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Abstract 

This study investigated the diagnosis the bacteria that 

associated with GIT cancer and GIT diseases. A total number 

of 200 blood and biopsy samples were collected during the 

period from September 2020 to June 2021. Samples included 

100 sample for gastrointestinal cancer patients, 50 for healthy 

people, and 50 for gastrointestinal patients. Gastrointestinal 

tract diseases patients were diagnosed clinically, and the 

disease was evaluated by specialist physicians, presented with 

dyspepsia referred to the Esophago Gastroduodeno Scope Unit 

for endoscopy at AL-Hussein teaching hospital (Consulting 

digestive tract). In the current study, three types of bacteria 

were diagnosed which relate to diseases of the digestive system, 

including: Streptococcus bovis spp gallolyticus, Fusobacterium 

nucleatum, Porphyromonas gingivalisbutby by usig PCR 

technique. It was found that the  highest percentage was for 

patients with cancer. The results revealed, three types of 

viruses were diagnosed that are related to diseases of the 

digestive system, with regard to viruses, including: Human 

papilloma viruses (HPVs), the Epstein-Barr virus (EBV), 

Polyoma virus (MCPV) and Human herpes virus (HHV) by 

PCR technique. However the percentage of the existence of 

these viruses was higher in patients with cancer than in 

patients with GIT disease.  The DNA sequencing analysis 

showed a clear genetic variation between bacteria associated 

with GIT cancer based on 16SrRNA gene according to 

phylogenetic tree analysis that analyzed compared Standard 

NCBI-BLAST but in viruses associated with GIT cancer based 

on specific gene according to phylogenetic tree analysis 

compared Standard NCBI-BLAST. Except the HPV18 and Jc 

Polyomavirus the similarity was 100% homology which genetic 

closed related to NCBI-Blast HPV18 and Jc Polyomavirus. 

Keywords :Fusobacterium nucleatum / Streptococcus bovis / 

Porphyromonas gingivalis/ HPV / EBV / Polyoma virus/GIT 

cancer / gastric cancer/ colon cancer/ PCR/ DNA sequence 

 1. Introduction 

Cancers of the gastrointestinal tract are a major health 

problem and represent almost 20% of all cancer related 

deaths in both men and women (Ferlay et al., 2007). 

Gastrointestinal Cancer is an important problem in public 

health worldwide (Rawla and Barsouk, 2019). Colorectal 

carcinoma is the third most frequent cancer after breast 

cancer in women and bronchus cancer in men (Thélin and 

Sikka, 2015). Colorectal carcinoma is the largest cause of 

death from GIT tumors, in Iraq, colorectal cancer was the 

seventh top cancers, whereas in Kurdistan, it was the 

fourth most common cancer for both males and females 

(Khalil et al., 2018). Colorectal cancer is a multistep process 

in which several gene mutations (Nguyen and Duong, 

2018). Chronic infection or toxins production, immune 

evasion, and immunological suppression are all important 

mechanisms that can lead to carcinogenesis Chronic 

infection can disrupt the cell cycle, resulting in abnormal 

cell growth; additionally, toxin production can induce DNA 

damage from carcinogenic chemicals, which leads to 

damage to genes, culminating in abnormal cell division and 

apoptosis (Liardo et al.,2021).  Gastric cancer is the quart 

most common malignancy and the second major cause of 

cancer-associated deaths, accounting for 10% of total cancer 

deaths worldwide (Sitarz et al., 2018). The spaciously 

majority of gastric cancers are adenocarcinomas, gastric 

cancer is also characterized by large geographical variations 

in its incidence and indeed more than half of the total gastric 

cancer are in East Asian countries such as Japan, South 

Korea and China ( Rawla and Barsouk, 2019), scientists 

divide this cancer of stomach into two main classes: -Gastric 

cardia cancer (cancer of the top inch of the stomach) and 

non –cardia gastric cancer (cancer in all other areas of 

stomach) (Ferlay et al., 2010). Colon cancer is a neoplastic 

illness of the large intestine that can be caused by both 

inherited and somatic genetic changes that occur throughout 

a lifetime (Monson et al., 2013). It has been connected to a 

variety of factors, including socioeconomic level, a drastic 

shift in eating patterns, refrigeration, chemical preservatives, 

and environmental changes (Sawicki et al., 2021). Increased 

harmful bacterial products, decreased helpful bacterial 

metabolites, and disturbed tissue barriers are the general 

processes for bacteria-associated (or driven) GI cancer. 
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Cancer progression is further aided by abnormal 

