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Supplemental Method

Molecular genotyping by sequencing

The genomic DNA of GC H. pylori stains (n=5) were extracted and OipA, BabA and SabA genes were amplified

by PCR as templates for cycle sequencing with BigDye® Terminator v3.1 Cycle Sequencing Kit (Thermo Fisher

Scientific). The extension products were analyzed by capillary electrophoresis using an ABI 3730 x1 DNA

sequencer (Applied Biosystems, Foster City, CA). The primers used for sequencing are listed in Supplemental

Table V. The nucleotide sequences were analyzed by ApE version 2.0 and BLAST system at the NCBI.



Supplemental Table 1. Proteins upregulated (fold change > 1.5) in H. pylori strains from GC patients compared to DU patients

Accession Mascot Coverage Matched 117/115
Protein name?
number score (%) peptides ratio®
118596700 Adherence-associated lipoprotein A (AlpA) 74.44 10.64 6 4.403
188144165 Hypothetical protein HPSH_05890 69.15 2.78 1 3.902
325997176 Acylamide aminohydrolase 52.47 10.70 4 2.905
107837644 Outer membrane protein (HorJ) 45.84 8.47 3 2.766
317182137 Thioredoxin 437.38 37.74 4 2.656
147667712 Cag pathogenicity island protein 1 (Cagl) 89.65 21.74 2 2.525
207108417 Hypothetical protein HpylH_02130 50.22 8.43 2 2.399
15611194 Bacterioferritin comigratory protein 50.24 7.24 1 2.379
207110092 Flagellar assembly protein (FIiW) 45.18 26.92 1 2.284
317014107 N-methylhydantoinase (SerC) 374.00 15.95 17 2.208
166865295 Cytotoxin associated protain A 121.76 25.00 3 2.165
297379894 Hydantoin utilization protein B (HyuB) 459.10 18.95 20 2.149
315586631 Hydantoin utilization protein A (HyuA) 880.87 18.37 13 2.123
207093328 Hypothetical protein HpylHP_11291 139.19 25.39 5 2.047
317010246 Ubiquinol cytochrome c oxidoreductase, cytochrome c1 (PetC) 82.32 17.89 5 2.042
315113175 Chain A, solution structure of Slyd 154.74 16.56 3 2.021
15645213 2-oxoglutarate:acceptor oxidoreductase (OorD) 80.50 13.27 1 2.008
317181408 Hypothetical protein HPF57_0118 73.89 7.04 4 1.983
15611698 Hypothetical protein jhp0631 148.11 25.90 6 1.921
15612304 50S ribosomal protein L3 (RpIC) 138.07 26.18 6 1.905
15611609 Hypothetical protein jhp0542 52.97 7.35 4 1.898
315586681 Outer inflammatory protein (OipA) 40.07 5.92 2 1.890
188144314 Conserved hypothetical secreted protein 357.59 39.01 10 1.873



317182005
107836198
317182811
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207092998
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207108785
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Acetyl coenzyme A acetyltransferase
Hypothetical protein HPAG1_1536
Hypothetical protein HPF57_1521

Inorganic pyrophosphatase (Ppa)
Carbonic anhydrase (CA)

Unnamed protein product

Response regulator (OmpR)

Hypothetical protein HPSH_00680

Putative outer membrane protein

Hypothetical protein HPF57_0110
Hypothetical protein HPFGAM_08495

Outer membrane protein (Omp22)

Unnamed protein product

Translation initiation factor (IF-2)
Cytochrome c oxidase cbb3-type subunit Il (FixO)
Outer membrane protein

Cag pathogenicity island protein 25 (CagC)
Hypothetical protein HPAG1_1112
Aspartate ammonia-lyase (AspA)
Hypothetical protein HP9810_5g55
Replicative DNA helicase (DnaB)

ATP synthase FOF1 subunit B (AtpF)
Iron(111) ABC transporter, periplasmic iron-binding protein (CeuE)
Hypothetical protein hp908_0728

50S ribosomal protein L13 (RplM)

Gamma-glutamyltranspeptidase (Ggt)
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1.849
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1.765
1.740
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1.717
1.712
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1.695
1.690
1.683
1.683
1.683
1.681



207109162 DNA-directed RNA polymerase subunit omega (RpoZ) 42.47 32.88 3 1.676
188144468 Hypothetical protein HPSH_07460 249.33 16.19 3 1.675
15611420 Copper-associated protein 70.71 16.67 1 1.675
317010684 3-dehydroquinate dehydratase (AroD) 62.57 10.78 1 1.674
110377354 Heat shock protein 60 (GroEL) 3425.88 77.11 42 1.665
208435298 ATP/GTP binding protein 138.71 4.35 2 1.659
317177289 Outer membrane protein (HofC) 357.43 14.77 8 1.657
207092727 ATP-binding protein (Mpr) 38.35 21.32 3 1.655
15644733 Unnamed protein product 416.82 18.76 10 1.653
107837702 Translation elongation factor (EF-Ts) 231.96 28.17 12 1.650
188143969 Acetate kinase (AckA) 36.68 5.24 4 1.646
712831 Heat shock protein 2499.12 76.15 40 1.635
188144216 Aspartate-semialdehyde dehydrogenase (Asd) 66.17 7.23 3 1.630
217034805 Hypothetical protein HP9810_866g2 360.08 40.13 7 1.622
317013097 30S ribosomal protein S17 (RpsQ) 68.83 24.42 4 1.621
15612352 Rod shape-determining protein (MreB) 129.06 11.82 3 1.615
317181264 Hypothetical protein HPF32_1468 188.68 25.23 11 1.612
317011348 Signal recognition particle protein (Ffh) 83.67 6.92 3 1.608
317008739 Urease accessory protein (UreH) 42.01 7.92 2 1.603
15644849 Unnamed protein product 73.05 15.95 6 1.603
207109368 Biopolymer transport protein 42.87 8.18 1 1.597
315587202 30S ribosomal protein S3 (RpsC) 148.34 33.76 13 1.593
207108543 Pyridoxal phosphate biosynthetic protein (PdxJ) 55.12 8.85 3 1.590
107836475 ATP-dependent nuclease 28.68 8.14 4 1.588
294662397 Chain B, crystal structure of Ycei (Hp1286) 250.52 36.59 9 1.587
308062217 Blood group antigen binding adhesin (BabA) 414.23 9.62 7 1.586



210135477
15611308
317013104
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15645018
15611904
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30S ribosomal protein S10 (RpsJ)
Outer membrane protein

50S ribosomal protein L23 (RpIW)
Hypothetical protein HP9810_491g12
50S ribosomal protein L21 (RplU)
Unnamed protein product
Hydrogenase expression/formation protein
Conserved hypothetical protein
Urease accessory protein

30S ribosomal protein S7 (RpsG)
Sialic acid-binding adhesin (SabA)
30S ribosomal protein S9 (Rpsl)
Unnamed protein product

Serine protease DO (HtrA)
Ferrodoxin-like protein

Hypothetical protein HP9810_11g8

Ubiquinol cytochrome c oxidoreductase, 2Fe-2S subunit (PetA)

Unnamed protein product

Heat shock protein

(3R)-hydroxymyristoyl-ACP dehydratase (Fabz)

FOF1 ATP synthase subunit beta (AtpD)

2-dehydro-3-deoxyphosphooctonate aldolase (KdsA)

Bifunctional methionine sulfoxide reductase A/B

30S ribosomal protein S2 (RpsB)

59.24
37.53
253.69
154.44
128.73
158.50
88.21
87.74
129.96
217.42
35.62
239.38
56.31
544.56
38.57
87.29
69.89
92.97
241.29
55.73
574.90
87.11
152.90
109.01

13.46
11.25
49.46
29.52
20.19
29.52
10.33
13.14
23.62
32.03
2.15

37.98
8.86

30.04
4.37
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53.93
16.35
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1.583
1.582
1.573
1.570
1.556
1.556
1.555
1.552
1.550
1.550
1.538
1.537
1.536
1.535
1.535
1.533
1.533
1.530
1.521
1.519
1.516
1.515
1.504
1.500

@ Proteins that were categorized by KEGG pathway analysis are shown in bold.

b The 117/115 iTRAQ ratios represent the results for three independent repeats.



