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ABSTRACT

Helicobacter pylori strain Makkah 7 was originally isolated from gastric biopsy of a patient complaining of
chronic gastritis in Makkah City, Saudi Arabia The resulted identified colonies were transferred to Cryovile
containing thioglycolate broth with 15% glycerol and stored at -40°C for ten years. Storage under such
conditions induced the transformation of the strain to coccoid forms. PCR amplification of Makkah 7 (accession
no. HQ622108) revealed the 750 bp fragment that represented the VacA gene. Sequence alignment of VacA
gene was performed and total number of 235 nuclectide positiona differences with base-pair substitutions was
identified compared with GenBank strains of H. pylori. Trandation of the VacA sequence induced a putative
signal polypeptide of 199 amino acidswith a molecular weight of 140 kDa and 8.79 isoelectric point. The amino
acid sequence comparison revealed that the predicted protein is a vacuolating cytotoxin A autotransporter
domain (accession no. ADU05468). Amino acids alignment of Makkah 7 compared with 100 H. pylori strains
obtained from GenBank revealed mutations in different positions. Phylogenetic analyses based on both VacA
gene and its peptide domain sequences showed that Makkah 7 formed a phylogenetically distinct and a unique
group. These findings emphasize the large variations in coccoid forms of H. pylori Makkah 7 strain which may
influence its pathogenicity and characterigtics.[Rajaa M. Milyani. Variationsin Vac A nucleotides and peptides
domain of Helicobacter pylori coccoid forms isolated from a patient suffering from gadtritis in Makkah City,
Saudi Arabia. Nature and Science 2011;9(8):122-137]. (ISSN: 1545-0740). http://www.sciencepub.net.
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variations.

L.Introduction important investigations - mostly up to the
molecular levels — hoping to reveal the unknown so
Helicobacter pylori (H. Pylori) is spiral-shaped they can resolve the different troublesome
Gram-negative bacteria that are highly motile, problems that patients, physicians, pharmacol ogists

micro-aerophylic and liable to transform into and scientists face.
coccoid forms that are metabolicaly active but Several H. Pylori virulence factors in both
uncultivable when exposed to unfavorable spiral and coccoid forms have been identified and
conditions, Bode et al. (1993);Azevedo, et al. established in playing a role in its pathogenicity
(2007). and the most important determinants are VacA and
Since the discovery of H. Pylori by Warren cagA genes, Xiang et al., (1995); She(2001); Falush
and Marshall (1983) as the aetiological agent of et al. (2003). VacA encoded by the VacA gene, is
type B gastritis, alarge accumul ated data have been known to be a key pathogenicity factor of H. pylori
established —yet- with many unresolved problems. which infects the gastric mucosa of more than haf
Although H. Pylori is an important human of the human population worldwide (Blaser and
pathogen that causes peptic ulcer, duodenal ulcer, Atherton 2004). VacA is a cytotoxin of the gastric
gastric adenocarcinoma and mucosa-associated epithelial cell layer and a potent immune-regulatory
lymphoid tissue lymphoma in addition to their toxin inducing apoptosis in epithdia cells (Gebert
possiblerolein cardiovascular disease (Aceti, et al. et al. (2004). Furthermore, H. Pylori VacA
(2004); Zhao, et al. (2007) the mode of sequences are well-characterized markers of H.
transmission, successful therapy and the efficacy of pylori virulence, and have been identified as a
vaccines to prevent H. Pylori infection is still not strong marker of H. pylori-associated disease
clear and far away from our understanding. Chung et al. (2010). In addition, Blaser and
Coccoid forms of H. Pylori are ill a mystery to Atherton (2004) recorded that the VacA gene,
many scholars, though their role in pathogenisity present as a single copy in the genomes of many H.
has been documented Chan et al.,( 1994); Saito et pylori tested, and is highly polymorphic. On the
al.,( 2003);Azevedo et al.,( 2007); Milyani(2011). other hand, Yamaoka (2009) stated that there are
Many researchers were attracted to the coccoid two types of cagA: the East Asian type and the
phase of the bacterium, started serious and Western type. Moreover, Gangwer et al. (2010)
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reported that phylogenetic reconstructions of VacA
allowed the subdivision of VacA sequences into
three main groups with distinct geographic
distributions. They postulated that the divergence
of the three groups is principally due to positively-
selected peptide domain sequence changes.

The aim of the present study wasto determine
and analyze the sequence of VacA gene and its
polypeptide domain in a new H. pylori coccoid
form isolated from a male patient suffering from
chronic gastritis in Makkah Almokarama City,
Saudi Arabia

2MATERIALSAND METHODS
2.1.Materials;

2.1.1.Clinical specimen and bacterial isolate

Helicobacter pylori was isolated from a gastric
biopsy of a male patient complaining of chronic
gastritis, the clinical specimen was provided by the
Gastroenterology department at Al-Noor Specialist
Hospital at Makah almokarrama City, Saudi
Arabia
2.1.2. Design specific primer for VacA gene

The VacA gene was detected using two
primers: VacA -F

(5 GCCAATTCAATGGCAATTCT 3) and

VacA -R: (5 CGCTTGATTGGACAGATTGA 3)
procured from Bioron GmbH (Germany). The two
primers were designed from the very similar
sequences within the consensus gene regions of
NCBI GenBank.

2.2.Methods:

2.2.1.Culture and Identification

Gadtric biopsy was cultured on Blood and
Chocolate agar using the rubbing technique and the
plates were incubated under micro-aerophylic
conditions at 37°C for five days ,Milyani and
Barhameen, (2004). Identification was by
morphological studies, urease, catalase and oxidase
tests in addition to motility, Lee and Megraud,
(1996). The colonies were sub-cultured on three
blood agar plates and after five days incubation, the
harvested colonies were transferred to a Cryovile
filled with 0.5 ml Thioglycolate broth with 15%
glycerol and stored at - 40°C as stock culture for
further studies. Ten years later, a 10 pl diameter
sterile disposable loop (Sara Med. Saudi Arabia)
was dipped in the stock culture and a loopfull was
streaked on both Blood and Chocolate agar and
incubated under the appropriate conditions as
mentioned above ,Milyani (2011).

2.2.2.DNA extraction and PCR amplification of
VacA gene H. pylori coccoid forms

Total DNA was extracted using the Wizard®
SV kit (Promega, Madison, USA). PCR-
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amplification reaction was used in a final volume
of 25 pl containing 10X PCR buffer (10 mM Tris-
HCI, 50 mM MgCl,, 2 mM dNTPs, 10 mM of each
forward and reverse primers, 50 ng of template
DNA and 5 U of Taq polymerase (Promega, USA).
Reactions were performed in a thermocycler
(Biometra, GmbH, Germany) and PCR was
performed as one cycle of 94°C for 3 min (de-
naturation), 40 cycles of 94°C for 30 sec, 49°C for
1 min and 72°C for 1 min (annealing) and with a
final extension of 5 min at 72°C. PCR amplified
product was analyzed using 1.2% agarose gel
electrophoresis in 1X TBE buffer by staining with
0.8 ug/ul ethidium bromide and visualized under
UV light. The size of the VacA fragment of 750 bp
was estimated based on a 50 bp DNA ladder
(Bioron, Germany).

2.2.3VacA gene purification, sequencing and
analysis

PCR product of 750 bp was purified with the
QIA quick PCR Purification Kit (Qiagen GmbH,
Germany) according to the manufacturer’s
instructions. DNA was eluted in 20 yl of dterile
water. The VacA fragment was sequenced on an
Applied Biosystems automatic sequencer (ABI
PRISM® 1200 DNA Sequencer, Bioron GmbH,
Germany).

