11I-N1CTX bearing a C-to-S mutation at
position 75, ApR

pIN-PI1I-N1CTX bearing C-to-S mutation at
position 96, ApR

pINIll-ompA2 vector carrying a fragment of M13 PIII
encoding gene, N-terminal Strep Tag epitope, C-

terminal 6-His epitope, ApR

Plasmids used in Bacterial 2-hybrid experiments

pUT18c
pUT18-TolAllIF

pUT18-TolAlll'®

pUT18-TolAlll'® (C292S)

pUT18-TolAlll"® (K324E-
R325D)

pUT18-TolAlll"® (K324E)
pUT18-TolAlll"® (R325D)
pUT18-TolAlll"® (K347E)

pUT18-TolAlll V. alginolyticus
pUT18-TolAlll V. anguillarum

pUT18-TolAlll V. fischeri

pUT18-TolAlll V. tasmaniensis

pUT18-TolAlll V. harveyi

pKT25
pKT25-plll-N1""

pKT25-plIl-N1°™

pKT25 plll-N2°™
pKT25-plII-N1N2°™
pKT25-colAN
pKT25-pllI-N1°™ (C32S)
pKT25-pllI-N1°™ (C47S)
pKT25-pllI-N1°™ (C75S)
pKT25-pllI-N1°™ (C96S)
pKT25-pllI-N1°™ (E37Q-
E§$'2\|%-plll-N1 X (E37K-

D39R)
pKT25-pllI-N1°™ (E92K)

BACTH expression vector, ApR

E. coli tolA sequence (residues 292 to 421) cloned

downstream T18 into pUT18c, ApR

V. cholerae tolA sequence (residues 239 to 356)
cloned downstream T18 into pUT18c, ApR
pUT18-TolA3Vc bearing a C-to-S mutation at
position 292

pUT18-TolA3Vc bearing K-to-E and R-to-D
mutations at positions 324 and 325, respectively
pUT18-TolA3Vc bearing K-to-E mutations at
positions 324

pUT18-TolA3Vc bearing R-to-D mutations at
positions 325

pUT18-TolA3Vc bearing a K-to-E mutation at
position 347

V. alginolyticus tolA sequence (residues 239 to 356)

cloned downstream T18 into pUT18c, ApR

V. anguillarum tolA sequence (residues 239 to 356)

cloned downstream T18 into pUT18c, ApR

V. fischeri tolA sequence (residues 233 to 346)

cloned downstream T18 into pUT18c, ApR

V. tasmaniensis tolA sequence (residues 239 to
356) cloned downstream T18 into pUT18c, ApR

V. harveyi tolA sequence (residues 239 to 356)
cloned downstream T18 into pUT18c, ApR
BACTH expression vector, KmR

M13 plll sequence (residues 20 to 89) cloned
downstream T25 into pKT25

CTX plll sequence (residues 15 to 136) cloned
downstream T25 into pKT25

CTX plll sequence (residues 130 to 266) cloned
downstream T25 into pKT25

CTX plll sequence (residues 15 to 266) cloned
downstream T25 into pKT25

colicin A sequence (residues 1 to 178) cloned
downstream T25 into pKT25

pKT25-PIII-N1°™ bearing a C-to-S mutation at
position 32

pKT25-PIII-N1°™ bearing a C-to-S mutation at
position 47

pKT25-PIII-N1°™ bearing a C-to-S mutation at
position 85

pKT25-PIII-N1°™ bearing a C-to-S mutation at
position 90

pKT25-PII1-N1°™ bearing E-to-Q and D-to-N
mutations at position 37 and 39, respectively
pKT25-PIII-N1°™ bearing E-to-K and D-to-R
mutations at position 37 and 39, respectively
pKT25-PIII-N1°™ bearing a E-to-K mutation at
position 92

This study
This study
This study

Ref. (10)

Ref. (29)
This study

This study

This study

This study

This study
This study
This study

This study
This study

This study

This study

This study

Ref. (29)
This study

This study
This study

This study

Gift from Dr. E. Bouveret

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

This study
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Houot et al.

Table S2 : Primers used in the study

PRIMERS NAME

BACTH experiments

pUT18-TolAIII"® oLH173
oLH174
pUT18-TolAIII™ oLH207
oLH208
pKT25-pIII-N1¢™* oLH175
oLH176
pKT25 pIII-N2¢™* oLH226
oLH211
pKT25-pIII-N1M" oLH209
oLH210
pUT18-TolAlll V. tasmaniensis ~ oLH363
oLH364
pUT18-TolAlll V. fischeri oLH367
oLH368
pUT18-TolAlll V. anguillarum  oLH369
oLH370
pUTI18-TolAlll V. alginolyticus  oLH381
oLH382
pUT18-TolAlll V. harveyi oLH379
oLH380

Complementation construct
pBAD-tolAY® oLH373

oLH374

Periplasmic expression construct

pIN-pIII-N1¢™¥ oLH7
oLHS

Quick Change mutagenesis

TolAIITY® (C292S) oLH105
oLH106
TolAIITY® (K324E-R325D) oLH109
oLHI110
TolAIITY® (K324E) oLH375
oLH376
TolAIITY® (R325D) oLH377
oLH378
TolAIIY® (K347E) oLH234
oLH235