Supplemental Table 11 Gender effect on the odds ratio of an increased number of recognized antigens

Recognized antigens

Number positive (%0)

OR (95% ClI), p value®

Male Antigens GC (n=48) DU (n=56) non-GC?(n=69) GCvs. DU GC vs. non-GC
None 5(10.4) 34 (60.7) 43 (62.3) 0.08 (0.03- 0.22), <0.0001  0.07 (0.02-0.20), <0.0001
Any one antigen 14 (29.2) 15 (26.8) 18 (26.1) 1.13 (0.48-2.66), 0.79 1.17 (0.51-2.65), 0.71
Two of the four antigens 12 (25.0) 6 (10.7) 6 (8.7) 2.78 (0.95-8.09), 0.05 3.5(1.21-10.12), 0.02
Three of the four antigens 10 (20.8) 1(1.8) 2(2.9) 14.47 (1.78-117.82), 0.0016  8.82 (1.84-42.35), 0.0022
All four antigens 7 (14.6) 0 (0) 0(0) NDe¢ ND
Female Antigens GC (n=28) DU (n=24) non-GC (n=31) GCvs. DU GC vs. non-GC
None 5(17.9) 17 (70.8) 22 (71.0) 0.09 (0.02-0.33),0.0001  0.09 (0.03-0.31), <0.0001
Any one antigen 5(17.9) 3(125) 4(12.9) 1.52 (0.32-7.16), 0.71 1.47 (0.35-6.12), 0.72
Two of the four antigens 5(17.9) 2(8.3) 3(9.7) 2.39 (0.42-13.64),0.43 2.03 (0.44-9.41), 0.46
Three of the four antigens 11 (39.3) 2(8.3) 2 (6.5) 7.12 (1.39-36.48),0.01  9.38 (1.85-47.47), 0.0024
All four antigens 2(7.1) 0(0) 0 (0) ND ND

aThe non-GC group consisted of normal subjects, gastritis patients with or without H. pylori infection, and DU patients.

bp value calculated using the Chi-squared test.

°ND, not determined.



Supplemental Table 111. Age effect on the odds ratio of an increased number of recognized antigens

Recognized antigens

Number positive (%)

OR (95% ClI), p value®

<50 Antigens GC (n=11) DU (n=31) non-GC? (n=48) GCvs. DU GC vs. non-GC
None 1(9.1) 17 (54.8) 29 (60.4) 0.08 (0.01-0.72), 0.01 0.07 (0.01-0.55), 0.0021
Any one antigen 4 (36.4) 9 (29.0) 13 (27.1) 1.40 (0.33-5.97), 0.71 1.54 (0.39-6.14), 0.71
Two of the four antigens 2(18.2) 3(9.7) 3(6.3) 2.07 (0.30-14.44), 0.59 3.33(0.49-22.90), 0.23
Three of the four antigens 3(27.3) 2 (6.5) 3(6.3) 5.44 (0.77-38.33), 0.10 5.63 (0.96-32.97), 0.07
All four antigens 1(9.2) 0 (0.0 0(0) ND¢ ND
250 GC (n=65) DU (n=49) non-GC (n=52) GCvs. DU GC vs. non-GC
None 9(13.8) 34 (69.4) 36 (69.2) 0.07 (0.03-0.18), <0.0001  0.07 (0.03-0.18), <0.0001
Any one antigen 15 (23.1) 9(18.4) 9(17.3) 1.33 (0.53-3.36), 0.54 1.43 (0.57-3.60), 0.44
Two of the four antigens 15 (23.1) 5 (10.2) 6 (11.5) 2.64 (0.89-7.85), 0.07 2.3(0.82-6.43), 0.11
Three of the four antigens 18 (27.7) 1(2.0) 1(1.9) 18.38 (2.36-143.30), 0.0003 19.53 (2.51-152.08), 0.0002
All four antigens 8 (12.3) 0(0) 0 (0) ND ND

@The non-GC group consisted of normal subjects, gastritis patients with or without H. pylori infection, and DU patients.

bp value calculated using the Chi-squared test.

°ND, not determined.



Supplemental Table 1V. Clinical features of the gastric cancer patients

Feature No. (%)
Total 76 (100)
Gender
Male 48 (63)
Female 28 (37)
Age (yr)
Average 64.2
Range 23-87
SD 13.3
Staging
EGC? 23 (30)
AGCP 53 (70)

Histological type
Diffuse 27 (36)
Non-diffuse 49 (64)
Tumor location
Antrum 43 (57)

Non-antrum 33 (43)

aEarly gastric cancer with cancer cell invasion confined
to the mucosa or submucosa.
Advanced gastric cancer with cancer cell invasion

beyond the muscularis propria.




Supplemental Table V. Primer sequences used for constructs, RT-PCR, and genotyping

Gene Primer sequence (F : forward, R : reverse )

F : 5-GGATCCGAATCCTGCGCTAGCATAAGTTA-3’
AlpA
R : 5°-CTCGAGCTCGAGGAATGAATACCCATAAGA-3’

F : 5-GGATCCGAATCCCACGCTGAAAGG-3’

R :5’-CTCGAGCTCGAGATAAACGCTCAC-3’
OipA

F1: 5-CATGCTGAAAGGAACGGATTTTAT-3

R1: 5-ATAAACGCTCACCACTCTTTTATA-3’

F : 5>-GGATCCGAATCCGAAGACGACGGCTTTTACATGAGC-3
R : 5-CTCGAGCTCGAGAAATACACGCTATAGAGCCTGCGG-3’
F1: 5-GAAGACGACGGCTTTTACATGAGC-3’

BabA R1: 5’-AAATACACGCTATAGAGCCTGCGG-3’
F2: 5-CGGGACGGTGAATGTAACCT-3’

R2: 5>-ATTTTCCTGAAGGGGTTACG-3’

F : 5-GGATCCGAATCCGAAGACAACGGCTTTTTTGT-3’
R : 5-CTCGAGCTCGAGTTAATAAGCAAACACATAATTGAG-3’
F1: 5°-GAAGACAACGGCTTTTTTGT-3’
SabA
R1: 5-TTAATAAGCAAACACATAATTGAG-3’
F2: 5°-TGCTCAGGAATTGAAAAC TG-3’

R2: 5>-CCGTTCAAAGCGCCGTTATTGTT-3’

F : 5’-ATGAAAAAGATTAGCAGAAAAGAATAT-3’
UreB
R : 5-CTAGAAAATGCTAAAGAGTTGCGCCA-3’

10
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Supplemental Figure 1. Purity of the recombinant proteins and reactivity with a GC patient serum.

Purified recombinant OipA (lanes 1 and 5), AlpA (lanes 2 and 6), SabA (lanes 3 and 7), and

BabA (lanes 4 and 8) were electrophoresed on a 10 % SDS-PAGE and either stained with

Coomassie Blue (lanes 1-4) or transferred to a PVDF membrane and immunoblotted with serum

from a GC patient serum (lanes 5-8).
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* * * * * * * * * * * * * * * * * * *
GCl 1>ATGAAAAAAGCTCTCTTACTAACTCTCTCTCTCTCGTTCTGGCTCCATGCTGAAAGGAACGGATTTTATTTGGGTTTAATTTTTCTCAGACGGAGGCT TAT——GAGTACAAGACA —GCGGT= TCGGCAAAA,AGCTTCAGCAGAACGCGCCTTCAATCAAGCGATCAATAACGCAAAAAATTCATTATTCCCCGA AC>193
GC2 1>ATGAAARAAGCTCTCTTACTAACTCTCTCTCTCTCGTTCTGGCTCCATGCTGARAGGAACGGATTTTATTTGGTTTARNTTTTCTCfCARCE -TAT-] AIGAC y jyelctele A.IAGCTT.GCIGAA cocllrrfja2TEAGCGATCARTARCGCARRARATTCATTATTCCCCGA-AC>193
GC3 1>ATGAAARAAGCTCTCTTACTAACTCTCTCTCTCTCGTTCTGGCTCCATGCTGARAGGAACGGATTTTATTTRGGTTTARMTTTRCTCAGAR GG GCT TAT ca--GCRRT-TCGGCRARARAGCTTCAGCAGAAMMCGCCTT]AATCAAGCGATCAATAACGCARARRATTCATTATTCCC|GA-AC>193
GC4 1>ATGAAARAAGCTCTCTTACTAACTCTCTCTCTCTCGTTCTGGCTCCATGCTGARAGGAACGGATTTTATTTRGGTTTAANTTT TC THBGAGGGANGCTETAT| ca--GCRll- cceofrraflaceTTcaccafraMdccceTT cancecaTcanTancceranranTTCAffrarTcecCea-Alf>193
GC5 1>ATGAAARAAGCTCTCTTACTAACTCTCTCTCTCTCGTTCTGGCTCCATGCTGARAGGAACGGATTTTATTTRGGTTTAARTTTTCTRANABNGARGCT/TAT GTlrccecaanranceTIfAGCAGAR) CICCTT AT AAGCGATCAATAACGCAAAAAATTCATTATTCCICIAIAC>194