2.2.4.Nucleotide sequence accession humber

The GenBank accession number for the partial
nucl eotide sequences of Vac A gene from H. pylori
isolate; Makkah 7 is HQ622108.

2.2.5.Vacuolating cytotoxin polypeptide domain
accession number

The GenBank accession number for the putative
conserved domain of vacuolating cytotoxin (Vac
A) is ADU05468.

2.2.6.Sequencealignment of H. pylori VacA gene

Sequence was compared with sequences of
representatives of the most related H. pylori strains
deposited in GenBank and seguencing-genome
databases by wusing the BLAST search
(http://mwww.nchi.nim.nih.gov/bl ast). Highly
conserved residues have a black background,
whereas partially conserved residues are shown
with a gray shaded background. Numbering at the
end of each line refers to the position in the
alignment.

2.2.7.Phylogenetic data analysis

Genetic distances were obtained using Kimura's
two-parameter model  (Kimura 1980). A
phylogenetic tree and dendrogram were constructed
using multiple alignment of the VacA from H.
pylori isolates and strains by the neighbour-joining
method (Saitou and Nei, 1987) with the Geneious
Pro 4.5.4 program.
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3.RESULTS
3.1.Culture and identification

Culture of gastric biopsy revedled typical
morphology of H. pylori colonies, proven by
positive urease, catalase and oxidase tests. Gram
culture - using phase contrast microscope showed
coccoid forms indicating complete transformation
of the culture to coccoid.
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stain also showed Gram negative S-shaped
bacteria, in addition, to the well recognized moatility
of H. pylori. However, culturing from the stock
culture after ten years gave undetectable viable
counts, and examining adrop from the stock

3.2.PCR amplification and sequence analysis of
Vac A gene of H. pylori coccoid forms isolate
PCR amplifications of H. pylori isolate (Makkah-7)
revealed the fragment with expected size of 750 bp
that represented the VacA gene (Fig. 1).
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Fig. 1. PCE amplitied products of Vac A gene ot [T pilorr
1olate (MMaldcah 73 and other coccoid form isolates using
designed primer wilth 750 bp. M= DDA Ladder with 50 bp

The 750 bp fragment of Vac A gene of H. pylori
strain Makkah 7 was delivered to GenBank/NCBI
database according to the expected size of the
designed primer pair and to the appearance on the
agarose gel eectrophoresis (Fig. 1). However, the
size of the fragment was finally reduced by the
GenBank and submitted as 599 bp. This reduction
in fragment size normally occurs when extraction
of the fragments is from genomic DNA and not
from sub-cloning experiment.

A 599 bp nuclectide sequence of the partial Vac
A gene from isolate Makkah 7 (HQ622108) was
aligned and compared in the GenBank using the
BLAST search. A total of 87 Vac A gene partial
sequences from different accessions of H. pylori
included different isolates and strains were
identified (Table 1). Seguence Blast alignment
showed that the homology of Vac A coccoid isolate
(HQ622108) and the reported accession sequences
was 85 to 95% maximum.

Sequence alignments of the Vac A gene of

isolate Makkah-7 (HQ622108) compared with H.
pylori GenBank strains and isolates reveded
positional differences in nuclectide sequences and
base-pair substitutions between the isolate and
several isolates and strains (Fig. 2).
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The accession HQ622108 with a fragment size 599
bp (isolate Makkah-7) revealed a total number of
235 nucleotide positional differences with base-pair
subgtitutions. The highest number (29) with
positional differences with base-pair substitutions
was obtained from Guanine (G) that changed to (A)
and from Adenine (A) to Thymine (T), followed by
Thymine (T) to Adenine (A) with 27 positional
differences. In contrary, the lowest number with 7
positional differences was detected in Guanine (G)
that changed to cytosine (C), followed by 11 from
(C) to (G) and (T) to (G).

The aignment sequence of 599 bp was
divided into parts according to the starting number
of nucleotides and each part included 100 bp. The
highest number of positional differences (45) was
from 3200 to 3300, followed by the range from
3001 to 3100 with 43, then by the range from 2900
to 3000 with 42 positional differences. In the first
part with arange of 2800 to 2900, Guanine (G) was
changed in adenine (A) in 7 positional differences,
followed by (A) changed to (G) and (T) to (A) in 6
positional differences. Adenine (A) was changed to
cytosine (C) and (G) changed to (A) in 6 positional
differences as shown in Table (2).
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Table 1.

Blast search of VacA gene sequence identity between the H. pylori isolate (Makkah-7) and
GenBank sequences.

Accession Strain % Accession  Strain % Accession Strain % Accession Strain %
AB190966 F92 93 AF049649 F69 89 AF195018 1939 85 AY663830 249a3 93
AB190965 F80 93 AF049629 F47 89 AF195017 184 93
AJ418360 NQ1701 93 AF049626 F42 89 AF195010 55 89 CP002076  Cuz20 91
AB190973 OK130 90 AF049647 F64 90 CP002073  SIM180 93
AB190964 F32 89 AF049624 F34 90 AF361702  CHN5038c 90 CP002071  Sat464 92
AB190958 F13 89 AF049631 F52 920 AF361701 CHN4611a 89
AB190961 F17 89 AF049648 F68 92 AF361700  CHN3554a 89 GQ331981 DL2 89
AB190969 OK109 89 AF049641 F33 92 GQ331982 L7 90
AB190968 OK107 90 AF049646 F62 92 AJA18362 LSU1014-6 86 GQ331976  PG227 89
AB190986 OK?204 90 AF049619 F20 92 AJA18361 LSU1014-1 86 GQ331983 L8 90
AB190975 OK144 90 AF049620 F21 90 AJA18358 NQ1624 94 GQ331977 MZ1 89
AB190983 OK185 90 AF049621 F28 89 AJA38933 HP-HIM 24 93 GQ331984 L1 90
AB190980 OK179 91 AF049634 F57 90 AJA38923 HP-HIM 14 93 GQ331974 PG218 90
AB190979 OK160 90 AF049639 F87 89 GQ331980 DL1 85
AB190974 OK139 920 AF049627 F44 89 AJA38930 HP-HIM 21 92
AB190981 OK180 88 AF049632 F55 89 AJ4A38921 HP-HIM 12 92 FM991728 B38 93
AB190982 OK181 88 AF049637 F67 95 AJA38926 HP-HIM 17 86 FN598874 B8 95
AB190962 F18 90 AF049645 F61 89
AB190960 F16 90 AEQ001439 J99 91 HMO047646 K47 92
AB190977 OK158 90 AF071095 F37 93
AB190972 OK129 920 AF071096 F71 90 AM997176 G27 85 U95971 95-54 (J128) 93
AB190988 OK210 90 u07145 NCTC 11638 93
AB190987 OK205 91 AF191641 AFN1156 92 AY 232454 Iran Hel-155 90
AB190984 OK187 93 AF191642 AFN4124 92
AB190976 OK155 93 AY 848858 MDC1 94

AF191645 AFNG114 92 AY 663831 249a5 93
AF049622 F29 85 AF191643 AFN4769 92 AY 765346 MV008-P

3.3.Phylogenetic analysis of VacA gene of
Makkah-7

The phylogenetic tree represented the
relationship between coccoid form H. pylori isolate
(HQ622108) and all described H. pylori related
strains obtained from GenBank based on the VacA
gene as shown in Fig. (3). The dendrogram divided
al GenBank dtrains into two clusters, one
contained the H. pylori isolate (HQ622108) and the
second cluster comprised all GenBank strains. The
Makkah-7 isolate formed a phylogenetically
distinct cluster separate from all other species.
3.4.Polymorphisms in vacuolating cytotoxin A
domain
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Trandation of the 599-nuclectide long of the

VacA seguence induced a putative signal
polypeptide of 199 amino acids with a molecular
weight of about 140 kDa and 8.79. iso-electric
point. of An amino acid sequence comparison using
BLASTP  (http://www.ncbi.nim.nih.gov/BLAST)
revealed that the predicted protein is a vacuolating
cytotoxin A (VacA) putative conserved domain as
shown in Table (3). Moreover, amino acids
alignment of vacuolating cytotoxin A of isolate
Makkah 7 (ADUO05468) compared with 100
obtained GenBank H. pylori strains and isolates
revealed mutations in different positions (Table 4
and Fig. 4).
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Table 2. Positional differences and base pair substitutions in nuclectide sequences between Makkah-7 H.
pylori isolate and numerous strains based on VacA gene similarity.

