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Molecular and Biochemical Study of some Toxins of
Helicobacter pylori Isolated from lraqi Patients
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Abstract
Helicobacter pylori have many virulence factors among them CagA and VacA toxins. Protein
sequences of these toxins isolated form Iraqgi patients were studied using different software.
Results showed that amino acids composition is clearly differ from strains of other countries like
China and Japan. Amino acids sequences had some conservation compared to VVacA sequence(s).
Hydrophobicity was the major character of the sequences. Amino acids segregated on different
secondary structures : f sheets , o helixes and coils with non-homogenous patterns , some got all
the structures , VacA (m and I regions ) devoted of a helixes , sl has a helixes and  sheets ,
while s2 has only o helixes . Activity studies of CagA which depends on its tyrosine
phsphorylation at EPIYA motif revealed that such sequence provide the environment for
phosphorylation, since the insertion of tyrosine outside the motif showed no phosphorylation.
The study indicates that all sequences are antigenic and most of them are virulent. Their
interactions with other cell components using STRING database explain that the interaction is
very complicated and depends on sequence.
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Lgilinal ga lany g i g ) il g Joaaadlh) 2851 5 1 J g

Accession No. MW pl
>0i|52696489|gb|AAU85846.1| VVacA [Helicobacter pylori] 80465.11 9.33
Control

S region
AFN66242 5092.88 4.65
AFN66241 3740.31 6.75
CCW36863 5641.68 8.54
CCW36862 5641.68 8.54
CCW36856 5641.68 8.54
CCW36854 5969.00 10.83
CCW36853 5969.00 10.83
CCW36851 5641.68 8.54
CCW36849 5641.68 8.54
CCW36861 (s2) 5092.88 4.65
CCW36860 5937.98 8.54
CCW36859 6980.94 11.17
CCW36858 5937.98 8.54
CCW36857 5956.02 8.54
CCW36855 6146.14 11.71
CCW36852 5986.04 8.54
CCW36850 6073.11 8.54
CCW36848 (s2) 5092.88 4.65

M region
AGL42311 17531.55 6.95
AGLA42310 20173.39 9.13
AGL42309 20308.60 8.77
AGLA42308 20236.49 9.10
AGL42307 20187.42 9.13
AGL42306 20187.42 9.13
AGL42305 20294.53 8.79
AGL42304 20187.42 9.13
AGL42303 20282.48 8.79
AGL42302 17644.63 7.04
AGL42301 17647.67 8.87
AGL42300 17531.55 6.95
AGL42299 17543.48 6.95
AGL42298 20261.42 8.84
AGLA42297 17480.47 8.20
AGL42296 20294.53 8.79

| region
AGL42295 15807.71 9.56
AGLA42294 16353.21 6.80
AGL42293 16411.34 8.93
AGL42292 16292.17 8.16
AGL42291 16329.23 8.90
AGL42290 16314.17 6.46
AGL42289 16314.17 8.90
AGL42288 15756.59 8.90
AGL42287 12004.16 6.42
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AGL42286 15684.57 9.43
AGL42285 15755.69 9.40
AGL42284 15807.71 9.56
AGL42283 16330.22 8.14
AGL42282 16340.21 6.80
AGL42281 15807.62 8.93
AGL42280 16330.22 8.14
CagA

0i|22335417|dbj|BAC10425.1| CagA [Helicobacter pylori 137981.64 | 8.64
[Control

AFT91250 19565.09 9.22
AFT91249 19683.07 8.88
AFT91248 13949.70 9.30
AFT91247 12949.67 9.46
AFT91246 16985.15 9.52
AFT91245 22170.07 9.38
AFT91244 17500.76 9.20
AFT91243 17405.62 9.55
AFT91242 19703.26 9.42
AFT91241 21784.54 9.16
AFT91240 21686.36 9.50
AFT91239 17469.88 9.57
AFT91238 16272.21 9.02
AFT91237 17318.54 9.55
AFT91236 23024.35 9.68
AFT91235 19856.17 8.03
AFT91234 17438.60 9.18
AFT91233 17534.84 9.47
AFT91232 17296.49 9.35
AFT91231 17505.69 9.35
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1. AFN66242.1 AFF'LLII arvBcIialBaavBRv