* * * * * * * * * * * * * *
194> c CCATARGAGATGCAC CGCCTTARATGAAGTGAAAGACTCAACARRAATCGCTAACCGATTCGCAGGARATGGTGGGTCGGGCGGTCTTTTTAATGAACTCAGCTTTGGGTATAAATATTTTTTGGGT GGATTATAGGGTTTAGGCACTCTCTTTTTTTCGGTTACCAACTTGGTGGC>393
194>, C. CCATARGAGATGCCARAACGCCTTARATGAGTGAAAGATCAACARAATCGCTARCCGATTCGCAGGAAATGGHGGGTCGGGCGGTRTTTTHAATGABCTCAGCTTTGGGTATARATATTTHTEGGHTAAAAAAAGGATTABAGGGTTTGGCACTCTCTTTTTTTCGGTTACCHACHTGETGGC>393
194> c CCATAAGAGATGCJCAAAACGCCTTARATGAAGTGAAAGTCAACARRAATCGCTAACCGATTCGCAGGAAATGGTGGTCGGGCGGTCTTTTTAATGAACTCAGCTTTGGGTATARATATTTTTTGGGT GGATTATAGGGTTTAGGCACTCTCTTTTTTTCGGTTACCAACTTGGTGGC>393
194> CCAT. GATGCECAAARCGCCTTARATGAAGTGARAGAITCAACAAAAATCGCTAACCGAT TIGHAGGARATGGT GGlTCGGGCGGTCTTTT TARTGAACTCAGCT TTGGGTATARATAT TTTTTGGGT. GGATTATAGGGTTTAGGCACTCTCTTTTTTTCGGTTACCAACTTGGTGG>393
195>AA-CICAAAIGCCATAAGAGATGC-AAICICITTAIATG-TIAIAGAITCAACAAA-TCGCTAACIGATTCGCZ—\GGZ—\AATGGIGGGTCGGGCGGTCTTTTTAATGAACTCAGCTTTGGGT TAAATATTTTTTGGGT. GGATTATAGGGTTTAGGCACTCTCTTTTTTTCGGTTACCAACTTGGTGGC>393

* * * * * * * * * * * * * * * * * * *
394>GTTGGTTCTGTTCCTGGCAGCGGTT-TAATCGCTTTTTTACCCTATGGTTTCAATACGGATTTGCTCATTAATTGGACTAACGATAAGCGAGCGTCCCAAG, TGTTGAACGAAGGGT. GGGCTCTCTATATTTTACAAAGATATGACCGGCAGAACCCTAGACGCTAATACATTARAAAAAGTATCAAGGCACA>592
394>GTTGGTTCTGTTCCTGGCAGHGGTTHTEATCGETTTTTTABCCTATGGTTCAATACGGATTCTCATTAAT TGGACTAACGATAGCGAGCTCCCARGAAGATGTTGAACGAAGGGT. GGGCTTCTATATTTTACAAAGAATGACCGGCAGAACCTAGACGCTAATACATTARARARAGTATCAAGGCACA>592
394>GTTGGTTCTGTTCCTGGCAGCGGTT-TAATCGTTTTTTACCCTATGGTTTCAATACGGATTTGCTCATTAAT TGGACTAACGATAAGCGAGCGTCCCARGAAGATGT TGAACGAAGGGT GGGCTCTCTATATTTTACAAAGATATGACCGGCAGAACCCTAGACGCTAATACATT GTATCAAGGCACA>592

394>GTTGGTTCTGTTCCTGGCAGCGGTT-TAATCGHTTTTTTACCCTATGGTTTCAATACGGATTTGCTCATTAATTGGACTAACGATAAGCGAGCGTCCCAAGAANATGT TGANCGAIGGGTARAAGGGCTCTCTATITTTTACARAGATATGACCGGCAGAACICTAGACGCTAATACATTARAARAAAGTATCAAGGCACE>592
394>GTTGGTTCTGTTCCTGGCAGCGGTT-TAATCGITTTTTTACCCTATGGTTTCAATACGGATTTMT T TAATTGGACTAANGETAANCGAGCGTCCCARGAANATGETGABRGANGGGTIlARGGGCTlTCTARlTTTTACARAGARABGECCGGCAGRACCCAGCGCTARTACAT TARAARAGTATCARG CACE>592

* * * * * * * * * * * * * * * * * * *

593>TATTTAGAARATCTTCAGGGCTTGTGATTGGCATGGATATAGGGGCTAGCACTTGGTTTGCAAGTAACAATCTCACCCCTTTCAATCAAGTTAAGAGCCACACGATTTTTCAGTTACAAGGAAAATTTGGCGTTCGTTATAATAGCGATGAATACGATATTGATCGCTATGGCGATGAAATATATCTTGGGGGTTCTAGT>792
593 >TAITTAGAAAATCTTCAGGGCTTGTGATTGGCATGGATATAGGGGCTAGCACTTGGTTTGCAAGTAACAATCTCACCCCTTTCAATCAAGT'AAGAGCCACACGAT TTTTCAGT TACAAGGAAAATTTGGCGTTCGTTATAATAGCGATGAATACGATATTGATCGCTATGGCGATGAAATATATITTGGGGGTTCTAGI>7 92
593 >TATTTAGAAAATCITCAGGGCTTGTGATTGGCATGGATATAGGGGCTAGCACTTGGTTTGCAAGTAACAATCT CACCCCTT TCAATCAAGT'AAGAGCCACACGAT TTTTCAGT TACAAGGAAAATTTGGCITTCGTTATAATAGCGATGAATACGATATTGATCGC TATGGCGATGARATATATCTTGGGGGTTCTAGT>792
593>TATTTAGAARATCTTCAGGGCTTGTGATTGGCATGGATATAGGGGC TAGCACTTGGTTTGCAAGTAACAATITCACCCCTT TCAATCAAITIAAGAGCCACACGAT TTTTCAGTTACAAGGAARAT TTGGCITTCGTTATAATAGCGATGAATACGATATTGATCGC TATGGCGATGARATATATCTTGGGGGTTCTAGT>792
593>TATTTAGAARATCTTCAGGGCTTGTGATTGGCATGGATATAGGGGC TAGCACTTGGTTTGCAAGTAACAATCTCACCCCTTTCAATCAAGTIAAGAGCCACACGAT TTTTCAGT TACAAGGAAAATTTGGCITTIGTTATAATAGCGATGAATACGATATTGATCGC TATGGCGATGAAATATATCTIGIGGGTTCTAGI>7 92

* * * * * * * * * * * * *
793>GTTGAATTAGGGGTTAAAGTGCCCGCTTTTAAAGTCAATTACTATGAAGC ~GAGA-~TGC -~~~ GGGGATARATTGGAATATAAAAGAGTGGTGAGCGT TTATCTCAACTATACATATAACTTT. CARACATTAR>924
793>GTTGAATTAGGGGTTAAAGTGCCHGCTTTTAAAGTCAATTACTATGINGC -[MliGA--TGCMMGGGGATARATTGGMITATARARGAGTGGTGAGCGT TTATCTCAACTATACATATAACT TTARAAACAAACATTAR> 924
793>GTTGAATTAGGGGTTAAAGTGCCGCTTTTAAAGTCAATTACHATGAAGC-AGH--THC GGGGATARAMMGEAATATARARGAGTGGTGAGCGTTTATCTCAACTATACATATAACTTT. CARACATTAA>924
793>GTTGAATTAGGGGTTAAAGTGCCEGCTTTTAAAGTCAATTACTATREAGC-GANANN --GGGGATAAATTGGATATAAAAGAGTGGTGAGCGTTTATCTCAACTATACATATAACTTT. CATTAA>924
793>GTTGAATTAGGGGTTAAAGTGCCHGCTTTTAAAGTCAATTACTATAGCEGANA - - Tl - -GGGGATIMATTGGAlTATARAAGAGTGGTGAGCGTTTATCTCAACTATACATATAACTTT. CAAACATTAA>924

Supplemental Figure 2. Genotyping of the OipA gene in the 5 GC strains. The sequence of OipA gene in the clinical GC strains GC1-GC5 are compared. The

nucleotides in red indicated difference and the “-“ in sequences denoted a gap.
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* * * * * * * * * * * * * * * * * * * *

GC1l 1>TGCCAATGTATAAAATCCTTAATATTAARAATCCAATCCAATCT. GGAG CATG CACATCCTTTTATTAACTTTAGGCTCGCTTTTGGTTTCCACTTTGAGCGCTGAAGACGACGGCTTTTACATGAGCGCGGGCTATCAGATCGGTGAAGCCGCTCARAATGGTGAAAAACACCARAGGCATTCAAGA>200

GC2 l>TGCCAATGTATAAAATCCTTAATATTAAAATCCAATCCAATCTAAAAAGGAGAAAACATGAAAAAACACATCCTTTTATTAACTTTAGGCTCGCTTTTGGTTTCCACTTTGAGCGCTGAAGACGACGGCTTTTACATGAGCGCGGGCTATCAGATCGGTGAAGCCGCTCAAITGGTGAAAAACACCAAAGGCATTC >200

GC3 1>TGCCAATGTATAAAATCCTTAATATTARAATCCAATCCAATCT. GGAG CATG FACATCCTTTTATTAACTTTAGGCTCGCTTTTGGTTTCCACTTTGAGCGCTGAAGACGACGGCTTTTACATGAGCGCGGGCTATCAGATCGGTGAAGCCGCTCAAATGGTGAAAAACACCAAAGGCATIC >200

GC4 1>TGCCAATGTATAAAATCCTTAATATT. TCCAATCCAATCT. GGAG CATG CACATCCTTTTATTAACTTTAGGCTCGCTTTTGGTTTCCACTTTGAGCGCTGAAGACGACGGCTTTTACATGAGCGCGGGCTATCAGATCGGTGAAGCCGCTCARATGGTGARARACACCARAGGCATTCAAGA>200

GC5 1>TGCCAATGTATAAAATCCTTAATATT. TCCAATCCAATCT. GGAG CATG CACATCCTTTTATTAACTTTAGGCTCGCTTTTGGTTTCCACTTTGAGCGCTGAAGACGACGGCTTTTACATGAGCGCGGGCTATCAGATCGGTGAAGCCGCTCARATGGTGARARACACCARAGGCATTCAAGA>200
* * * * * * * * * * * * * * * * * * * *