Exist in Makkah-7 as: Nucleotide A A A C C C G G G T T T
Changed in NCBI to: sequencerange C G T A G T A T C A C G
2863 2808 2828 | 2815 2802 2804 | 2811 2829 2816 2810 2825
2900 2809 2849 | 2845 2820 2858 2817 2831 2853
2846 2848 2842 2836 2832 2862
2800-2900 2861 2895 2868 2837 2850 2879
2867 2871 2859 2890 2891
2892 2872 2874
2887
T=41 2 6 2 4 1 1 7 2 0 6 5 5
2932 2923 2933 | 2906 2939 | 2901 2918 2915 | 2982 2924 2952
2959 2990 2972 | 2929 2957 | 2917 2919 2938 | 2985 2927
2960 2997 | 2936 2928 2920 2086 2974
2900-3000
2978 2998 | 2955 2965 2967 2988 2980
2982 2963 2969 2989 2983
2994 2979
T=42 6 2 4 5 0 2 6 4 2 5 5 1
3028 3030 | 3003 3024 3002 | 3015 3013 3008 | 3007 3051 3063
3034 3047 | 3059 3060 3011 | 3042 3031 3010 | 3022 3072 3064
3039 3067 3084 3026 | 3055 3035 3012 | 3069 3086
3000-3100
3075 3082 3029 | 3073 3065 3046 | 3070
3061 | 3076 3079
3080 | 3087
T=43 4 0 4 2 3 6 6 4 4 5 3 2
3116 3118 3103 | 3145 3183 3108 3117
3156 3147 3149 | 3195 3184 3109 3198
3162 3151 3191 3120
Changesin nucleotide 3192 3152 3199
positions: 3100-3200
3172
3178
3179
3187
T=25 2 4 8 2 0 4 0 3 0 0 2 0
3214 3270 3233 | 3218 3217 3209 | 3201 3226 3274 | 3252 3205 3204
3215 3245 | 3273 3238 3227 | 3206 3230 3260 3251 3240
3220 3284 3294 3234 | 3244 3265 3272
3239 3289 3266 | 3286 3279 3278
3200-3300 3241 3300 3285 3280
3287 3291 3290
3295 3293
3296
T=45 8 1 2 4 3 5 4 2 1 7 6 2
3346 3303 3301 | 3343 3305 3337 | 3307 3323 3317 3364
3377 3311 3341 3332 3330 | 3310 3356 3371
3369 3354 3338 3331 | 3312 3372 3379
3365 3345 3344 | 3333 3395
3300-3400 3367 3349 | 3357
3370 3366 | 3394
3376
3380
3399
T=39 2 3 9 1 4 6 6 0 0 4 3 1
Total=235 24 16 29 18 11 24 29 15 7 27 24 11
126
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Fig. 2. Sequence alignment of 599 bp of VacA genein H. pylori isolate (M akkah-7) compared with other isolatesand strains
existed in NCBI GenBank. Conserved nuclectides between my isolates and other sequences are boxed in black. Putative
conserved between the different isolates with no identity with isolates are boxed in grey. The yellow box referred to the
identity of all accessions except my isolates. Dashes correspond to gaps introduced to optimize the alignments

2801

2900

Vekkan7 | [ECSONISAAT CIMECTTIESG [ESCTRGARY TTiSIiE T HCSACAGICAT IRITIEAEECTY ATTINEACHY GAZISREETr eXTIACET
d ACAA

EGET ATCEE AT OV GO TCAIEANIAANISSCT LR AATITECAZE TINICH T TETACGIZ e ATCER AAIEVT ACAGCEANITCART AZAAS]
AB190976 | [eCoJANTNAC
[EGeTANeCCC ANIEAAAESA IEETCRATIY CAMIEANN] IASIAGHATC IRIGANEETAL GEONIEGAN AAITIEEC) ITIAIANC
€ AN

AR e AR ST OB ASEAIATG EICARES AT GoEARY OISR TSI
e oA AAES A Tl COSEACI ASAGIATC (RIS Cooie o AREETES (LG
i e e RIS REFCATC IATEETAY oA ARG (IS
i e ATEAHESA (e Y CCRIEACE REPCATe GRS oA PATIEIEECY (A
A g Teee AeAAAES eSO CESEACE ASAGIATC TGRS A CoOIREcAY SISl AT
S RThitectc ATvARAES» e I e PAEPCIATC ICHRESTAY e AAESRESC] A
- Bttt AsReSA [eE CRATIY CLSTEAARe ARMACIATC IASETAY oA AASEES S TN
e T AT e I OSSR ST AT A S ARETIESCY TG
22222: é%%% AISISARAESA TIEETCRATIY) CORMEACN] ACKAINIATC IRAICESTAL GoOMIEA AAIETIIEESY [IEGOmmC

2901
3000

Vekkan7 | QESNSOINSE SeicReace EATRRTGA] HANESASaTy HESSTITAA TeNAICE BATTATTAGT ETTITTATTA
a €

ASSTSATNee EIORATTT ECIMCAA CTESASCTE IESSATTACC ASAIANTIAS STACLAACAC AGIIAAGAAG
g €

ASSTeANfee ETRACTT ECIMCAAT LICTESASCTE ESSATTACC ASADNTIAS ETRCLAACAC BAGAAGAAG
€

AB190979 g

Aees/N[oe GIENTRATTT WECOXNAA LICTASCECTR SIAGTTOREA GACSARTACC ASCIEICTIIAS [SCACCAACAC BACEAATAAC
g g4

AB190976

AF191641 %@WA T TAGGCAA IICTARCSCTR ESTATTRCE ASANITiAS STACLAACAC [SACTAACAAT

G831980 T@%.Am; GIEIEdETTA LT TAGGCAAY] GCTASASCTG eSS ATTICC A ATAS SOACAACAC [SACAAGAAC

e R NIee S AT HeCOMCAA HCTESAGCT ESSALTRCE ASACNITiIAS SCLCCAACAC BACLAACAAC

AY663831 aATTT [ECOMACAA]] [ICT[ESASCTR [EESARTRCC ASAGNITIIA® SUACCAACAC SACIIAACAAC

2::::2 WGF IECONYAAT IICTIESARCT] SENENNIEA (IEESARTACC ASANNITIAS STRCAAACAC [SACIAACAAT
[eeeceyTice

Aees/N[oe GIENTRATCT WEGONICAAI LICTASCECTR SIAGTTCREA AAESARTACC ASANECTIIAS [SCACHAACAC BACUAACAAC
AF195010 g g

TEeTAANN[eT [GI[EIECETTA UTTACAAAI GCTABARCTG LEARALTICC ASAYNITIIAS BCACIAACCT [SACIIAAAAAT
g g4

AF195017 | [ESECETTCE
TETIANGITT (SCEIECATTA [T TAGGCAA [ICTABCGECTY BIENEMCEE [ECSARTECC ASACIITIIAG [SCHOCAACAC SACIAACAAT
AY232454 | [€SECETCE
3001
3100
Vekkan7 | SOCESITGAG CORSGIUNE ATSCECEACA CREACSAIN [CESEcAlAl TSIAGIAICC CBTTCRASTT ITGAAGIETC AICETCRSR
TTGAAAGCGT]