immunology, persistent inflammation, and 

hyperpreliferation. Microbial infections and intestinal 

inflammation can affect the integrity of the intestinal barrier, 

resulting in increased gut permeability, microbial 

translocation, and immunological activation (Keku et al., 

2015). Some bacteria, such as Fusobacterium nucleatum, 

Porphyromonas gingivalis, Helicobacter pylori, and 

Streptococcus bovis, have been linked to human cancer 

(Mallika et al., 2020). Oral squamous cell carcinoma 

(OSCC) can be caused by P. gingivalis and F. nucleatum 

(Gholizadeh et al., 2016). Colorectal cancer and pancreatic 

cancer are more common in F. nucleatum (Mitsuhashi et al., 

2015). S. bovis has been linked to colorectal and colon 

cancer (Meseeha and Attia, 2018). S. gallolyticus (SB 

biotypes II/2 and I) and S.infantarius (biotype II/1). S. 

gallolyticus has a stronger link to colorectal cancers (Kumar 

et al., 2018) than S. infantarius, which has a stronger link to 

non-colonic cancers (Kaindi et al., 2018).  Porphyromonas 

gingivalis, an oral pathogen more closely connected with 

periodontal disease was linked to digestive tract cancer in 

addition to F. nucleatum. The study was, however, too small 

to distinguish colorectal cancer from other malignancies 

(Wang et al., 2021; Abed et al, 2020).  

Human viruses, such as Epstein-Barr virus (EBV) and 

human papillomavirus (HPV) are also thought to play a role 

in different cancers (Metwally et al., 2021; Ursu et al., 

2021). Human papillomavirus (HPV) is a type of non-

enveloped DNA virus with a virion size of _55 nm that 

causes benign cancers in people who are sexually active. 

HPV infection, on the other hand, can sometimes lead to the 

development of malignant lesions (Graham, 2017). There 

are more than 80 HPV subtypes, which are divided into low-

risk and high-risk categories. Low-risk HPVs (types 6, 11, 

and 33, for example) are linked to the development of warts 

and benign lesions. High-risk HPVs (including 16, 18, and 

31) have been linked to a variety of malignancies, including 

cervical and anal carcinoma (Rantshabeng et al., 2017). The 

Epstein–Barr virus (EBV) was the first virus to cause cancer 

in humans, and it has been linked to a variety of human 

malignancies arising from epithelial cells, lymphocytes, and 

mesenchymal cells (Ko, 2015). The virus moves via the 

oropharyngeal epithelium to B cells, where it creates a 

lifetime latent infection, and infection spreads from host to 

host by salivary contact. EBV has three primary latency 

patterns, each of which helps the virus dodge the host's 

immune response while increasing B-cell survival and 

proliferation (Mesri et al., 2014). 

2. Materials and methods 

2.1 Study collection: 

The study includes 200 samples, 100 samples are patients 

with cancer, comprising 41 females and 59 males with 

various histologically proven preoperative GIT carcinomas. 

Types of cancer in patients with GIT were colon cancer, 

gastric cancer, and small intestine cancer. The age of 

patients was between 20-80 years .Two control groups of 

patients were studied. These included 50 healthy controls 

and 50 patients suffering from other GIT disease, other than 

cancer. The non-malignancy conditions were gastric ulcer, 

and ulcerative colitis. All patients with non-malignant GIT 

conditions as well as the preoperative GIT cancer patients 

were initially attending to the Gastroenterology and 

Hematology Teaching Hospital, during the period between 

September 2020 to June 2021. Negative control whom are 

selected after a careful questioning about the general health 

of each individual especially medical problems related to 

gastrointestinal diseases. 

2.2 Blood sample collection  

By using disposable syringes,  four milliliters of venous 

blood were drowning from redial vein of each participate. 

Each  blood sample was placed in EDTA tubes and do not 

allowed to clot at room temperature.  

2.3 Biopsy sample Collection  

Gastrointestinal tract diseases in patients were diagnosed 

clinically and evaluated by specialist physicians, presented 

at the Esophago Gastroduodeno Scope Unit for endoscopy 

at AL-Hussein teaching hospital (Consulting digestive tract) 

in AL-Muthana, Thi-Qar, Basra and Omara provinces. 

Every participant signed a written agreement after his/her 

understanding of the project aim and specialist physicians 

using sterile endoscopy obtained tests that would be 

performed, tissue biopsies from each person. Biopsy 

specimens were washed and placed in 1 ml of normal saline 

and /or phosphate buffer saline (PBS) and was preserved at -

20 °C for molecular analysis. 