201>TCTTTCAGARAATTCTGACAAATTGAG-CA-ACTTTTATACCAGATACAGCACCCTARACACCCTTATCARACTATCCTCTGATCCGAGCGCGATTAACGCCTTGTCTGT ~AACCGTCGTCTCGAGCGAGTCAACGTGTCTCAGC ~AATARAAACCATTCCCCCACATATCAAGCCGTGCTTTTAGCGATCAACGCGGCG>396

201>@cTTTCAGEEAATTHTGABARRTTGAR-CARACHTTTATACCAGATACAGCACHCTARACACCCHTATEARRETATHCTCTGATCCGAGCHCGATTAAGEC T TG TEENTHA AN ClBEGT CHccAGCHEBlTEAACGTCEETCHGCEEAT2ABAE~EcATTClicCCBClTATCAAGCCGTGCTTTTAGCGATCAAMGCGGCG>396

201>@cTTTCAGREAATTHTGARARETTGRGECA-ACTTTTATACCAGATACAGCACCCTARACAHCCTliTCARRFTETCClCcTGATCCGAGCGCGATRAAGCCElGTCTGE-2 AR TEGECECGAGCGHGERAACGTHENTCEGC-BAT2A2AABECEAB T ClicCCBCETATCAAGCCGTGCTTTTAGCGATCAAHGCGGCG>396

201>TCTTTCAGAAAATTCTGACAAATTGAG-CA-ACTTTTATACCAGATACAGCACCCTARACACCCTTATCARACTATCCTCTGATCCGAGCGCGATTAACGCCTTGTCTGT ~AACCGTCGTCTCGAGCGAGTCAACGTGTCTCAGC ~AATARAAACCATTCCCCCACATATCAAGCCGTGCTTTTAGCGATCAACGCGGCG>396

201>TCTTTCAGARAATTCTGACAAATTGAG-CA-ACTTTTATACCAGATACAGCACCCTARACACCCTTATCARACTATCCTCTGATCCGAGCGCGATTAACGCCTTGTCTGT ~AACCGTCGTCTCGAGCGAGTCAACGTGTCTCAGC ~AATARAAACCATTCCCCCACATATCAAGCCGTGCTTTTAGCGATCAACGCGGCG>396
* * * * * * * * * * * * * * * * * * * *

397>GTAGGGTTTTGGAATGTCTTAGGCTATGTTACGCAATGCGGGGGTAATGCCGATGGTCARAARAGCACCTCTTCAACCACCATCTTCAACAACGAGCCAGGGTATCGATCCACTTCCATCACCTGTTCTTTGAATGGGTTTACGCCTGGATACTACGCCCCTATGAGTATTAAGAATTTTARAARAGCTTAACGAAGCCTA>596

397>GTRGGGTTTTGGAANGTCElANGCTATGETANGEEATGCGGEGGTRATGCH@ATGGTCAARRANGCACHT@TTCARCACCATCTTlAACARCGHGCCAGGGTATHGIMCEACTTCCATCACCTGTTCTTTGAANGGGEMTACHCCTGGATACTANGECCCTATGAGTATTEANAAT TTARARAGCTTAACGAAGCCTA>5 96

397>GTAGGGTTTTGGAATGTCTTAGGCTATGTTACGCAATGCGGGGGTAATGCCHATGGTCHABARAGCACCTCTTCAACCACCATCTTCAACAACGAGCCAGGGTATCGATCCACTTCCATCACHTGTTCTTTGAATHGGIEMTACHCCTGGATACTAGECCCTATGAGTATTAGAATTTTARARAGCTTAACIARGCCTA>596

397>GTAGGGTTTTGGAATGTCTTAGGCTATGTTACGCAATGCGGGGGTAATGCCGATGGTCARAAARAGCACCTCTTCAACCACCATCTTCAACAACGAGCCAGGGTATCGATCCACTTCCATCACCTGTTCTTTGAATGGGTTTACGCCTGGATACTACGCCCCTATGAGTATTAAGAATTTTAAARAGCTTAACGAAGCCTA>596

397>GTAGGGTTTTGGAATGTCTTAGGCTATGTTACGCAATGCGGGGGTAATGCCGATGGTCARAARAGCACCTCTTCAACCACCATCTTCAACAACGAGCCAGGGTATCGATCCACTTCCATCACCTGTTCTTTGAATGGGTTTACGCCTGGATACTACGCCCCTATGAGTATTAAGAATTTTARAAAGCTTAACGAAGCCTA>596
* * * * * * * * * * * * * * * * * * * *

597>TCAGATCCTCCAAACGGCTTTAAAAAAAGGCTTGCCAGCGCTCAAAGAAAACAATGGGACAGTGCAAGTAACCTATACT TACACATGT TCAGGGGAAGGGAATGATAACTGCAAAGTGACCGGAGTGAACTCAGACGGCGGGAGCARGACTGARACCCARACCATAGACGG! GTAACCACCAAGATCAATTCAA>T796

597>TCAGATCCTCCARACGGCTTTAAARRAABGGCTTGCCAGCGCTCARAGAARACARNGGGACHGTGEANGTAACCTATACTTACACHTGETCAGGGGAAGHGAATEARAACBGCARAGEGACCGGAGHEEARCTCANANGGCGGEAGCARGAEEGARACCHARRACATAGACGGCARREEGTEAMlACCrlGANCABETCAR>T796

597>TCAGATCCTCCARACGGCTTTARARAAAGGCTTHCCHGHGCTCARAGARRACARTGGGACAGTGEEMGTAACCTAJACEBTACACATGTCAGGGGAAGGGAATGATAACTGCJAAGTGACCGGAGTGARCTCANACGGHEGGEAECAAGACHGARACCCAARCCATAGACGGCARANARGTEAMlACCAlGATCARTTCAR>T96

597>TCAGATCCTCCAAACGGCTTTAAAAAAAGGCTTGCCAGCGCTCAAAGAAAACAATGGGACAGTGCAAGTAACCTATACT TACACATGT TCAGGGGAAGGGAATGATAACTGCARAGTGACCGGAGTGAACTCAGACGGCGGGAGCAAGACTGARACCCAAACCATAGACGGCARACAAGTAACCACCAAGATCAATTCAA>T 96

597>TCAGATCCTCCARACGGCTTTAAAAAAAGGCTTGCCAGCGCTCAAAGARAACAATGGGACAGTGCAAGTAACCTATACT TACACATGTTCAGGGGAAGGGAATGATAACTGCAAAGTGACCGGAGTGAACTCAGACGGCGGGAGCARGACTGARACCCARACCATAGACGGCARACAAGTAACCACCAAGATCAATTCAR>T 96
* * * * * * * * * * * * * * * * * * * *

797>AAGTAGCGAGACCATCACAACATGTCTCCTACACCGARATCACTAACGAATTGTCTAATGTGCCTGATAGCGCTCAATT ~CTTGT TAGCGCARGCGACCACGCTCATTAACACCATCAACACGGCATGCCCGTATTTCCATGCTARTAATAGTAGTGAGGC TARCGCCCCAAAATTCACTACTACTAGGGGGAARRTATG>995

797>2AAGTGCCElccaTClcaacaTGTCTCCTACACCGARATCHCHAACGEATTGHEEMA TG TGCCHGATAGCGRTClT THCETET TAGCGeAaRGClaccAcGeTlaTTAACACCATClICHCGGCATGCCCGTHTTTCCATRCTAATAR TG TARTGAGGCTAACGCCCCAAAATTCHC TACTACTlIGGGRARATATG> 995

797>AAGTGCGARACCATCCAACATGTCTCCTACACCGARATCACTAACGIATTGIMAA TGTGCCTGATAGCGCTCAATT-CTTGT TAGCGCAAGCGARCACGCTIATTAACACCATCAACACGGCATGCCCGTTTTCCHTGCTAATAATAGTAGTGAGGCTAACGCCCCAAAATTCCTACTACTMllGGGRARATATG>995

797>AAGTAGCGAGACCATCACAACATGTCTCCTACACCGAAATCACTAACGAATTGTCTAATGTGCCTGATAGCGCTCAATT ~CTTGT TAGCGCARGCGACCACGCTCATTAACACCATCAACACGGCATGCCCGTATTTCCATGCTAATAATAGTAGTGAGGC TARCGCCCCAAAATTCACTACTACTAGGGGGAAARTATG>995

797>AAGTAGCGAGACCATCACAACATGTCTCCTACACCGAAATCACTAACGAATTGTCTAATGTGCCTGATAGCGCTCAATT ~CTTGT TAGCGCARGCGACCACGCTCATTAACACCATCAACACGGCATGCCCGTATTTCCATGCTAATAATAGTAGTGAGGCTAACGCCCCARAATTCACTACTACTAGGGGGARAATATG>995
* * * * * * * * * * * * * * * * * * * *