TASSIACGE TCTRATINE [ASCSTECTT TISCTESE) HASSECTAC) CULANNAC TECCTATEAR [ICACCAREAT ITIGECASER
AB190976 TTGAAAGCGT]
TASSIIACGE TCTRATINE [ASCSTECTT TISCTENAL DASSECTAC) CULANNIAC TECCTATEAR [ICACCAREAT ITIIGECASE
AB190979 TTGAAAGCGT]

[STACBIIACCC [SCT[SAIIYYIE ASCIeTISCTT T(EECT| CAcseCIq CEILARRIAC TECCTATISAA LICAGCAIREAT ITHICECAES]

€CANSAACC: [ECTTGOGAIA ACETISCTT TEECTISIACC IAERECTNAT CEIAARNIAC TECCTATISAA [ICACATEAT ITIICECAESD
cRo108e TCTOATRNIE TAGCETCTT TeECTENa TASEEoll CElIARRIAG TEGCTITEAA FACCATARC IS
AT TOTEATATAE DASCRTECTT TEEOGSMA IAESEOCiql CRIARNIAC TSCCTEAR [ICAGCAITEAT [TIICECAES]
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AY232454
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Continue (Fig. 2)
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T Ao ST ARACATATRT G CECE U TR TS TRCAGECCO A S CCAGGAT

AV663831 | STGIESANR SSTTITEN] TCAIACeCAl

GTITCAAICCT EACEICT AAAGAT AT T GACACEC TR TACUEAT T AEGCAGGGAT
GCAGGGAT]

AF361700

AY663830 | STGIRIXSAAR [SSTTINIT(EN) TGNAECAE
CTUTGANIG -GETOGCT mGCTﬁ L TE AU TICAGGCCOGCAIAE

GIITGAAIG -GETOGCT mGCTﬁ L T2 QU AT CAGGCGOGCAJIAEGCAGGEAT]
AF195010 | STURVYSAAR [STTINIT(EN) TGNAECAE
CTUTGANIG -GETOGCT mGCTﬁ L T2 QU A T CAGGCGOGCAJIAEGCAGGEAT]

GIITCAARIG -GETOGCT mGCTﬁ L T2 LAl T CAGGCGOGCAIIACGCAGGGAT]
AY232454 | STERFXSAAD [SSTTINIT(EN TGNAECAE

AF195018

AF195017

3201
3300
Makkah? UETTGACOE MAAECC".A MG@G [COTSCANCNIEE AR GAAATIIACCAAGCALIT T GAIISACCH)
ATTT

AWGOCGCTE ECC"GAEC MTT@T [ESTASVICCG CTRATENNY CXeelveeiA [REEIATIICEC
AB190976 | [SCACIJACCAC IEIAAACRAC AJIAGCORET
AATIESCE I TIAT CeeACIATEAA T CAIRICAUNICOIIR CAAC S RIARIGAAATIREASCAAGCAIITT GARIACCE
AB190979 | [SCACIJACCAC IEIAAACAAC AJIAGCRET

ENjcCeCeTh ECCACALC ONIEITTIELC [EPTATIIATA CCCTENEY] CCCTOIAAGC IRIEIATIEREC
AF191641 [SCAQYEACCC IMIAAACAAC qIAGCOXeT
[CATIES eI TIAT CeeACIAGHCAT CAIRICAUIGOER CAAC SR AIGAAATIREASCAAGCATIIT T GARWIACCE
GQB31980 | SCAQUACCAC IRIAAACRAC AIAGCOReElNT
AWGU‘GCTE ECC"GAEC MTT@T [ESTASVICCG CTRATENNY CXeelveeiA [REEIATIICEC

AWGU‘GCTE ECC"GAEC MTT@T [ESTAENIGCG CTHATENYN] CXewYYeoTA [REETATIICEC
AY663831 [SCAQEEACCC RIAAACAAC AJAGCORENT
ANIGORCET] IN[ECCAGALC INNEENTTENT ESTAPNVIGCG CTAATIENYY] CACENXEeTA [R[ENATIISEG
AY663830 [SCAQIEACCC IIAAACRAC AQJAGCORET
ANIGORCET] INIECCAGANC INNEENTTENT ESTAPVIGCG CTAATIENYY] CXeeVIeelA [R[ENATIISEC
AF195018 [SCAQEEACCC IRIAAACAAC AJAGCORENT
ANIGORCET] IN[ECCAGALC INNEENTTENT ESTAPNVIGCG CTAATIENYY] CACENYEeTA [R[ENATIISEG
AF195010 [SCAQEACCC RIAAACAAC AJAGCORE)T

ANIGORCET] IN[ECCAGALNC INNEENTTENT ESTAPNVIGCG CTAATIENYY] CACONXESTA [R[ENATIISEG
AF195017 SCACIXEACCC dAAC AGTI
AINIGIRGETY IN[ECCAGALC INNEENTTENT ESTAPNVIGCG CTAATIENYY] CACENYeeTA [R[EIATIISEG
AY232454 [SCAQEEACCC RIAAACAAC AJAGCORENT

AF361700

3301
3400

Vakkah7 | ADAQCSAG ACSARETESS [RITERMSIC CORERIOTE ARCOCARACE AT B TACHIAR
TTAVSAAITA edTicees KeRGTon ]

TACACSAINA CAeVYedees ATV T TCAETITCe TAATGCERTE NMITHAANN SIeCTTTAGT
AB190976 | CAINISTQUCT [X€R Necos [XesAASCRTA

TACACSA GASMIECees (WACMSl | TCAGTITCRE CQATGUENE MM (GISGITTAGT
AE190079 | CATMSTQICT ). Feonts QesAiacTh

TRCACSAIEA AASSIECESs IRIACYRS! TCAESITCRE CRATCOSRTE INEITANNE] SeCTTTAGT
AF101641 | CARNISTOOC FEG MREONs IXewANSCRTA

TRCACSAIIA GACIMECees IATNYIST TCAESITCRE TRATCCERTE MAITIAADET (SeGTTTRGT
Q831980 | CADISTOICC [EG AEeoqs MewANSCATA

ed\de A e CRTTIACAAACTLIBE TAXe JNAT ATATT] OGTTTEGT
aasiro | (SRR SEGTESs WSV TONERITCRE CATCCENTE IO S

TECACRAIA GASTXETEES (WACNYY| TCAESHTCNE ORATCOENTE INENTIAMNE] SIeGTTTRGT
AY663831 | CAD[STQUCC [J€) (EEws FesrAwmTy

TECACRAIIA CATNIETIEEs IIACNIeYT TCAEITCNE COATCOENTE NMITUAANN SEeCTTTAGT
AY663830 | CAQETQUCC [Xe3. [XEEPle CeANSIRITA

TeCACeAIA GASIETESS IWASIelT TCASSITCRE OATGUENTE MEITHANN (SIesT TTGT
AF195018 | CAQVeTQIC (€S- Geewls QESANSTY
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AF195010

TECHCEATA GASMETIEES [MACIIISHT TCASSTCRE OATGUENTE MEITANN (SHeT TTGT
CANISTQICC ). eSS HesAdomy

AF195017

TECACSAIA GAPIETIESS |WASIVelT TGARSHITCRE ORATGUENTE MAITAN (SHeT TTIGT
TAT O Teod A GGl ACOCAAA

AY232454

TECOCRAIA GAPIETIESS |WASIIelT TCASSITCRE OATGUENTE MEITHAN (SHesT TTIGT
CADISTQICC €] REERRs GESANNTS

Continue (Fig. 2)

3401

3500
VBKKah EETGOTCREG (MIAESCCASC TA

EECTCAASEC [RESAACST T
AB190976

EECTCAASEC [RESAACST T
AB190979

EECTCAASEC [RESAACST T
AF191641

EECTAAGEEC [RESAACST T
GB31980

ECCAGASEC [IISSAACET T
AF361700

EECCAGASEC [IIESSAACST [T
AY663831

EECCAGASEC [IIESSAACST [T
AY663830

ECCAGASEC [IISSAACET T
AF195018

ECCAGASEC [IISSAACET T
AF195010

ECCAGASEC [IISSAACET T
AF195017

ECCAGASEC [IISSAACET T
AY232454

Table 3. Vaculating cytotoxin A (VacA) putative conser ved domains of Makkah-7 H. pylori isolate.