SEQUENCES

GCAGTGGAACGCCACTGCAGGGCCTTGAATGATATTTTTGGC
GATGAATTCGAGCTCGGTACCTCAGGTGCTACGGTTAAATTAATATTC
GCAGTGGAACGCCACTGCAGCGCAGAGGCAGATGATATTTTCG
GATGAATTCGAGCTCGGTACCACGGTTTGAAGTCCAATGGCGCG
CGCACGCGGCGGGCTGCAGCTCCATCGGTAACGGCTTCC
CTTAGTTACTTAGGTACCGCAGACTTAAACGAGCTG
CGCACGCGGCGGGCTGCAGCTGGGCTGAGCAGCTCGTTTAAGTC
CTTAGTTACTTAGGTACCCTGCTGCTATCGGGTGGCGTGGGATT
CGCACGCGGCGGGCTGCAGCTGCTGAAACTGTTGAAAGTTGTTTAGC
CTTAGTTACTTAGGTACCGAGCCACCACCCTCATTTTCAGGG
GCAGTGGAACGCCACTGCAGAGCGGCATTGAACGATATTTTTGC
GATGAATTCGAGCTCGGTACCTCTGGTGATACAGTTAAGTTAATG
GCAGTGGAACGCCACTGCAGAGCATTAAATGATATCTTTGCAG
GATGAATTCGAGCTCGGTACTTCTGGTTGAACGGTAAGGTTTATATTC
GCAGTGGAACGCCACTGCAGGGCGCTGAATAACATTTTTTCTGG
GATGAATTCGAGCTCGGTACATTTGGTTCTACAGTTAAATTAATGTC
GCAGTGGAACGCCACTGCAGAGAAGCAGCTGAGCGTGCCGAGCGTGA
GATGAATTCGAGCTCGGTACGTCCAAAGCAACAGTTATGTTGATGTC
GCAGTGGAACGCCACTGCAGAGAGCGTCTTGAGCGATTAGAGCG
GATGAATTCGAGCTCGGTACATAATCAACCGTTAAGTTAACATCACG

GTTTTTTTGGGCTAGCGAATTCGAAGGAGATATACATACCCATGAAAG
AGAATAAGTCCAGAAAAAGTAATGATGC
TGCCTGCAGGTCGACTCTAGATTATTCAGGTGCTACGGTTAAATTAAT
ATTCTTTAG

TAGAATTCTGGTCTCATCCTCAATTTGAAAAACCATCGGTAACGGCTT
CCGCCATCAATTG
TAGGATCCTCAATGGTGATGGTGATGATGCGCAGACTTAAACGAGCTG
CTCAG

GTTTTCGAGGAAAGCAGTCTAGGGTAAACCTAAAGCTTATTCCTACTG
GCTTTAGGTTTACCCTAGACTGCTTTCCTCGAAAACTGTCTTCC
TTTATGTGCAGCAACCGAAGACGCTGTTGCCCAAGTGAATAG
CTTGGGCAACAGCGTCTTCGGTTGCTGCACATAAACGACTG
TTTATGTGCAGCAACCGAACGCGCTGTTGCCCAAGTGAATAG
CTTGGGCAACAGCGCGTTCGGTTGCTGCACATAAACGACTG
TTTATGTGCAGCAACCAAAGACGCTGTTGCCCAAGTGAATAG
CTTGGGCAACAGCGTCTTTGGTTGCTGCACATAAACGACTG
GTTGTGGAAAAACTAGAGAATATTAATTTAACCG
CGGTTAAATTAATATTCTCTAGTTTTTCCACAAC
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pII-N1™* (C328)
pII-N1¢™* (C47S)
pII-N1™ (C75S)
pII-N1™ (C96S)
pII-N1™ (E37Q-D39N)
pIII-N1¢™ (E37K-D39R)
pIII-N1¢™ (E92K)

TolAIII " Mr2i(S325R)

oLH212
oLH213
oLH214
oLH215
oLH216
oLH217
oLH224
oLH225
oLH113
oLH114
oLH220
oLH221
oLH222
oLH223
oLH388
oLH389

GTTATTTGATGGCTCCATGCTTGAT
ATCAAGCATGGAGCCATCAAATAAC
GTTTGGTCTTCTCTCTCAAATGAAAATG
CATTTTCATTTGAGAGAGAAGACCAAAC
GCATCTGCAGAGCGCTCCATTTATCC
GGATAAATGGAGCGCTCTGCAGATGC
GCATTTATCCTTATTCCCCTGAGGGG
CCCCTCAGGGGAATAAGGATAAATGC
GGCTGCATGCTTGATATTCAAAAAAATGACTATGGTTTTGTTTGGTC
GACCAAACAAAACCATAGTCATTTTTTTGAATATCAAGCATGCAGCC
GGCTGCATGCTTGATATTAAAAAACGTGACTATGGTTTTGTTTGGTC
GACCAAACAAAACCATAGTCACGTTTTTTAATATCAAGCATGCAGCC
ATCCTTATTGCCCTAAGGGGGAAGAGTGC
GCACTCTTCCCCCTTAGGGCAATAAGGAT
CTTGATTAACTGCCCTCTTTGCTGC
GTATGTGCGGCTGCGAAGAGAGCGATTGCGCAGGTAG
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