996>CGGCGCTTTTTCAGAAGAAATCAGTGCTATCCAAAAGATGATCACGGACGCGCAAGAGCTGGTCAATCAAACGAGTGCCATTAACAGCAATGAACAAAGCGCTCAAGTGGGTGCTAATAATAATGGCAAGCCTTTCAACCCTTTCACAGACGCTAGCTTCGCTCARGGCATGCTCGCTAACGCGCARGCGCARGCCAAGA>1195

996>CllceGeTTTTTCllGAAGRAATCAGCEATCCARARGATGATCACGGACGCGCARGAGCTlGTCAATCAAACHANTGECATTAACANCAATGAACAA AIIlC T CAGTGGGHGANTAATAATGGCAAGCCTTTCAACCCT TTCACAGACGCTAGCTTIIGCTCAAGGCATGCTCGCTAACGCGCARGCGCAAGCCAAA>1195

996>CGGCGCTTTTTCAGAAGAAATCAGHGCATCCARAAGATGATCACGGACGCGCAAGAGCTIGTCAATCARACGANTGCCATTAACANCAATGAACARANICHCTCAAGTGGGHGIMAN TAA TAATGGCARGCCTTTCAACCCTTTCACAGACGCTAGCTTCGCTCAAGGCATGCTCGCTAACGCGCARGCGCARGCCAAGA>1195

996>CGGCGCTTTTTCAGAAGAAATCAGTGCTATCCAARAGATGATCACGGACGCGCAAGAGCTGGTCAATCARACGAGTGCCATTAACAGCAATGAACAAAGCGCTCAAGTGGGTGCTAATAATAATGGCAAGCCTTTCAACCCTTTCACAGACGC TAGCTTCGCTCAAGGCATGC TCGCTAACGCGCAAGCGCARGCCAAGA>1195

996>CGGCGCTTTTTCAGAAGAAATCAGTGCTATCCAAAAGATGATCACGGACGCGCAAGAGCTGGTCAATCAAACGAGTGCCATTAACAGCAATGAACAAAGCGCTCAAGTGGGTGCTAATAATAATGGCAAGCCTTTCAACCCTTTCACAGACGCTAGCTTCGCTCARAGGCATGCTCGCTAACGCGCARAGCGCARGCCAAGA>1195
* * * * * * * * * * * * * % * * * * * *

1196>TGCTCAATCTAGCCGAACAAGTGGGGCAAGCCATTAACCCTGAGAGGCTTACCGGGACTTTTAAAAACTTTGTTACAGGCT TTTTAGCCACATGCAACAACAAATCAACCGCTGGCACTGGTGGCACACAAGGCTCCAATCCAGGCCCGACGACCTCTCACACTTTGGCATCCGGTTGCGCCTATGTARAAGARACCATA>1395

1196>TGCTCAATHTAMCGARCAAGTGGGGCAAcClTTARCCCTGAAGGCTTACCGGGARTTTTEAAAANTTTGTTANAMBMCTTTTTAGCCACATGCAACAACIHETCAACHGCTGGCACTGGHGGCACACARGGHTCEElTCCAGGCH acclcTcafacTTTRGClTCCGGTTGCGCCTATGTlAARARACCHTA>1395

1196>TGCTCAATCTAGCCGAACAAGTGGGGCAAGCCHTTAACCCTGAAGGCTTACCGGGARTTTTRAAAANTTTGTTARAMBMCTTTTTAGCCACATGCAACAACIHEMTCAACHGCTGGCACTGGEGGCACACAAGGHTC BT ccAGGCHCHEMACCHcTcalacTTTlGClTCccGeTTGCGCCTATGTEBAREAAACCHTA>1395

1196>TGCTCAATCTAGCCGAACAAGTGGGGCAAGCCATTAACCCTGAGAGGCTTACCGGGACTTTTAAAAACT TTGTTACAGGCT TTTTAGCCACATGCAACAACAAATCAACCGCTGGCACTGGTGGCACACAAGGCTCCAATCCAGGCCCGACGACCTCTCACACTTTGGCATCCGGTTGCGCCTATGTARAAGARACCATA>1395

1196>TGCTCAATCTAGCCGAACAAGTGGGGCAAGCCATTAACCCTGAGAGGCTTACCGGGACTTTTAAAAACT TTGTTACAGGCTTTTTAGCCACATGCAACAACAAATCAACCGCTGGCACTGGTGGCACACAAGGCTCCAATCCAGGCCCGACGACCTCTCACACTTTGGCATCCGGTTGCGCCTATGTARAAGAAACCATA>1395
* * * * * * * * * * * * * * * * * * * *

1396>ACGAATTTAAACAACTCCATCGCTCATTTTGGCACTCAAGAGCAACARATACAGCAAGCAG, TCGCTGACACTTTGGTAGATTTCAAATCCAGATACAGCGAATTGGGCAACACCTATAACAGCATCACCACCGCGCTCTCCARAGTCCCTAACTCGCAAAGCT TGCAAAATGTGGTGAGCAAAAAGAACAACCC>1595

1396>ACGAATTTAAACAACTCCATCGCTCATTTTGGCACTCAAGAGCAACAAATANAGCAAGCAGAAANCATCGCTGACACTTTGGTMATTTCARATCHAGATACAGCGARATGECARCACHTATARCAGCATCACCACCGCGCTCTCCAMMTCCCTARCHCGCARAGCTTGCARAIGTGGTGAGAAARAAGAACAACCC>1595

1396>ACGAATTTAAACAACTCCATCGCTCATTTTGGCACTCAAGAGCAACAAATAMAGCAAGCAGAAAAATCGCTGACACTTTGGTMATTTCARATCAGATACAGCGARNTIGGCARCACHTATARCAGCATCACCACCGCGCTCTCCAMMTCCCTAACHCGCARAGCTTGCARAGTGGTGAGARAAAAGAACARCCC>1595

1396>ACGAATTTAAACAACTCCATCGCTCATTTTGGCACTCAAGAGCAACAAATACAGCAAGCAGAAAACATCGCTGACACT TTGGTAGAT TTCAAATCCAGATACAGCGAATTGGGCAACACC TATAACAGCATCACCACCGCGCTCTCCARAGTCCCTAACTCGCARAGCTTGCARAATGTGGTGAGCARRAAGAACAACCC>1595

1396>ACGAATTTAAACAACTCCATCGCTCATTTTGGCACTCAAGAGCAACAAATACAGCAAGCAGAAAACATCGCTGACACT TTGGTAGAT TTCAAATCCAGATACAGCGAATTGGGCAACACC TATAACAGCATCACCACCGCGCTCTCCARAGTCCCTAACTCGCARAGCTTGC) TGTGGTGAGC GAACAACCC>1595
* * * * * * * * * * * % * * * * * * * *

1596>CTTTAGCCCGCAAGGCATAGAAACCAATTACTCCCTAAATCCCAATTCTTATAACCAAATCCAAACCATCAACCAAGAGTTAGGGCGTAACCCCTTCAGGARAATAGGCATCGTCAGT TCTCAAACCAACAACGGCGCGATGAATGGGATCGGTAT ~CCAGGTGGGCTACARACAATT-TTGTGCCCARAAAAGATGGTG>1793

1596>CTETAGCCCGCAAGGCATAGAAACCAATTACTHCCTAAATCCAABTCTTATAACCEAATCCAAACCATCARCHARGAGTTAGGGCGTARCCCCTTCAGGARAATGGCATCGTCAGETCTCARACAREARCHGEGEGATGEATGEGATCGG TR Tl APlTGGGCHAEA A rEA Bl - T Tl TGECCARAARAAGETGGTG>1793

1596>CTHTAGCCCGCARGGCATAGAAACCAATTACTHCCTAAATCCIAARTCTTATARCCAAATCCAAACCATCAACCAAGARTAGGECGTAACCCCTTIAGGARAATRGGCATCGTCAGHTC TCARACCAACAACGGCGCGATGAATGGGATCGGEAT-CABGTGGGCTACAAACAAT T T TIBGCCHARAAAAAGARGCG>1793

1596>CTTTAGCCCGCAAGGCATAGAAACCAATTACTECCTAAATCCCAATTCTTATAACCAAATCCAAACCATCAACCAAGAGTTAGGGCGTAACCCCTTCAGGAAAATAGGCATCGTCAGT TCTCAAACCAACAACGGCGCGATGAATGGGATCGGTAT ~CCAGGTGGGCTACARACAATT-TTGTGCCCARAAAAGATGGTG>1793

1596>CTTTAGCCCGCAAGGCATAGAAACCAATTACTRCCTAAATCCCAATTCTTATAACCAAATCCAAACCATCAACCAAGAGTTAGGGCGTAACCCCTTCAGGARAATAGGCATCGTCAGT TCTCAAACCAACAACGGCGCGATGAATGGGATCGGTAT ~CCAGGTGGGCTACARACAATT-TTGTGCCCARAAAAGATGGTG>1793
* * * * * * * * * * * * % * * * % * * *

