
 
International Journal of Advanced Scientific Research 

13 
 

International Journal of Advanced Scientific Research 

ISSN: 2456-0421; Impact Factor: RJIF 5.32 

www.allscientificjournal.com 

Volume 2; Issue 2; March 2017; Page No. 13-17 

 

Virulence genes of Helicobacter pylori in Côte d'Ivoire 

*1 Diplo Tchépe Flore Bernadette, 2 Gbonon Mbengue Valérie C, 3 Yapo Adou Francis, 4 Guessennd Nathalie, 5 Kakou 

N'gazoa Solange, 6 Ouattara Aboulaye, 7 Coulibaly N'golo David, 8 Djaman Allico Joseph, 9 Dosso Mireille 

1, 3, 8 Laboratory of Biochemical pharmacodynamics, Félix Houphouët Boigny, University, Ivory Coast, Côte d’Ivoire 
5, 7 Molecular biology platform of Pasteur Institute, Ivory Coast, Côte d’Ivoire 

2, 4, 9 Bacteriology-Virology Department of Pasteur Institute, Ivory Coast, Côte d’Ivoire 
6 Epidemiology Department of Pasteur Institute, Ivory Coast, Côte d’Ivoire 

  
 

Abstract 

Objective: To determine prevalence of vacA, cagA and oipA genotypes in gastric biopsies in Abidjan (Côte d'Ivoire). 

Material and methods: A total of 98 positive urea rapid-biopsy specimens in an endoscopy room at Hospital and University 

Center of Cocody (Abidjan) for period from August 2015 to January 2016 were selected for the study. Gastric biopsies were 

collected and sent to Laboratory of Pasteur Institute of Côte d'Ivoire under conditions and delays of routing. Genes were detected 

by PCR. 

Results: Gastric biopsies that had positive PCR to one or more genes were 71.4% (70/98). CagA and oipA genotypes were 

detected at 72.8% and 37.2%, respectively. VacA s1a region was identified in 15.7% (11/70) and the VacA m1a region in 5.7% 

(4/70). Taken together, vacA s1a / m1a allele was identified at 55.7% (39/70). 61.5% of patients were women and 38.5% of men 

with a sex ratio of 0.62. Average age was 41.7 years (between 19 and 72 years). 

Conclusion: High prevalence of infection by virulent factors could be used to discern risk of developing severe gastroduodenal 

diseases in host and contribute to characteristics of H. pylori infection. 
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1. Introduction 

Helicobacter pylori (H. pylori) colonizes stomach of more than 

50% of human population in world and is probably one of most 

widespread bacterial pathogens [1-3]. Presence of H. pylori in 

the gastric mucosa is now associated with development of 

pathologies such as gastric or duodenal ulcer, chronic gastritis, 

MALT lymphoma or gastric cancer [4]. Research to elucidate 

the determinants of disease progression has revealed genetic 

diversity in the bacterium that increases risk of developing 

gastric cancer. Main virulence factors of H. pylori are related to 

cytotoxin-associated gene (cagA) [5, 6], vacuolating associated 

cytotoxin (vacA) gene [7, 8] and outer membrane protein gene 

(oipA) [9, 10]. H. pylori strains are often classified as cagA + or 

cagA- strains, depending on whether or not cagA bacterial 

protein encoded by cagA gene [11]. This protein of 120 to 240 

kDa is injected into epithelial cell by Type IV secretion system 

(TIVSS). Once released into host cell, cagA protein is 

phosphorylated by Abl and Src family tyrosine kinases of 

glutamate-proline-isoleucine-tyrosine-alanine (EPIYA) motifs 

which, after interaction with phosphatase SHP- 2 causes 

dephosphorylation of cortactin and rearrangement of skeleton 

at gastric mucosa. This will lead to cellular morphological 

alterations called "hummingbird beaks". Several studies have 

shown a close link between this cellular motility and oncogenic 

transformation [12, 13]. VacA protein is encoded by vacA gene 

present in all strains of H. pylori. This highly immunogenic 

protein induces in vitro intracellular vacuolation [14] and is 

capable of immunosuppression by blocking activation of T 

lymphocytes which contributes to persistence and longevity of 

infection [15, 16]. VacA sequence shows a polymorphism in two 

regions, central region (m1 and m2 alleles) and region coding 

for signal sequence (alleles s1 and s2). Strains associating 

s1/m1 alleles show a strong cytotoxic activity whereas those of 

genotype s2/m2 which have no cytotoxic activity [17, 18]. 