Table (1): Primers were used in PCR of Bactria: 

 

Bacteria 
 

Type of Primer Sequence PCR 

product 

(bp) 

Reference 

Fusobacterium sp 

 

FUSO1-F GAGAGAG

CTTTGCGT 

CC 

 

610 bp 

Nagano  et 

al., 2007 

FUSO2-R TGGGCGC

TGAGGTT

C GAC 

Streptococcus 

bovis 

23S rRNA-F CCCGGCA

TGTAATG

CATGTC 

 

169 bp 

Kawata, et 

al., 2004 

23S rRNA-R TACAACC

CCGATGT

GTAAACA

CA 

 

P. gingivalis 

 

16S rRNA-F AGGCAGC

TTGCCAT

ACTGCG 

 

404 bp 

Slots et al., 

1995 

16S rRNA-R ACTGTTA

GCAACTA

CCGATGT 

 

Table (2): Primers were used in PCR of Virus: 

 

 Virus 
 

Type of 

Primer 

Sequence PCR 

product 

(bp) 

Reference 
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Human Pailoma 

Virus 

HPV18-F GACACCT

TAATGAA

AAACGAC

GA 

 

103 bp 

Osman, et al. 

2019 

HPV18-R CGTCGTT

GGAGTCG

TTCCTG 

Epstein–Barr 

virus 

EBNA1-F AAGGAGG

GTGGTTT

GGAAAG 

 

297 bp 

Aboulkassim, 

et al, 2015 

EBNA1-R AGACAAT

GGACTCC

CTTAGC 

Polyomavirus VP1  

gene-F 

GGAGGAG

TAGAAGT

TCTAGAA 

 

434 bp 

Whiley, 

Mackay and 

Sloots, 2001 

VP1  

gene-R 

TCTGGGT

ACTTTGTY

CTGTA 

VP2  

gene-F 

CACTTTTG

GGGGACC

TAGT 

131 bp 

VP2  

gene-R 

CTCTACA

GTAGCAA

GGGATGC 

 

2.4 DNA Bacterial Extraction  

Bacterial DNA was extracted from Biopsy samples 
by using PrestoTM Mini gDNA Bacteria Kit (Geneaid. 
USA) and done according to the company instruction. 

Molecular detection of Fusobacterium nucleatum by 
polymerase chain reaction.  

The gene of FUSO was  used for the  detection of 
Fusobacterium nucleatum, amplification and melting 
conditions were optimized for the PCR using specific 
primer, these conditions produce the most specific and 
sufficient PCR product, as shown in Table 3.  

 

Table (3): Optimized thermo-cycling condition for 
FUSO gene of Fusobacterium nucleatum: 

NO. Stage Tem. Time  

 

Number of 

cycle  

 

1 Initial 

denaturation  

95 °C  

 

5 min  

 

1 

2 Denaturation  95°C  45 sec  35 

3 Annealing  60 °C  45 sec  

4 Elongation  72°C  45 sec 

5 Final elongation  72°C  

 

10 min  

 

1 

 

2.5 Molecular detection of S. bovis by polymerase chain 

reaction.  

The gene of 23SrRNA was used for the detection of S. 

bovis, amplification and melting conditions were optimized 

for the PCR using specific primer, these conditions produce 

the most specific and sufficient PCR product, as shown in 

Table 4.  

 

Table (4): Optimized thermo-cycling condition for 

23SrRNA gene of S. bovis 

N

O

. 

Stage Tem. Time  

 

Number of 

cycle  

 

1 Initial 

denaturation  

95 °C  

 

5 min  

 

1 

2 Denaturation  95°C  45 sec  35 

3 Annealing  57 °C  45 sec  

4 Elongation  72°C  45 sec  

5 Final elongation  72°C  

 

10 min  

 

1 

 

2.6 Molecular detection of P. gingivalis by polymerase 

chain reaction.  

The gene of 16SrRNA was used for the detection of P. 

gingivalis, amplification and melting conditions were 

optimized for the PCR using specific primer, these 

conditions produce the most specific and sufficient PCR 

product, as shown in Table 5.  

Table (5): Optimized thermo-cycling condition for 

16SrRNA gene of P. gingivalis 

N

O. 

Stage Tem.  Time  

 

Number of 

cycle  

 

1 Initial 

denaturation  

95 °C  

 

5 min  

 

1 

2 Denaturation  95°C  45 sec  35 

3 Annealing  56.5 °C 45 sec  

4 Elongation  72°C 45 sec  

5 Final elongation  72°C  

 

10 min  

 

1 

Viral Nucleic Acid Extraction 
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Viral DNA was extracted from blood samples by using 

Viral Nucleic Acid Extraction Kit II (Geneaid. USA) and 

performed according to the company instructions. 