RWANRTTRVNFDAKNILIDNFVEINNREVGSGAGRKASSTVYLTLESSE

KITSRENAEISLYDGATLMNLV SSSNQSVDLWGKVWMGRLOQYVGAYL
APSYSTIDTSKVQGE TNFRHLAVGDOQNAAQAGIIANKK TNIGTLDLW
QSAGLEIITPPEGGYESKTKDTPEQMNNPKNDVOQKTEIQPTOVIDGPFAG

GEDTAVNIFH
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Fig. 3. Phylogenetic relationships between coccoid form H. pylori isolate (M akkah-7) and other GenBank
related strains based on VacA gene.

— AB190976
— AB190979
— AJ4385921
— HMO47E46
— AJ438523
— AY343358
— AJ4385933
AYTE534651
AJ438530
AF191641
_|: AF049637
AF193010
— AF193018
= — AJ418360
_[ AJ418361
AJ418362
— AYEE3330
— AYEE3331
— AF185017
— AF361700
— AJ418338
— Q331930
AY232454
AMIST7E

AJ433926
Makkah7

0.04
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Table4.

BLASTP search of vacuolating cytotoxin A putative domains of Makkah-7 H. pylori
isolate (ADU05468) and GenBank protein sequences.

AACT77451 AAKS56858 ADH10184 BAD51795 CAD27667
AAKS56860 ADH10179 BAD51773 CAD27674

AAG28443 AAKS56857 ADH10176 BAD51781 CAD27690
AAKS56856 ADH10182 BADS51774 CAD27669

AADO04264 ADH10178 BAD51770 CAD27678

AADO04268 AAF26509 ADH10183 BAD51786 CAD27688

AADO04270 AAF26502 BAD51784 CAD27685

AADO04269 AAF26510 ADO04098 BAD51780 CAD27676

AADO0O4277 AAF26501 ADO05607 BADS51772

AADO04280 AAF26508 BAD51789 NP 223537

AADO04285 AAF86763 ADP02391 BAD51778

AADO04275 ADP02390 BAD51785 Q48247

AADO04266 AALB83504 BAD51797 Q48253

AADO04283 AALB83503 ADUS80120 BAJ56545

AADO04262 ADU81729 BAD51796 ZP 03438412

AAD04265 AAXA49347 ADU41215 BAD51793 ZP 03239901

AADO04272 ADUS83300 BAD51792 ZP 03440112

AAD04288 ACX98036 ADU05468 BAD51794

AADO04279 BAD51790 YP_003057599

AAD04289 ADK63280 BAJ59976 BAD51791 YP_ 001910400

AADO04281 ADK®63300 BAD51783 YP_002266461

AAD04276 ADK63323 BAD51798 BADS1777

AADO04261 BAD51768 BAD51771

AADO04267 ADI34974 BAD51782 BAD51779

Fig. 4. Sequence alignment of vacuolating cytotoxin A putative domain in Makkah-7 isolate (ADU05468) compar ed
with other isolates and strainsin NCBI GenBank.

Position: 8 S e A e P Y e el e e G e e e 80....
Consensus: DSADRTTRVDFNAKNILIDNFVEINNRVGSGAGRRASSTVLTLOASEGITSRENAEI SLYDGATLNLASN-—-SVRLMGNVWMGR
ADUOS468 : RWANRTTRVNED VWMGE
Q48253: DGANRTTRVNE SLYDGRATLNLV3SS VIWMGEE
AAABGE34: DGANETTRYV [BLYDGATLNLVSSSHNOQSVDLYGEVWMGR
ADUBO0120: DSADRTTRVDE SLYDGATLNLV3ISSNQIVDL TWMGEE
YP_003057599: DGANRTTRVDEFNARNILI [SLYDGATLNLVSSSNHSVDLYGEVWMGE
CAX29398: DGANETTRVDE [SLYDGATINLVS3SNHSVDIL TWMGE
AAKEGEEG: DSADETTRVNEDAFR] SLYDGATLNLVSSS VIWMGE
BADE1794: DAANETTRVNEDE SLYDGATLNLVSSSNHSVDLYGEVWMGE
ADKG63300: DGANRTTRVIED SLYDGATLNLVISSNHSV VIMGE
BADE1790: DGANETTRVDE SLYDGATLNLVQSSNHSVDI MGE
ADOD4098: DGADRTTRVIDED [SLYDGATLNLVSSSNHSVDL MGE
BADE1796: DGENRTTRVDF SLYDGATLNLVSSSNHSVD] MGE
BADS1789: DEANRTTRVDE [SLYDGATLNLV3SSSNHSVDLY MGE
BAD51784: DGANETTRVDE [SLYDGATLNLVSSSNHSVDL MGE
BADE1778: DGENETTRT LYDGATLNLVSSS MGE
BADS1797: DGANRETTRVDENE VLTLOASERITSRENAETSTYDGATINLVSISNHSVDLY MGE
BADE1785: DGANETTEVDENAED VLTLOASERITSRE] SLYDGATLNLVESSENHSV MGE
BADS1793: DGANRTTRVDFNAENT VLTLOASERITSRENAETSTLYDGEATINLVISSNHESVDI TMEE
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Position: Eie L e e EHO e A0 e 20 e B A e e A e e A0 b
Consensus: QYVGAYLAPSYSTINTSKVIGEVNFNHLTVGDONAAQAGI IASKRKTHIGTLDLWQSAGLNI IAPPEGGYRDRKPNNTPSQSG-
ADUDS468: Y VEAY LAPSYSTIDTSEVOGETNFRELAVGDONALOAGT TANERTNIGTLDLWOSAGLSIITFFEGGYESETEDTFSON—-