Presence of functional oipA gene in H. pylori is strongly 

associated with duodenal ulcers, gastric cancer and increased 

infiltrations of neutrophils [19, 20]. OipA belongs to outer 

membrane protein family and is associated with high 

production of interleukin 8 (IL-8) in vitro [21]. It also plays a 

role in induction of gastric inflammation and production of 

inflammatory cytokines IL-1, IL-17 and tumor necrosis factor 

alpha (TNF-α) in gerbils of Mongolia [22]. It contributes to 

induction of matrix metalloproteinase 1 (MMP-1) strongly 

associated with gastric cancer [23]. This gene is located at 

approximately 100kb of pathogenicity island Cag on H. pylori 

chromosome [24]. In Côte d'Ivoire, data on these H. pylori 

genotypes are rare and there are no data to date on vacA and 

oipA genes. Our study is the first of its kind to simultaneously 

study several genotypes and aims to determine biodiversity of 

H. pylori virulence genotypes from gastric biopsies. 

 

2. Material and methods 

Gastric biopsies 

A total of 98 positive urea urea-positive biopsies in endoscopy 

room at Hospital and University Hospital center of Cocody for 

period from August 2015 to February 2016 were selected for 

study. Samples were sent to Bacteriology-Virology laboratory 

of Pasteur Institute of Côte d'Ivoire under conditions and 

within a maximum of 4 hours. Biopsies were then stored in dry 

tubes at -80 °C.  
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Ethics 

All patients asked a socio-demographic questionnaire (age, sex, 

occupation) and medical history validated by Ethics Committee 

of Pasteur Institute of Côte d'Ivoire. Written consent was also 

given by each patient before endoscopy. 

 

Extraction of H. pylori DNA 

Extraction of H. pylori DNA was performed according to DNA 

extraction protocol of NucliSENS® kit with some 

modifications. Biopsies were ground in 0.3 ml of 1X PBS 

buffer with Potter grinder into a sterile tube and then suspended 

in 500μl of buffer containing Tris-HCl 10 mM, EDTA 1 mM 

pH 8.0, Proteinase K 1 mg /ml and incubated at 60 ° C for 24 h. 

DNA was extracted in 500 µl of lysis buffer containing 20 mM 

Tris, 2 mM EDTA, 150 mM NaCl, 1% SDS and Proteinase K 

100 µg/ml for 1 h at 60°C. 1 ml of phenol-chloroform-iso-amyl 

alcohol mixture (25:24:1) was added and centrifuged at 13000 

rpm for 15 min. Aqueous phase (upper phase) was collected 

and 1/ 10th of 3M sodium acetate and 500μl of absolute ethanol 

were added and incubated 1 at -80°C for 1 h or overnight at -

20°C. The pellet obtained is washed with 70% ethanol and 

dried  at  65°C  for  15 min. Pellet obtained is eluted in 60 μl of  

buffer and DNA is stored at -20°C. 

 

H. pylori genotyping 

PCR was carried out in a volume of 50 μl containing 0.75 μl of 

each 10 mM primer, 3 μl of genomic DNA, 1 μl of 10 mM 

dNTPs, 3 μl of 25 mM MgCl₂, 5 μl of each colored and 

colorless buffer 0.3 μl of Taq polymerase (Promega (R)). 

Amplification was carried out in an automaton thermocycler 

(Biometra® UNO II). Table 1 summarizes sequences of 

primers used and different sizes expected. After initial 

denaturation of 94 ° C. for 5 min, amplification for cagA and 

vacA genes was 35 cycles of 94 ° C: 1 min; 52 ° C: 1mim; 72 ° 

C: 1min. Each cycle had a final elongation phase of 72 ° C. for 

7 min. For oipA gene, after an initial denaturation step of 94 ° 

C for 5 min, cycle was also 35 cycles of 94 ° C: 1min; 56 ° C: 

1min; 72 ° C: 1 min with a final elongation step of 72 ° C for 7 

min. Migration of PCR products was performed on 1.5% 

agarose gel and detection by a GelDoc ™ XR System (Bio-Rad 

Laboratories, Hertfordshire, UK). A negative control which did 

not contain DNA was used for quality control of 

amplifications. 

 
Table 1: PCR primers for amplification of vacA, cagA and oipA sequences 

 

Region Primers Sequences sizes (bases pairs (bp)) References 

CagA 
D008 

R008 

5’ATAATGCTAAATTAGACAACTTGAGCG-3’ 

5’-TTAGAATAATCAACAAACATCACGCCA-3’ 
298 [25] 

VacA 

S 

SIGF 

SIGR 

5’-ATGGAAATACAACAAACACACCG-3’ 

5’-CAACCTCCATCAATCTTACTGGA-3 
338 [26] 

M 
VA6-F 

VA5-5 

5’-TCAATATCAACAAGCTC-3’ 