1794>GGGCCTTAGGTATTACGGGTTTTTTGATTACAAGCATGAATCCAACAARACGAGCTTCTTTAACACCGCTTCCGATGTATGGACTTATGGTTTAGGAGGGGACGCGCTTTATAACTTCATCAACGATAAAGCCACCAATTTCTTAGGCARAAACAACAAGCTTTCTGTGGGGCTTTTTGGCGGTATTGCGTTACCGGGCA>1993
1794>GGGCE@TTAGGTATTACGG@TTTTTTGATTACAARMCATG ICAMIC C] AICTTITT CHCBGCTTC] TlT GGACTTATGGTTT@GGAGEMGGACGCGCTTTATAACTTCATCAACGATAAAGCCACCAATTTCTTAGGCAA) CIACAAGCTTTCTGTGGGGCTTTTTGGCGG TTGCGTTABCGGGCA>1993
1794>GGGCEBTAGGTATTACGG TTTTTTGAITACA ICATG] ICAJIC ICBAGCTTCTT] CHCHGCTTCRGATGTTGGACTTATGGT TTGGAG] GGACGCICTITATAACTTCATCAACGATAAAGCIACCAAITTITTAGGCA CAACAAGCTTTCTGTGGGGCTTTTTGGCGG TGCGTT. CIGGCA>1993
1794>GGGCCTTAGGTATTACGGGTTTTTTGATTACAAGCATGAATCCAACAARACGAGCTTCTTTAACACCGCTTCCGATGTATGGACTTATGGT TTAGGAGGGGACGCGCTTTATAACTTCAT CAACGATAARAGCCACCAATTTCTTAGGCAAAARCAACAAGCTTTCTGTGGGGCTTTTTGGCGGTATTGCGTTACCGGGCA>1993

1794>GGGCCTTAGGTATTACGGGTTTTTTGATTACAAGCATGAATCCAACAARACGAGCTTCTTTAACACCGCTTCCGATGTATGGACTTATGGT TTAGGAGGGGACGCGCTTTATAACTTCAT CAACGATAARAGCCACCAATTTCTTAGGCAAAARCAACAAGCTTTCTGTGGGGCTTTTTGGCGGTATTGCGTTACCGGGCA>1993
* * * * * * * * * * * * * * * * * * * *

1994>CTTCATGGCTTAATTCTGAGTATCGGAATTTAGCCACCGTGAATAATGTCTATAACGCTAARRATGAATGTGGCGAATTTCCAATTCTTATTCAAT TTAGGCTTGAGGATTAATTTAGCCAGGGCTAAGARAAAAGGCAACGATCATGTATCACATCACGGCATTGAACTAAGGCGTG-AAATCCCTACCATTAACACGAA>2192

1994>CTTCATGGCTTAATTCTGAITATC GAATTTAGCCACCGTGAATAAIGTCTATAACGCTAAAATGAATGTGGC AATTTCCAATTCTTATTCAAITTAG THAGGATTAATTTAGCCAGGGCT@AGAAAAAAGGCA) CGATIAI TETCRC| CACGICATTG ICTAAGGCTGAAATCCCRACCAT| CACI >2192

1994>CTTCAIGGCTTAAITCTGAGTAT GAATTTAGCCACCGTGAATAATGTCTATAACGCT. TGAATGTGG] GAAITTCCAATTITTATTCAATTTAGGC GAGGATIAATTTAGCCAGGGC AGAAAAAAGGIA CGATCATG] ICECABCACGGCATTGAGCTAAGGCG AARATCCCACCATSACACGAR>2192

1994>CTTCATGGCTTAATTCTGAGTATCGGAATTTAGCCACCGTGAATAATGTCTATAACGCTARAATGAATGTGGCGAATTTCCAATTCTTATTCAATTTAGGCTTGAGGATTAATTTAGCCAGGGCTAAGAAARAAGGCAACGATCATGTATCACATCACGGCATTGAACTAAGGCGTG-AAATCCCTACCATTAACACGAA>2192

1994>CTTCATGGCTTAATTCTGAGTATCGGAATTTAGCCACCGTGAATAATGTCTATAACGCTAARAATGAATGTGGCGAATTTCCAATTCTTATTCAATTTAGGCTTGAGGATTAATTTAGCCAGGGCTAAGAAARAAGGCAACGATCATGTATCACATCACGGCATTGAACTAAGGCGTG-AAATCCCTACCATTAACACGAA>2192
* * * * * * * * * * * *

2193>CTACTATTCTTTCATGGGGGCTGAACTCAARATACCGCAGACTCTATAGCGTGTATTTGAATTACGTGTTCGCTTACTARAAGCTCACATTARACCCCTTTGGGGAACCCTCTTTTTTAACCCTCTT>2318
2193>@T@cTATECTETCATGGGGGCTGAACTCARATICCGCAGACTCTATAGCGTGTATTTGAATTACGTGT TCGCTTACTAAAAGCTCACATTARACCCCTTTGGGGAACCCTCTTTTTTAACCCTCTT>2318
2193>@T@CcTHTECTTTCATGGGIICTGAACTCAA, [CCGCAGACTCTATAGCGTGTATTTGAATTACGTGTTCGCTTACTAAAAGCTCACATTAAACCCCTTTGGGGAACCCTCTTTTTTAACCCTCTT>2318
2193>CTACTATTCTTTCATGGGGGCTGAACTCAAATACCGCAGACTCTATAGCGTGTATTTGAATTACGTGTTCGCTTACTAAAAGCTCACATTAAACCCCTTTGGGGAACCCTCTTTTTTAACCCTCTT>2318
2193>CTACTATTCTTTCATGGGGGCTGAACTCAAATACCGCAGACTCTATAGCGTGTATTTGAATTACGTGTTCGCTTACTAAAAGCTCACATTAAACCCCTTTGGGGAACCCTCTTTTTTAACCCTCTT>2318

Supplemental Figure 3. Genotyping of the BabA gene in the 5 GC strains. The sequence of BabA gene in the clinical GC strains GC1-GC5 are compared. The
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nucleotides in red indicated difference and the “-*“ in sequences denoted a gap.
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* * * * * * * * * * * * * * * * * * *

GC1l 1>GAAGACAACGGCTTTTTTGTGAGCGCGGGCTATCARATCGGCGAAGCGGTGCARATGGTCAAAAGCACCGGCGAATTGAARAACTTGAACGACAAATACGAGCAATTARACCAGTATTTARATCAAGTGGCTTCGT TGARGCARAAGCATTCARAACGCCARCAACATTGAGCTGGTCAATAGCT CTTTARACGATTTAAA>200
GC2 1>GAAGACAACGGCTTTTTTGTGAGCGCGGGCTATCAAATCGGCGAAGCGGTGCARATGGTCAARAGCACCGGCGAATTGAAAAACT TGAACGACAAATACGAGCAATTARACCAGTATTTARATCAAGTGGCTTCGTTGAAGCARAGCAT TCAAAACGCCAACAACAT TGAGCTGGTCAATAGCTCT TTAAACGATTTAAA>200
GC3 1>GAAGACAACGGCTTTTTTGTGAGCGCGGGCTATCAAATCGGCGAAGCGGTGCARATGGTCAA CACCGGCGAATTGAAAAACTTGAACGACAAATACGAGCAATTAAACCAGTATTTAAATCAAGTGGCTTCGTTGAAGCAAAGCATTIAAAACICCAACAACATTIAGCTGGICAATAGCTCTTTAAACGATTTAAA>197

GC4 l>GAAGACAACGGCTTTTTTGTGAGCGCGGGCTATCAAATCGGCGlAGCGGTGCAAATGITC CACCGGIGAATT AACTTGAACGACAAATACGAGCAATTAAACCAGTATTTAARATCAAGTGGCTTCGTTGAAGCARAGCATTCARAACGCCAACAACATTGAGCTGGTCAATAGCTCTTTARAACGATTTARA>200
GC5 1>GAAGACAARCGGCTTTTTTGTGAGCGCGGGCTATCARATCGGCGAAGCGGTGCARATGGTCAA. [CACCGGCGAATT] AACTTGAACGACAAATACGAGCAATTAAACCAITATTTAAATCAAGTGGCTTCGTTGAAGCAAAGCA.CAAAACGC(‘ CAACATTGAGCTGGTCAATAGCTCTTTARACGATTTAAA>200
* * * * * * * * * * * * * * * * * * *