Q48253 Y VGAYTLAPSYSTIDTSEVQCGEMNERH VEDONALQLGTI TENEETNIGTLDLWQSAGLSI ITECEGGYESETEDN = —QNN-
AAABGEE34S - LAFSYITIDTSEVQEEMNE VEDONALOARGTI TANERTNIGTLDLWOSAGLSI ITEFEGGYESETEDN P — QNN-
ADUS0120: LAFSYSTIDTSEVQGEMNER VEDENALOLGTTANRETNIGVLDLWOSAGLSIITEFEGGYESETEDT ESGNN-
YP_003057599: .QYV LAPSYSTIDTSEVTGEMNER. VEDONALOQAGT TANEETNIGVLD SACGLSIITEPEGGYESETEDT P—-ONN-
CAX29398: E8YSTIDTSEVTGEMNE VEDONARQAGTTANRRTNIGVLDLWOSAGLSI ITEFEGGYESETEDT B —GNIN-
AAKEE856: Y VGAYTAPSYSTINTSEVQGEMNERE VEDONALQAGT TASNETNIGTLDLWOSAGLSI IAFPEGGYRDEENNTESQS—
BAD51794: Y VEAYTLAFSYSTINTSEVVGEMNER VEDONALOAGT TANERETNIGVLDLWOSAGLSIITEFEGGYESETEDN EON——-
ADKG63300: Y VEAYLAPSYSTINTSEVVGEMNERE VGDENARQRGTTANEETNIGYT LWOSAGINITAPPEGGYESETEDTESON —-
BADS51790: SYVERAYLAPSYSTINTSEVVGEMNER VEDONALOAGTI TENEETNIG _D_""QSMG NIIACPEGGYESETEDNS—CGNN-
ADOO4095 : Y VEAY LA F Y ST INTSEVGEMNFRALAVGDONA L OAGT TAGERETNIGVLDLWOSAGINI TAEFEGGYESETEDN P ON——
BAD51796: SYVGAYLAPSYSTIDTSEVEGEMNER. Ve DONALOLGT TANRETNIGV LDLWOSAGINI IA T CEGGYESENEDN S ON——-
BADS51789: Y VGAYTAPSYSTIDTSEVEGEMNER VEDONALOLGT TANEETNIGVLDLWQSAGLNI TA P PEGGYESENEDN P ON——-
BAD51784: AOYVGEAYTAPSYSTIDTSEVEGEMNEER. VEDONARQAGT TANRRTNIGVLDLWOSAGTNTI TR PFFEGGYESENEDNEON——-
BAD51778: Y VEAY LA S YSTI DTSREVEGEMNEFRE L AVGDON AL ARG T TANEETNIGV LD LWOSAGINITAF FEGGYESEIREDN EON——-
BAD51797: Y VERT SYSTIDTSEVEGEMNER VEDONALOAGT TANERTNIGVLDLWOSAGLNITL EGGYESENREDNEON——
BAD51785: Y TVEAYLAPSYSTIDTSEVEGEMNERE VEDONA L OLGT TANRETNIGVLDLWQSAGINI TAFPEGGYESENEDNEON——-
BAD51793: Y VEARY L A Y ST I DT SEVEGEMNERELEVGDONAEORGT TEANRETNIGVLDLWOSAGINI TAE PEGGYESENEDNEON——-
Position: s | | e A i I e 7 5§ Eei e Yy e ) BE e T s R e 3 E e
Consensus : YV EAYLAPSYSTINTSKYVTGEVNFNHLTVGDONAAQACGT IASKRTHIGTLDLWQSAGINI IAPPEGGYRDEPNNTPSQSG
ADUOS468: VA Y LA S Y ST I DT SEVGETNFRELAVGDONAEOARGT TANREETNIGTLDLWOSAGLSTI ITEFEFEGEGYESETREDT ESON—
Q48253 = § ¥FLATSYSTIDTSEVQSEMNE VEDONALOAGTTANERTNIGTLD CEGGYESETEDNT— QNN
AAABGEIS : ESYSTIDTSEVQGEMNE DONALORGT TANREETNIGTLD FEGGYESETEDNE— QNN
ADUS0120: L\ ESYSTIDTSEVQSEMNE DENALQAGTTANEETNIGVLD I, EGGYESETEDTESQNN
YP_003057599: .QYVEE A S Y ST I DT SRV TGEMNEREL A VGEDONAAQAGT TANEETN TGV LDLWQSAGLSTITEFEGGYESETEDTE— QNN
CAX20398 ' VEDONA L ARG T TANEE TN TGV LDLWOSAGT.STITTEFCEGGYESETEDT BE— QNN
AAKS6856: IGDONARORGT TASNETNIGTLDLWOSAGLSTITAPFEGGYEDEFNNTESQS —
BADS1794: L. I VEDONAL R G T TANEE TN IGV LD LWOSAGL.ETITPEEGGYESETEDNEON——
ADKG63300: TGRETT ESYSTINTSEVVGEMNEFRHLAVGDRNAAQAGT TANEETNIG OSAGTNITAFFEGGYESETREDT ESON—
BADS1790: ya TGDONAROLGTTANEETNIG SAGLNITACEFEGGYESETEDN Z— QNN
ADOO4098 ESYSTINTSEVQGEMNERE DONALRORGTTAGEETNIG IOSAGINITAFPFEGGYESETEDNEON ——
BADE1796: LAY STIDTSEVEGEMNER] TGDONAROLCGTTANEETNIGT QESAGINITAPFEGGYESENEDNEQN——
BADS1789: LESYSTIDTS IGDONALRORGTTANEETNIG SAGTNITAPFEGGYESENEDNEON——
BADS1784: A\ ESYSTIDTSEY I GDONAL ARG T TANEETNIGV LD LWOSAGLN I TA P FEGGYESENEDNE QN ——
BADS1778: " SYSTIDTSEVEGEMNER VG ONAR ARG T TANEE TN IGV LD L WOSAGINI TAPFEGGYESENEDNEON——
BADS1797 = SYSTIDTSEVEGEMM. VEDONAL GG T TANREETNIGT LDLWQSALGILNI TAPFEGGYESENEDNEON——
BADS1785: SYSTIDTSEVEGEMN EVEDONALGRGT TANRETNIGVLD SAGTNI TAFPFEGGYESENEDNEON——
BADS1793: A Y ST I DT S EVEGEMNEFRHLAVGDONALAOAGT TANEETNIGV LDLWOSAGT.NT TACCEGGYESENEDN D ON——
Position: 150....... T60 iaess e e TR0 oeenai 0 2000 s ZE0 e P00 i 230..
Consensus: PPEGGYRDKPNNTPSQSG-————————— N-KNESAKNDK-———— NNSNTQVINPPNSTQKTE IQPTQVIDGPFAGGKDTYVNINR
ADUDS468: CCEGGYESETEDTE§0N—————————m——mmmmmmm e ~—NEENDVQRTEIQETQVIDGEFAGEEDTAVNIFH
Q48253: CEGGYESETEDN—QNN——————————————m———m ———PENDEQETEIQETQVIDGEFAGGRDTVVNIFH
AMABEB34: CCEGGYESETRDNC—QNN—————————————m—m—m—— ———CENDLQETEIQITQVIDGEFLGEEDTVVNIFH
ADUB0120: CEGEYESE T EDT 8NN ——————————— ———DENETQRTEIQETQVIDGEFAGEEDTVVNIFH
YP_003057599;: = EGGYESETEDT —QNN-—————————————————————————— ———CENDEQRTEIQITQVIDGEFAGGEDTVVNIEFH
CAX29308: CEGGYESETRDT —QNN—————————————m—m—m—— ———CENDLQRTEIQETOVIDGEFAGEEDTVVNIFH
AAKEEBL6: PPEGEIRERNNTRANR: - o e e s s s e e ——NEENDTQRTETEFTQVVDGFFAGGRDTVVNIFH
BAD51794: CCEGGYESETEDNCON———————————————m—m—m ——NOENDTQRTEIQETQVVDGEFAGGEDTVVNIFR
ADKG63300: CCEGGYESETEDTESQN-—————————————————————— —-NEENDTQRTEIQETQVIDGEFLGARDTVVN-———
BADE1790: oy AR E L S e e e e e e e e e e ===FPENDTQRETEIQFTOVVDGEFAGGEDTVVNIE!
ADO04098: CCEGGYESETEDNCQN———————————————mmmmm—— o —-NCENDTQRETEIQOTQVVDGEEFAGARDTVVNIFR
BAD51796: CEGEYESE RDN - ON-—————————————mmm—m—— —-NCENDTQRTETESTQVIDGEFAGAEDTVVNIEFR
BADG1789: EGGYESENRDNEQN-————————————————————————————— ==NEPENDTRQETETESTQVIDGEFAGARDTVVNIFR
BAD51784: CEGGYESE EDN D ON———————————————m—m—m—— o ——NECENDTQRTETESTQVIDGEFAGAEDTVVNIFR
BAD51778: CCEGGYESE REDNON-————m—m—mmm e ~—NEENDTQRTETECTQVIDGEFAGAEDTVVNIFR
BAD51797: CCEGGYESE EDNTQN-————==————————————————— - ——NOENDTQRTETECTQVIDGEFAGARDTVVNIFR
BAD51785: CCEGGYESERDNT ON-———————mmm—mm—mmmmm o ——NEENDTQRTETECTQVIDGEFAGARETVVNIFR
BAD51793: CEGGYESEEDNT QN-————m—mmmmm e ~—NEENDTQETETEETQVIDGEFAGARDTVVNIFR
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Fig. 5. Phylogenetic relationships between coccoid form H. pylori isolate (Makkah-7) and other
GenBank related strains based on VacA protein sequence (ADU05468).