2. aFN66241.1 ---AFFfvI IlAIVIGIA.IIAVllVIIV'
3. CCW36863.1 ———AFFI.VII.AIVIGIA.IIAV ———————
4. ccw36862.1 ---AFFfviifazvBerafBBav-------
5. CCW36856.1 ---AFFI.VII.AIV.GIA.IIAV -------
6. CCW36854.1 -—-AFFIIVI IlAIVIGIAIllAVlIV.---
7. CCW36853.1 ———AFFIIVI IlAIVIGIAl'lAV.IVI———
8. CCW36851.1 —--AFFIIVII.AIVIGIAII.AV ———————
9. CCW36849.1 ---AFF lvx:tlzuvlexa IAV -------
10. CCW36861.1 II.AFFILLIIlAIVIGIA.lAAVI.VII- -
11. CCW36860.1 —- —AFFI'VI IIAIVIGIA.IAAV.IVI— --
12. ccwsesss.: [JEEN- - ENNNEEERCHC N ANCENNE: -
13. ccw36858.1 ---AFFiv: IlAIvlexnllaavllvl— -
14. CCW36857.1 -- -AFFIIVI I.AIVIGIAI.AAV..VI- --
15. CCW36855.1 —- —AFFIIVI IlAIVIGIA.IIAVI.V.— --
16. CCW36852.1 —- —AFFI.VI IlAIleIAlllAvl'vl— - -
17. CcCwW36850.1 ---AFFEEvI IlAIVIGIAlIAAVIIVI— --
18. CCW36848.1 ElIAFFILLIIlAIVIGIAIIAAVlIVII- -

VacA (s region) asd) 2 cigdll dhlia s @/ 1 JS&
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P-value: 3 41e-04 uGDT(GDT): 114(57) uSeqld(Seqld): 59(29)
Score: 54

Status

Current status: Complete
Submitted on: 2013-07-01
02:09:23
Scheduled on: 2013-07-01
09:08:02
Finished on: 2013-07-01
09:25:19

CagA O aead 45l cus) a8l : 4 JSi
Ui pla cilia s a5 Ui eilian (e (0580 Core <l o) () i AT ¥ e CagA O psam il jall 5
C(2) el ST ) 5 paim Uiy milim (5S35 ¢ all
g Sal e el o (M) Aawsial s Find) SRl 56 ¢ 5 sl Culiali VACA andl i n b L
() Al ¢ s giall Askaiall 5 JS3) 51 IS 3 Leiaad e o LS Uy ilion e cusST I el
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Rank: 1 P-value: 129¢-02 UGDT(GDT): 38(71 uSeqld(s Rank:1  P-value:3.09e-18  UGDT(GDT): 157(82) uSeqld(Seqld): 115(60
Score: 13 Score: 141
Template: 1wxrA Template: 2gv3:A

e Scheduled on

20 Current status e
& > Submitted on 3-07
A :
2

Finished on

Jmol Jmol

| region 4w ddhial ¥ ¢ m region sl Adhiall Gad) VacA cps aw quS i s 5 JS&

2-1 s<ligiall e 5-2 a9 71 Lead iVl ) eall d2e )}@gg\sw\sju}z\&hﬁaﬁmwg
(/6 JS8) Wl il 3l (e 4 S cilSa 52 el ¢ (1/6 JS3) 81 shlia b Uiy milia (4

Template: 2fv2:A

Jmol

S1 )« 52 Coad¥) 1 LAY Bhalal Ay gl qus) S ;6 JSE
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Gl o Al shalially (1) Wil Sl (3) JSEN 8 oia e LaS elall Aol S J81 Lili gy cailS Layy Gl <) gandl
e Y %125 L il A Al s allad) 8 AL §2 ¢ il (he shalia 3gags (1) Bslmall 328 b %
A gina (5) Aikaia (sSiy cdanal s gl jel (e O silay (ae a5 Ldtie de sena a8 Helicobacter pylori LiSs 4lay)
Jasis | (3) JSAl A a 5o LeS lall dlle Al S il () 5S3 )) & gy SN (3) 402 Y) e Protoxin audl sl o
Clalee ol jal s sball g1 a8 L Jeay Lee ¢ 51 i) ddlle 2060 (685 3 ¢ aliate S 52,81 hbliall (4a JS
(12) Shalga) cnd dala D) gl il
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eSS G gagiy (LunSell daily) A )& asen Ll e dlais VacA @l JS culss BTXpred  Jis daalal)
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Ay yiiaa il ) i Al all o3a Jia 05 ) Lale daing il UL de ) B 3 YA

YL 238 3 j0ud A jo &5 Y (13¢14) EPIYA & g alill 3008 o aatad CagA o Agllad () <1 |y
(AFT91250) aull iy 5o (35 5 jinsd zeaim 0 (1/7) JSal) ¢ Aals maalas (g (5 AT Asial (el sy Lellagind 284
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& sa B G i AL Ala) die 5 ¢ Ga sl e Gradall e b il 4B EPIYA @l )i e 45l
EPIYA (ada 2 sall G5 5lill Jais 3 5auil) < yaind 3 1,0 Laaly & (In Silico insertion OR substitution) 4dtise

179 ArT912350.1

LIEERDFENLIKEV I DIKRE LEAK LGN NN NNGLENSTEPIYAKVNEEEKTGQAAIPEE PIYAQVAKKVNAKINQLNQA 80
ASGLEGVGOGFPLERHDEVDDLSKVGRIVS PERPIYATIDDLGGPF PLERHDRVDDLIRVGLIRNQE PIYAT IDDLGGPER 160
LERHDKVDDLEQGRIG3EN 240
........................................... Heonsassvanssranscolonsonsassisesesne 80
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