201>AAGCTTTACCGAARATAACTATAACAGCACCACCCAATCGCCCATCTTTAACGCTGTGCAAGCCGTTATCACTTCGGTATTGGGTTTTTGGAGTCTTTATGCGGGGAACTACTTCACTTTTTTTGTGGGTAATAAGGATACTARACAACCCGCTAGTGTCAATGGTAACCCTCCTTTCARAACGATTATCGAGAACTGCT>400
20l>AAGCTTTACCGAAAATAACTATAACAGCACCACCCAATCGCCCATCTTTAACGCTGTGCAAGCCGTTATCACTTCGGTATTGGGTTTTTGGAGTCTTTATGCGGGGAACTACTTIACTTTTTTTGTGGGTAATAAGGATACTAAACAACCCGCTAGTGTCAATGGTAACCCTCCTTTCAAAACGATTATCGAGAACTGCT>4OO
l98>AAGCTTTACCGAAAATAACTATAACAGCACCACCCAATCGCCCATCTTTAACGCTGTGCAAGCCGTTATCACTTCGGTATTGGGTTTTTGGAGTCTTTATGCGGGGAACTACTTCACTTTTTTTGTGGGTAATAAGGATACTAAACAAICCGCTAGTGTCAATGGIAACCCICITTTCAAAACGATTATCGAIAACTGCT>397
201>AAGCTTTACCGAARATAACTATAACAGCACCACCCAATCGCCCATCTTTAACGCTGTGCAAGCCGTTATCACTTCGGTATTGGGTTTTTGGAGTCTTTATGCGGGGAACTACTTCACTTTTTTTGTGGGTAATAAGGATACTARACAACCCGCTAGTGTCAATGGTAACCCTCCTTTCARAACGATTATCGAGAACTGCT>400
201 >AAGCTTTACCGAAAAIAAC TAT.CIGCACCACCCAATCGCCCATCTTTAACG-GTGCAAGCCGITATCACT TCGGTATTGGGTTTTTGGAGTCTTTATGCGGGGAACTACTTCACTTTTTTTGTGGGTAATAAGGATACTARACAACCCGC TAGTGTCAATGGTAACCCICITTTCAAAACGATTITCGA.AACTGCT>4 00

* * * * * * * * * * * * * * * * * * *
401>CAGGAATTGAARACTGCGCTATGGAGCAAACCACTTACG-GCAAGATG CTTGCT TCTCCAAGCAGCTCAACAAAACTCTGCCACTAAAGCGARCAATCTTTGCGCTTTATCAGGATGCACCGCAACACAAGGCCAAACCCCAAACTCARCCGTAAGCAACGCTCTTGAAACGGCGCAACAGCTTA-TGG>598
401>CAGGAATTGAAAACTGCGCTATGGACARACCACTTACG-JCAAGATGARRAAACT TGCTGAAGAICTCCAAGCAGCTCAAC CTCTECCACTARAGHGAACAATCTTTGCGCTTTATCHGGATGCACCGCAACACAAGGCHARACCCCANECTCAACCGTAAGCAACGCTCTTGAAACGGCGCAACAGCTTA-TGG>598
398>CAGGAATTGAAAACTGCGETATGGARCARACCACTTACG-MAAGATGARRAAACTTGCTGAAGARICTCCARGCGCTCAAC CTCTRCCACTAAAGHGAACARCTTTGCGCTTTATCHGGATGCACCGCARCACAAGGCCARACCCCARBCTCAACCGTAAGCAACGCTCTTGAAACGGCGCAACAGCTTATGG>596
401>CAGGAATTGAARACTGCGCTATGGAGCAAACCACTTACG-GCAAGATG CTTGCT TCTCCAAGCAGCTCAACARAACTCTGCCACTARAGCGAACAATCTTTGCGCTTTATCAGGATGCACCGCAACACAAGGCCARACCCCARACTCAACCGTAAGCAACGCTCTTGARACGGCGCARCAGCTTA-TGG>598
401>CAGGARTTGAAAARTGCGCTATGGANCARACCACHTACGEECAARMTGAAAAAACT TGCTGAAGAICTCCARGCAGCTCAACARAACTCTICCACTARAGCGAACARTCTTTGCGCTTTATCJGGATGCACCGCAACACAAGGCCARANCCCARCTCARCCGTARGCARCGCTCTTGARACGGCGCAACAGCTTA-TGG>598

* * * * * * * * * * * * * * * * * * *
599>ATTTAATCGCARACACTAGGACTGCTATGATGTGGARAAATATCGTCATCAGTGGCGT TTCAAACGCGTCCGGTGCTATCACATCCACTGGTTACCCARCGCACTATGCGGTGT TTAACAACATCAAGGCGATGATACCTATCTTGCAACGAGCGGTTACGCTTTCTCAAAATARCAACAGCCTATCTAGTCAGTTGCAR>T 98
599>ATTTAATCGCARACACTAGGACHGCTATGATGTGGARAAATATCGTCATCAGTGGIGTTTCARACGCGTCCGGTGCTATCACATCCACTGGTTACCCAACGCACTATGCGGTGTTTAACAACATCAAGGCGATGATACCTATCTTGCAACHAGCGGTTACGCTTTCTCAAARTAAMACAGCCTATCTAGTCAGTTGCAR>T 98
597>FTTTAATCGCARACACTAJGACHGCHATGATGTGAARAATATCGTCATCAGTGGIGT TTCARACGCGTCCGGTGCTATCACATHCANTGGTTACCCACGCACTATGCGGTGTTTAACAACATCAAGGCGATGATACCTATCTTGCAACGAGCGGT TACGCTTTCTCAAAATARCAACAGCCTATCTAGTCAGTTGCAA>T 95
599>ATTTAATCGCARACACTAGGACTGCTATGATGTGGARAAATATCGTCATCAGTGGCGT TTCARACGCGTCCGGTGCTATCACATCCACTGGTTACCCAACGCACTATGCGGTGTTTAACAACATCAAGGCGATGATACCTATCTTGCAACGAGCGGT TACGCTTTCTCARAATAACARCAGCCTATCTAGT CAGTTGCAR>T 98
599>ATTTAATCGCAAACACTAGGACTGCTATGATGTGGARAAATATCGTCATCAGTGGGTTTCARACGCGICCGGTGCTATCACATCCACTGGTTACCCAACGCACTATGCGGTGTTTAACAAATCAAGGCGATGATACCTATCTTGCAACHAGCGGTTACGCTTTCTCAAARRAACAACABCCTATCTAGTCATTGCAR>T 98

* * * * * * * * * * * * * * * * * * *
799>GCTCAAGCTACAGGATCTCARACAAACCCTGAATTCGCTAAAGACATCTACAATCTCGCTTTAAACCAAAAGCAAGTCATCTCTTATGCCAAAGATATT TTCAACCTCTTTAATTCCATCCCTAAAGATCAGTATAAATATCTAGAGAAAGCCTATTTG TACCCAATGCGGGTCAAACTCCTA-CTAAGCCTTACA>997
799>GCTCAAGCTACAGGATCTCARACAAACCCTGAATCGCTAAAGACATCTACAATCIICGCTTTAAACCAAAAGCAAGTCATCTCTTAGCCARAGATATTTTClACCTCTTTAARTCClTCCC TAGATCAGTATAAATJTC TAGAGAAAGCCTATTTG TACCCAATGCGGTCAAACTCCTACTAARCCTTACA>996

796>GCTCAAGCTACAGGATCTCAAACAAACCCTGAATTCGCTAAAGACATCTACAATCTCGCTTTAAACCAAAAGCAAGTCATCTCTTATGCCAAAGATATTTTCAACCTCTTTAATTCCATCCCTAAAGATCAGTATAAATATCTAGAGAAAGCCTATTTGAAAATACCCAATGCGGGTCAAACTCCTA—CTAAICCTTACA>994
799>GCTCAAGCTACAGGATCTCAAACAAACCCTGAATTCGCTAAAGACATCTACAATCTCGCTTTAAACCAAAAGCAAGTCATCTCTTATGCCAAAGATATTTTCAACCTCTTTAATTCCATCCCTAAAGATCAGTATAAATATCTAGAIAAAGCITATTTGAAAAIACCCAATICGGGTCAAACTCCTA—CTAAICCTTACA>997

799>GCTCAAGCTACAGGATCTCAAACAAACCCTGAATTCGCTAAAGACATCTACAATCTC.TTTAAACCAAAAGCAAGTCATCTCTTAIGCCAAAGATATTTTCAACCTCTTTAATTCCATCCCTAAAGATCAGT T. TATCTAGAG. GCCTATTTG T (“CCAATGCGGGTCAAACTCCTA—CTAAICCTTACA>997
* * * * * * * * * * * * * * * * * * *
998>GACAAGA--GGTGAATTTGAA-T-AAGAAATTCAGARACGATTC-AAAGGAATGTGAGT TATTATGGCAATCGGTTGGAT-TTGGCTTTAAGCGTGGCTAAAGATGTTTATAACCT. TCCAAT CAGAGATTGTAGCCGCCTATAGCAACGCTACGAATTTGAGCCAAGAGATTTCTCAACTCCCATACAATCAA>1191

997>lcArJ2AMBGGTGAATTTGAA--2AGAARTTCAGARGATTCHAAABMAATGTGAGHETATTATRGCHA TCGGIlGGATHTEGGETTTAAGCGTGGC TARAGATGTTTATARCCTARAATCCAATCAAANAGAGATTGTAGCCGCTATAGCAACGCTANGAATT TGAGCCARGAGATTTCTCAACTCCCATACAATCAA>1191
995>GACAAG--GGTGAATTTGAA-TAAGAARTTCAGACGATTC-AAAMAATGTGAGT TATTATGGCAATCGGTTGGAT - TliGGC TTTAAGCGTGGC TARAGATGTTTATAACCTARAATCCAATCAAANAGAGATTGTAGCCGCHTATAGCARCGCTANGAATT TGAGCCAAGAJATTTCTCAACTCCCATACAATCAR>1188
GTGAATTTGAARM-AAGARATTCAAACGATTC- AR AATGTGAGT TATTATGGCAATCGGETGGAT-lliGGCTT TARGCGTGGCTAAAGATGT TTATAACCTARAATJCAATCAAACAGAGATTGTAGCCGCITATAGCAACGCTAJIGAATTTGAGCCARGAGATTTCTCAACTCCCJTACAATCAA>1191
998>GACAAG--GGTGAATTTGAA-TAAGAARTTCAGACGATTC-AAAMAATGTGAGT TATTATGGCAATCGGTTGGAT - Tl§GGC TTTAAGCGTGGC TARAGATGTTTATAACCTARAATCCAATCAAANAGAGATTGTAGCCGCHTATAGCARCGCTANGAATT TGAGCCARGAATTTCTCAACTCCCATACAATCAA>1191