ADUOS468 vacuolating cytotoxin autotransperter [Helicobacter pylori]
Q48252 RecName: Full=Vacuclating cytotoxin autotransporter: Contains: RecName: Full=Vacuolating cytotoxiny Contains: RecName: Full=y
AALECEZ4 vacuolating cytotoxin homolog precursor [Helicobacter pylori]

@ AAX49347 VacA [Helicobacter pylori]

CAD27628 vacuolating cytotexin [Helicobacter pylori]
CAX29398 Vacuolating cytotoxin; putative signal peptide [Halicobacter pylori B38)
YP_003037599 Vacuolating cytotoxin: putative signal peptide [Helicobacter pylori B38]
CAD27676 vacuolating cytotoxin [Halicobacter pylari]
CAD27678 vacuolating cytotoxin [Helicobacter pylori]

—9 ADUS0120 Vacuolating cytotoxin: putative signal peptide [Helicobacter pylori India7]

I—_¢ BADS1794 vacualating cytotoxin A [Helicobacter pylori)
BADS1786 vacuclating cytotexin A [Helicobacter pylori]

—9 BADS 1790 vacuolating cytotoxin A [Helicobacter pylori]

BADS1785 vacuolating cytotoxin A [Helicobacter pylori]

BADS17E4 vacuclating cytotexin A [Helicobacter pylori]

BADS1793 vacuolating cytotoxin A [Helicobacter pylori]

BADS1778 vacuolaking cytotoxin A [Helicobacter pylori]

BADS178%5 vacuelating cytotoxin A [Helicebacter pylori]

BADS1797 vacuolating cytotoxin A [Halicobactar pylarl]

BADS1752 vacuolating cytotoxin A [Helicobacter pylori]

BADS1791 vacuelating cytotexin A [Helicobacter pylori]

BADS1796 vacuolating cytotoxin A [Helicobacter pylori]

BADS1783 vacuolating cytotoxin A [Helicobacter pylori]

————2 BADS17E2 vacuclating cytoboxin A [Helicobacter pylori]

—3 AAC25511 inactive cytotoxin [Helicobacter pylori]

_ﬂﬂdﬁaa wvacuslating cytataxin [Helicabacter pylari]

AATT4549 vacuolating cytotoxin [Helicobacter pylori]
CAD11306 vacuolating cytotoxin [Helicobacter pylori]
CAD11308 vacualating evbatoxin [Helicabacter pylan]

3 CAD11303 vacuolating cytotoxin [Helicobacter pylari]

(@ CAD11304 vacuc|ating cytotoxin [Helicobacter pylori]

ADH10182 VacA [Helicobacter pylosi]

AADEZ539 vacuslating eytotexin [Helicabacter pylori]
¥P_002301516 vacuolating cytotoxin Vach [Helicobacter pylon P12Z]
ACIDEDZE vacuolating cytotoxin Vach [Helicobacter pylori P12]

ADHI0185 VacA [Helicobacter pylori]

ADH10178 VacA [Helicabactar pylari]

ADH10184 vaca [Helicobacter pylori]

ADH10183 VacA [Helicobacter pylori]

ADPO2391 Vach [Helicobacter pylari]

——2 AADO42B0 vacuclating cytotoxin precurser [Helicobacter pylori]

——2ADH10179 VacA [Helicabacter pylori]

AADD4269 vacuclating cytotaxin precursor [Halicobacter pylori]
AALBE3304 vacuolating cytotoxin precursor [Helicobacter pylori]
BADS1770 vacuolating eytotoxin A [Helicobacter pylari]
BAISS5469 vacusalating eytotaxin A [Helicabacter pylori F16]
AADD4288 vacuolating cytotaxin precursor [Halicobacter pylori]
AADD4281 vacuolating cytotexin precursor [Helicobacter pylori]

AADD427S vacuolating cytotoxin precursor [Helicobacter pylori]
AADO4271 vacuslating eytataxin precurser [Helicobacter pylori]

——a AADD4266 vacuolating cytotaxin precurser [Helicobacter pylari]

BADS1779 vacuolating evtotoxin A [Helicobacter pylor]

ADI34974 Vacuolating cytotexin [Helicobacter pylor v225d]

AABI0OSEZ 140 kda cytotoxin [Helicobacter pylori]

AAFE6TE2 VacA [synthetic construct]

Q48247 Rechame: Full=Vacuclating cytotoxin autctransporter; Contains: Reciamd

AAALESBEE6T vacuolating toxin [Helicobacter pylori]

- ADUS3300 vacuolating eytotoxin [Helicobacter pylor Lithuania? 5]

‘] IE'T’D_EZ?EOS vacuslating cytotaxin [Helicobacter pylarl HPAGL]
ABFE4334 vacuolating cytotoxin A [Halicobacter pylor HPAGL]

ARCTT450 vacualsting cytotexin precursor [Helicobacter pylori]

¥P_002266461 vacuelating cytetoxin A [Helicobacter pylor G27]

ACI27595 vacuslating eytatsxin A [Helieabacter pylon G27]
ARDN2397 vard Ndalirabarmrar medlaend _ 3

ACI27393 vacuolating cytotoxin A [Helicobacter pylor G27]

ADPO2392 VacA [Hallcobacter pylori]

NE_223337 vacuolating cytotoxin [Helicobacter pylari 193]

QOZEW3S Reciame: Full=vacuolating cytotoxin autotransporter; Containsg

AADOEA00 vacualating cytotoxin [Halicobacter pylori 199]

AAKSESE0 Vach [Helicobacter pylori]

AAKSEESE Vach [Hellcebacter pylori]

ADUSELT29 vacuolating cytotoxin [Helicobacter pylori Gambia®4/24]

AAKSEEST VacA [Halicobacter pylori]

ADZI1572 vacwolating cytotoxin [Helicobacter pylori 2018]

ADZ45371 vacuclating cytotoxin [Helicobacter pylor 2017]

CAD11310 vacuolating cytotoxin [Helicobacter pylori]

¥B_ 003928801 vecuolating cytotoxin A [Halicobacter pylori SIM180]

ADDO2484 vacuolating cytotoxin A [Helicobacter pylori SIM180]

BADI1776 vacuelating cytotoxin A [Helicobacter pyleri]

BADS1773 vacuclating cytotoxin A [Helicobacter pylori]

Q48243 RacMamae: Full=Vacuolating cytotoxin autotransporter; Containg: Recha

AAR1I7EST vacuclating cytotoxin [Halicobacter pyloni]

AAUESE4E Vach [Helicobacter pylori]

AADO4290 vacuolating cytotoxin precursor [Helicobacter pylori RCTC 11637

AABS3E68 vacuclating cytotoxin [Halicobacter pylori]