5’-CCGCATGCTTTAATGTC-3’ 
787 [27] 

s1a 
SS1-Fa 

VA1-R 

5’-GTCAGCATCACACCGCAAC-3’ 

5’-CTGCTTGAATGCGCCAAAC-3’ 
190 [27] 

m1a 
VA3-F 

VA3-1R 

5’- GGGTCAAAATGCGGTCATGG-3’ 

5’-CTGTTAGTGCCCGCAGAAAC-3 
290 [27] 

OipA 
HP0638F 

HP0638R 

5’-GTTTTTGATGCATGGGATTT-3’ 

5’-GTGCATCTCTTATGGCTTT-3’ 
401 [28] 

 

Statistical method 

Data were entered and described using software called Epi-info 

version 3.5.4. These data were then transcribed into an Excel 

database to facilitate a single and varied analysis. Statistical 

tests were interpreted at significance level corresponding to an 

alpha risk of 5%. Qualitative variables were compared using 

Pearson Chi-2 test or Fisher's exact test when one of variables 

was less than 5. 

 

3. Results 

Prevalence of detected genes and general characteristics of 

patients with genotypes 

Biopsies that had positive PCR to one or more genes were 

71.4% (70/98) and 28.6% (28/98) were negative for all genes. 

The population of patients with genotypes was predominantly 

female with 61.4% (43/70). Men accounted for 38.6% or 

27/70. Average age was 41.7 years with a minimum of 19 

years and a maximum of 72 years. The most represented age 

group was that of patients aged between 31 and 40 years. 

Although some genotypes were detected more in one sex than 

in other, their presence was not significantly associated with 

age or sex of patients (p> 0.05). 

 

VacA genotype 

Sizes of amplification products for vacA s1a and vacA m1a 

were 190 bp and 290 bp respectively. VacA s1a region was 

identified in 15.7% (11/70) and the vacA m1a region in 5.7% 

(4/70). Together, the s1a / m1a allele was identified at 55.7% 

(39/70). A proportion of 22.9% (16/70) could not be sought in 

our study. 

 

CagA genotype 

CagA genotype was detected at 72.8% (51/70). Gene was 

absent in 19/70 or 27.8%. 298 bp amplification products 

indicating the presence of the cagA are shown in FIG. 1A. 

 

Genotype of oipA 

OipA genotype was detected at 37.2% (26/70). Amplification 

products of 401 bp indicating presence of oipA are shown in 

FIG. 1B. 
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Fig 1: Genotyping of cagA and oipA by PCR. A: CagA genotype. M: 

size marker, 250 bp. Line 1, 3, 4, 6-12: cagA positive gene. Line 2, 5, 

13-15: cagA negative gene. B: Genotype of oipA. M: size marker, 100 

bp. Line 1-3,5,6, 8-11,13, 15-18: oipA positive gene. Line 3,7,12 and 

14: oipA negative gene. T-: negative control without DNA. 

 

Distribution of genotypes according to endoscopic aspect 

All genotypes were mainly identified in cases of erythematous 

gastropathy and pangastropathy (Table 2). 

Table 2: Frequency of identified genotypes according to endoscopic 

aspect 
 

Endoscopic aspect 
Genotypes 

S1a+/m1a+ cagA+ oipA+ 

Gastropathy with gastric 

reflux 
8(20,6%) 6(11,8%) 3(11,5%) 

erythematous gastropathy 20(51,3%) 29(56,8%) 15(57,7%) 

Pangastropathy 9(23,1%) 13(25,5%) 7(26,9%) 

Other(1) 1(2,6%) 2(3,9% 1(3,9%) 

Normal 1(2,6%) 1(2%) 0(0%) 

Total 39(100%) 51(100%) 26(100%) 
(1)Other: Savary Miller's stage 2 esophagitis, congestive duodenopathy 
 

Genotypes and family history of ulcer syndrome 

41/70 (58.6%) of patients with genes had a family history of 

ulcer syndrome. Presence of VacA s1a+/m1a+ genotypes was 

significantly associated with patients with a family history of 

ulcer syndrome (p = 0.012). 

 

Combined genotypes according to endoscopic aspect 

Based on search for cagA gene, vacA region (s1a and m1a) and 

oipA gene, five different genotypic combinations were 

identified. The most common genotype was 

s1a+/m1a+/cagA+/oipA- at 30% (21/70) and majority of 

combined genotypes were observed in erythematous 

gastropathy and pangastropathy (Table 2). 