* * * * * * * * * * * * * * * * * * *

1192>GTCAATACAARAGACATTGTCACACTACCTTATGATAAAAACGCTCCAGCAGCGGGCCAATACAACTACCAAATCAACCAAGAGCAAGCATCCAATCTTTCTCAAGCTTTAGCGGCGATGAGCAATAACCCCTTTAARAATATAGGAATGATAGCCTCTCARAGCAATAACGGCGCATTGAATGGGCTTGGCGTGCAAGT>1391
1192>GTCAATACIARAGACATTGTCACACTACCTTATGATARAAACGCTCCAGCAGCGGGCCAATACAACTACCAAATCAACCAAGAGCAAGCATCCAATCTT TCTCAAGCT TTAGCGGCGATGAGCAAT. CCCTTT. TATAGGAATGATAGCCTCTCAAAGCAATAACGGCGCATTGAATGGGCTTGGCGTGCAAGT>1391
1189>GTCAATACAARAGACATTGTCACACTACCTTATGATARAAACGCHICCGCAGCGGGCCARTACAACTACCAAATCAACCARGAGCAAGCATCCAATCTTTCTCAAGCTTTAGCGGCGATGAGCAATAACCCCTTT. TATAGGAATGATAGCCTCTCAAAGCAATAACGGCGCATTGAATGGGCTTGGCGTGCAAGT>1388
1192>GTCAATACAARRAGACATTGTCACACTACCTTATGATARAAACGCTCCAGCAGCGGGCCAATACAACTACCAAATCAACCAAGAGCIAGCATCCAATCTTTCTCAAGCTTTAGCGGCGATGAGCAATAACCCCTTT. TATAGGAATGATAGCCTCTCAAAGCAATAACGICGCATTGAATGGGCTTGGCGTGCAGT>1391

1l92>GTCAATACAAAAGACATTGTCACACTACCTTATGATAAAAACGCICCIGCAGCGGGCCAATACAACTACCAAATCAACCAAGAGCAAGCATCCAATCTTTCTCAAGCTTTAGCGGCGATGAGCAATAACCCCTTTAAAAATATAGGAATGATAGCCTCTCAAAGCAATAACGICGCATTGAATGGGCTTGGCGTGCAIGT>1391

* * * * * * * * * * * * * * * * * * *

1392>GGGCTATAAGCAATTCTTTGGCGAAAGCARARGACGGGGATTAAGGTATTATGGCTTCTTTGATTACAACCACGGCTATATCAAATCAAGCTTTTTTAATTCTTCTTCTGACATATGGACTTATGGCGGTGGGAGCGATTTGTTAGTGAATTTTATCAACGATAGCGTTACAAGAAAGAACAACAAGCTTTCTGTGGGTC>1591
1392>GGGCTATAAGCAATTCTTTGGCGAAAGCAAAAGACGGGGATTAAGGTATTATGGCTTCTTTGATTACAACCACGGCTATATCAAATCAAGCTTTTTTAATTCTTCTTCTGACATATGGACTTATGGCGGTGGGAGCGATTTGTTAGTGAATTTTATCAACGATAGCGTTACAAGAIAGAACAACAAGCTTTITGTGGGTC>1591
1389>GGGCTATAAGCAATTCTTTGGCGAAAGCARARGACGGGGATTAAGGTATTATGGCTTCTTTGATTACAACCACGGCTATATCAAATCAAGCTTTTTTAATTCTTCTTCTGACATATGGAC TTATGGCGGTGGGAGCGATTTGTTAGTGAATTTTATCAACGATAGCGTTACAAGARAGAACAACRAGCTTTCTGTGGGTC>1588
1392>GGGCTATAAGCAATTCTTTGGCGAAAGCAAAAGAMGGGGATTAAGGTATTATGGCT TlTTTGATTACAACCACGGCTATATCAAATCAAGCTTTTTTAATTCTTCTTCTGAMATATGGACTTATGGCGGTGGGAGCGATTTGTTAGTGAATHT@ATCAACGATAGCGTTACAAGARAGAACAACAAGCTTTCTGTGGGTC>1591
1392>GGGCTATAAGCAATTCTTTGGCGAAAGCAARAAGAYGGGGATTAAGGTATTATGGCTTTTTGATTACAACCACGGCTATATCAAATCAAGCTTTTTTAATTCTTCTTCTGARATATGGACTTATGGCGGTGGGAGCGATTTGTTAGTGAATYTATCAACGATAGCGTTACAAGAAAGAACAACAAGCTTTCTGTGGGTC>1591

* * * * * * * * * * * * * * * * * * *

1592>TATTTGGTGGTATCCAACTAGCAGGGACTACATGGCTTAATTCTCAATATGTGAATTTARCCGCATT. CAATCCTTACAGGGGG. GTCAATACTTCCAATTTCCAATTCTTGTTCAATCTCGGTTTGAGAACGAATCTCGCTACAGCTAAGARAGARGACAGCGAACATTCCGCACAACATGGCATAGRATTGGGC>1791

1592>TATTTGGTGGTATCCAACTAGCAGGGACTACATGGCTTAATTCTCAATATGTGAATTTAACCGC] TTAAACAATCITTAC AAGTCAATACTTCCAATTTCCAATTCTTGTTCAATCTCGGTTTGAGAACGAATCTCGCTACAGITAAGAAAGAAGACAGCGAACATTCCGCICAACATGGCATAGAATTGGGC>1791

1589>T@TTTGGTGGTATCCAACTAGCAGGGACTACATGGCTTAATTCTCAATATGTGAATTTARCCGCMTTAAACAATCCTTACAG GAAAGTCAAIACTTCCAATTTCCAAITCTTGTTCAATCTIGGTTTGAGIACGAATCTCGCTACAGCTAAGAAAGAAGACAGCGAACATTCCGCACAACATGGCATAGAATTIGGC>1788

1592>T@TTTGGTGGTATCCAACTAGCAGGGACTACATGGCTTAATTCTCAATATGTGAATTTARCCGC] JAACAATCCTTACAG GAAAGTCAATACTTCCAATTTCCAATTCTTGTTCAATCTCGGTTTGAGAACGAATCTCGCTACAGCTAAGAAAGAAGACAGCGAACATTCCGC@MCAACATGGCATAGAATTGGGE>1791

1592>TRTTTGGTGGTATCCAACTAGCAGGGACTACATGGCTTAATTCTCAATATGTGAATTTARCCGC] JAACAATCCTTACAG GAAAGTCAATACTTCCAATTTCCAATTCTTGTTCAATCTCGGTTTGAGAACGAATCTCGCTACAGCTAAGAAAGAAGACAGCGAACATTCCGCICAACATGGCATAGAATTGGGI>1791
* * * * * * * * * *

1792>ATTARARATCCCTACCATCAACACGAATTACTATTCTTTTCTAGGCGCTAAGCTAGAATACAGAAGGCTCTATAGCGTGTATCTCAATTATGTGTTTGCTTATTAA>1896
1792>ATTARARATCCCTACCATCAACACGAATTACTATTCTTT@CTAGGCGCTAAGCTAGAATACAGAAGGCT@TATAGCGTGTATCTCAATTATGTGTTTGCTTATTAA>1896
1789>ATTAAIATCCCTACCATCAACACGAATTACTATTCTTT CTAGGCGCTAAGCTAGAATACAGAAGGCTE@TATAGCGTGTATCTCAATTATGTGTTTGCTTATTAA>1893
1792>ATTARAATCCCTACCATCAACACGAATTACTATTCTTTTCTAGGCGCTAAGCTAGAATACAGAAGHCTMTATAGCGTGTATCTCAATTATGTGTTTGCTTATTAA>1896
1792>ATTARAATCCCTACCATCAACACGAATTACTATTCTTTTCTAGGCGCTAAGCTAGAATACAGAAGHCTETATAGCGTGTATCTCAATTATGTGTTTGCTTATTAA>1896

Supplemental Figure 4. Genotyping of the SabA gene in the 5 GC strains. The sequence of SabA gene in the clinical GC strains GC1-GC5 are compared. The

nucleotides in red indicated difference and the “-*“ in sequences denoted a gap.
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Supplemental Figure 5. BabA and SabA protein expression of the 5 GC strains. Protein extracts from 5

GC-derived H. pylori samples were prepared and protein levels of BabA and SabA were examined by

Western blotting. The data shown are representative of the results obtained in three independent

experiments, all gels and blots were run in the same experimental conditions.
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Supplemental Figure 6. Uncropped gels and blots of Figure 2B.
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