¥P_003927 166 vacuolating cytotoxin A [Helicobacter pylorl PaCand]

ADOOT 116 vacuolating cytotoxin A [Helicobacter pylor PeCand]

B533581 Recame: Full=Vacuclating cytotexin autotransporter: Contains: R

NE_207620 vacuolating cytotoxin [Halicobacter pylori 26695]

AADOTS3S vacuolating cytotoxin [Haelicobacter pylori 26695]

2P 03229901 vacuclating cytotoxin [Helicobactar pylor HPKX_428_AG0

ZP_ 03242473 vacueolating cytotexin [Helicobacter pylori HPKX_438_Cad

Q428258 RecNama: Full=Vacuolating cytotoxin autotransporter: Contal

CAAB1328 pre-procytotoxin [Halicobacter pylori]

L @ADH10176 Vach [Halicobacter pylori]

I—_‘ADKGBBDD Vach [Helicobacter pylori]
ADOO4098 Vacuolating cytotoxin: putative signal peptide [Helicobacter pylor Cuz20]

ZP_03438412 hypothatical protein HPE128_147g10 [Halicobacter pylori B128]
CBIE6223 Vacuolating cytotoxin pracursor [Helicobacter pylori B8]

¥ 003728687 vacuolating cytotoxin [Helicobacter pylor BR]

EEC24019 hypothetical protein HPB128 147910 [Helicobacter pylori B128]
AAKSEESE VacA [Helicobacter pylori]
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Total of 33 amino acids of Makkah-7 have
changed to other GenBank H. pylori amino acids at
different positions (Table 5). On the other hand, the
highest numbers of amino acids (9) that changed to
Asparagine (Asn) were as follows: Alanine (Ala)
changed to Asn at positions 12, 101 and 161;
Lysine (Lys) to Asn at 80 and 160; Serine (Ser) to
Asn at 70 and 146; Phenylalanine (Phe) to Asn at
233 and Arginine (Arg) to Asn at 112. Moreover,
Asn changed to Aspartic acid (Asp) at positions 4

and 10; (Arg to Asp) at 1; (Ser to Asp) at 157.
Other amino acids were uniquely changed to
individual GenBank amino acids, such as Lys to
Glycine (Gly) at 48, Asn to Higtidine (His) at 133,
Tryptophan (Trp) to Methionine (Met) at 78. The
VacA protein (ADUO05468) and VacA nucleotide
trees of Makka-7 revealed the same digtinctive
group that is distant from other GenBank strains

(Fig. 5).

Table5. Positional differences in trandated protein sequences of vacuolating cytotoxin A putative
peptide domain between Makkah-7 H. pylori isolate and numerous strains.

Sig

Present in the GenBank accessions as:

nd i A D E G

| K M N P Q S T V

Alanine (Ala) A 2
9
76 12 206
Aspartic acid
D 101
(Asp)
161
53
Glutamic acid E
(Glu)
156
Phenylalanine
(Phe) F 233
48 80 204 44
Lysine (Lys) K
160
Present
in
M akka- 4 129
7 as: Asparagine (Asn) N
10 166
1
Glutamine (GIn) Q 0
6
Arginine (Arg) R 1 112
45 157 70
Serine (Ser) S
146
1
Threonine (Thr) T 149 159 0
9
Tryptophan (Trp) W 78 2
2
Valine (Val) \Y 68 0
7
Total 3 4 0 1 0 3 1 9 2 1 4 2 2

G=Glycine (Gly), M=Methionine (Met), H =Histidine (His)
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4.DISCUSSION

Preservation of H. pylori in gastric biopsies or
culture is usually carried out by keeping the
harvested colonies or biopsy in Brain heart Infusion
glycerol and freeze at -70 to -80°C, or in liquid
nitrogen at -196°C. The recovery rate using these
methods is 80-90% after six years, while routine
freezing is not successful (Lee and Megraud
1996). However, unexpectedly Milyani and
Barhameen (2004) found that 13 gastric biopsies
gave positive growth of H. pylori after freezing at -
20°C for 15 days. At the present study, the
prolonged storage (ten years) of H. pylori under -
40°C in thioglycolate broth + 15% glycerol
rendered the spiral forms to transform into coccoid
forms, this is in accordance with Catrenich and
Maki (1991); Reynolds and Penn (1994);
Milyani (2011) who managed to induce coccoid
forms under extended incubation. Although, others
also induced coccoid forms by subjecting fresh
cultures to antibiotics, harsh environment or
keeping H. pylori in sterile tap water outdoor at 35-
45°C for 24 hours and weeks (Bode, et al. 1993;
Andersen and Wadstrom, 2001; Nilsson, et al.,
2002; Milyani unpublished data).

The results obtained at the present work
confirmed that the coccoid forms of H. pylori strain
under study (Makkah 7 accession no.HQ622108) is
VacA positive with variations in VacA gene and
peptide domain sequences. Our findings agree with
She et al., (2001); Wang and Wang (2004) who
reported that their data indicate that coccoid H.
pylori contains UreA, UreB, hpaA, VacA, and
Cage genes and contains complete VacA gene, and
could synthesize its protein, which may be a
potential pathogen. On the other hand, Argent, et
al., (2008) stated that most strains of H. pylori
possess both CagA and VacA virulence factors
which down regulate each other's effects on
epithelial cels. Interestingly, many researchers
recorded that their patients were colonized by
multiple strains of H. pylori. (Kim, et al,.
(2009);Ben Mansour, et al., (2010) and
surprisingly, the results from biopsy samples
produced different results when compared with
those obtained from H. pylori isolates, especially
for VacA sl, and IceA. Nevertheless, the present
results show that VacA H. pylori Makkah 7 strain
is distinct from other isolates based on VacA gene
and peptide domain and according to the
phylogenetic studies (Fig. 3 and 5). Thisdistinction
has been aso recorded when other H. pylori were
isolated from the same city (Makkah) based on 16S
rRNA anaysis namely Milyani 1, Milyani 2 and
Milyani 3 with accession numbers HQ877021,
HQ877022 and HQ877023 respectively (Milyani
2011). In contrast, Kumar et al., (2010) according
to their phylogenetic analysis postulated that the
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Indian strains of H. pylori show close homology to
those from Taiwan and/or Brazil and that genetic
diversity among H. pylori isolates is widey
prevalent regardless of the region from which they
areisolated.

The present study revedled positiona
aternations in 33 amino acids among 199 amino
acids of vaculating cytotoxin domain. However,
such mutations may not actually influence the
production of vaculating cytotoxin by Makkka 7
strain  (ADU05468). This has been evidently
obtained from Table (4) that represented the
alignment of 100 accession of vacA domain with
100% similarity. On the other hand, Ivie, et al.,
(2008) and Genisset, et al., (2006) managed to
introduce a small deletion mutation in both aspartic
acids 346 and glycine 347 into the H. pylori
chromosomal VacA gene. Similar to wild-type
VacA, the VacA mutant was proteolytically
processed, secreted, and bound to eukaryotic cells,
but VacA 346-347 did not cause cdll vacuolation or
membrane depolarization.

The present findings provide additional
information on VacA nuclectide and peptide
domain isolated from Makkah City that is entirdy
different from other isolated H. pylori. These
results aso, emphasize the paramount importance
of studying H. pylori isolates from Saudi
population to develop a global understanding of
gastric diseases. The factors influencing variations
of Makkah 7 H. pylori drain are still to be
elucidated and indeed these variations may be
incriminated  in  pathogenicity and  other
characteristics (Milyani 2011). Coccoid forms of
H. pylori and their virulence genes should not be
underestimated and vigorous research and further
studies should be carried out since many
established date have shown their pathogenicity
and their possible role in trangmission and in
therapeutic failure.
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