 
Table 2: Frequency of the different genotypic combinations observed according to the endoscopic aspect 

 

Endoscopic aspect 

Combined genotypes 

S1a+/m1a+/ 

cagA+/oipA+ 

S1a+/m1a+/ 

cagA+/oipA- 

S1a+/m1a+/ 

cagA-/oipA+ 

S1a+/m1a-/ 

cagA+/oipA+ 

S1a-/m1a+/ 

cagA+/oipA+ 

Gastropathy with gastric reflux 0(0%) 5(23,8%) 1(25%) 0(0%) 0(0%) 

Erythematous gastropathy 8 (88,9%) 7(33,3%) 2(50%) 1(100%) 0(0%) 

Pangastropathy 1(11,1%) 7(33,3%) 1(25%) 0(0%) 1(100%) 

Other(1) 0(0%) 1(4,8%) 0(0%) 0(0%) 0(0%) 

Normal 0(0%) 1(4,8%) 0(0%) 0(0%) 0(0%) 

Total 9(100%) 21(100%) 4(100%) 1(100%) 1(100%) 
(1) Other: Savary Miller's stage 2 esophagitis, congestive duodenopathy. 

 

4. Discussion 

The present study reports that genotypes vacA, cagA and oipA 

have been identified in gastric biopsies. A female 

predominance with a sex ratio of 0.62 male/female was 

reported. Similar results have been reported by Ben Mansour et 

al. [29] in Tunisia. However, no study in our knowledge has 

demonstrated a link between sex and presence of virulence 

genes. Majority of genotypes were identified in patients aged 

between 31 and 40 years. This average age is by far less than 

that of developed countries which is around 60 years [30]. This 

confirms that in developing countries H. pylori contamination 

is early. Indeed, several studies tend to show that an individual 

has very little risk of being infected after the age of 10 years 
[31]. Risk factors for acquiring H. pylori infection are frequently 

associated with poverty. They include promiscuity, lack of 

hygiene, bed sharing in childhood, and low parental education 
[32]. 

Predominant genotype in gastric biopsies was cagA + genotype 

(72.8%). Our results were in agreement with those of Senegal, 

which reported a prevalence of 73.3% of cagA genotype [33], 

while Ben Mansour et al reported a prevalence of 61.6% of 

cagA genotype [29]. This shows geographical influence on 

adaptation of organism to its environment and climatic 

conditions. Indeed, concerning Côte d'Ivoire and Senegal there 

is a geographical and climatic proximity between these two 

countries in relation to Tunisia. For vacA genotype, strongly 

associated vacA s1a+/m1a+ allele was high (55.7%). A study 

in South Africa reported absence of this allele in isolated H. 

pylori strains [34]. This explains well disparity in geographical 

distribution of H. pylori strains [35]. 

In this study, oipA genotype was found at 37.2% while Ben 

Mansour et al. found oipA at 90.8% in Tunisia [29]. This 

contrast explains adaptability of H. pylori to its environment 

and climatic conditions, but to its host because oipA is strongly 

involved in immune response in host [36, 37]. 

All identified genotypes were predominant in cases of 

erythematous gastropathy and pangastropathy associated with 

inflammation and lesions in the gastric mucosa that typically 

characterize H. pylori infection [38]. This expresses clearly 

relationship between gene status and clinical symptoms in 

populations of patients studied. 

Among patients with genotypes, 41/70 (58.6%) had a family 

history of ulcer syndrome and vacA s1a+/m1a+ genotype was 

significantly associated (p = 0.012). In other words, same 
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genotype is found in members of same family because vacA 

s1a+/m1a+ genotype is a specific subtype of H. pylori. These 

results show clearly notion of human-to-human contamination 

and that family environment would contribute to spread of 

bacteria [39]. 

Combination of different genotypes vacA, cagA and oipA 

illustrates mosaic composition of H. pylori genome. 

S1a+/m1a+/cagA+/oipA+ genotype was exclusively observed 

in cases of erythematous gastropathy and pangastropathy. This 

shows multifunctional character in the mechanism of gastric 

mucosa infestation using several virulence factors [40]. Also, 

detection of multiple genotypes involves presence of multiple 

strains in clinical specimens. Indeed, 22.9% of strains could not 

be investigated with primers s1a and m1a used in the study. 

This suggests presence of alleles other than those identified in 

this study. This would imply that it is possible for more than 

one strain to be acquired in childhood, especially in countries 

where prevalence of H. pylori is high, however, there is no 

evidence that several strains colonize simultaneously (co-

infection). In addition, several studies have demonstrated that 

coinfection or superinfection are common [41, 42]. 

 

5. Conclusion 

VacA, cagA and oipA genotypes of H. pylori were identified 

from gastric biopsies in Abidjan. In Côte d'Ivoire it is possible 

that the high prevalence of infection with virulent factors 

contributes to characteristics of H. pylori infection and is used 

to discern risk of development of infection to forms more 

severe diseases such as gastric cancer. 
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