2.7 Molecular detection of HPV by polymerase chain 

reaction:  

The gene of HPV18 was used to detect of HPV, 

amplification and melting conditions were optimized for the 

PCR using specific primer, these conditions produce the 

most specific and sufficient PCR product, as shown in Table 

6.  

Table (6): Optimized thermo-cycling condition for 

HPV18 gene of HPV 

 
NO. Stage Tem.  Time  

 

Number of 

cycle  

 

1 Initial 

denaturation  

95 °C  

 

5 min  

 

1 

2 Denaturation  95°C  45 sec  35 

3 Annealing   58°C  45 sec  

4 Elongation  72°C  45 sec  

5 Final 

elongation  

72°C  

 

10 min  

 

1 

 
2.8 Molecular detection of Epstein–Barr virus by 

polymerase chain reaction: 

Genes of EBNA1  were used to detect Epstein–Barr virus, 

amplification and melting conditions were optimized for the 

PCR using specific primer, these conditions produce the 

most specific and sufficient PCR product, as shown in Table 

7. 

Table (7): Optimized thermo-cycling condition for EBNA1 

gene of Epstein–Barr virus 

NO. Stage Tem.  Time  

 

Number of 

cycle  

 

1 Initial 

denaturation  

95 °C 

 

5 min  

 

1 

2 Denaturation  95°C  45 sec  35 

3 Annealing  55 °C  45 sec  

4 Elongation  72°C  45 sec  

5 Final elongation  72°C  

 

10 min  

 

1 

 

 

 
2.9 Molecular detection of Polyomavirus by polymerase 

chain reaction.  

 Genes of VP1 and VP2   were used for the detection of 

Polyomavirus, amplification and melting conditions were 

optimized for the PCR using specific primer, these 

conditions produce the most specific and sufficient PCR 

product, as shown in Table 8.  

Table (8): Optimized thermo-cycling condition for VP1 

and VP2 gene of Polyomavirus. 

NO. Stage Tem. Time  

 

Number of 

cycle  

 

1 Initial 

denaturation  

95 °C  

 

5 min  

 

1 

2 Denaturation  95°C  45 sec  35 

3 Annealing  

 

VP1(52 °C)  

 

VP2(56°C) 

45 sec  

 

4 Elongation  72°C  45 sec  

5 Final elongation  72°C  

 

10 min  

 

1 

 

3. Results  

 

3.1 DNA Sequancing and Phylogentic tree analysis of 

bacteria 

The DNA sequencing analysis showed a clear genetic 

variation between bacteria associated with GIT cancer based 

on 16SrRNA gen according to phylogenetic tree analysis 

that analyzed F.nucleatum, S.bovis and P. gingivalis with 

Standard NCBI-BLAST CABKNP010000002.1 

F.nucleatum, S.bovis (AB168118.1) and P. gingivalis 

W50/1125722.3. 

 

3.2 DNA Sequancing and Phylogentic tree analysis of 

F.nucleatum   

The findings of phylogentic tree analysis of 5 F.nucleatum  

isolated based on 16SrRNA gen found F.nucleatum  isolate 

No.4 and 5 were showed genetic closed related to NCBI-

Blast F.nucleatum (CABKNP010000002.1 F.nucleatum). 

On the other hand, the other isolates were showed 

differences at total genetic variation (0.002 -0.0020%) as 

shown in Figure 1. 

 

 
 
Figure 1: Phylogeny of 5 Fusobacterium nucleatum strains 

based on 16SrRNA gen. This tree was built by Neighbor 

joining method. Branch lengths were added for each sample 

to illustrate the distance among studied isolates in 

comparison with a reference. 
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3.3 DNA Sequancing and Phylogentic tree analysis 

of S.bovis 

The findings of phylogentic tree analysis of 5 S.bovis 

isolated based on based on 16SrRNA gen found 

S.bovis isolate No.4 showed genetic closed related to 

NCBI-Blast S.bovis (AB168118.1). However, the 

other isolates  showed differences at total genetic 

variation (0.006 -0.0031%) as shown Figure 2. 

 
Figure 2: Phylogeny of 5 Streptococcus bovis strains based 

on 16SrRNA gen. This tree was built by Neighbor joining 

method. Branch lengths were added for each sample to 

illustrate the distance among studied isolates in comparison 

with a reference. 

3.4 DNA Sequancing and Phylogentic tree analysis of P. 

gingivalis 

The findings of phylogentic tree analysis of 5 P. gingivalis 

isolates based on based on 16SrRNA gen found P. 

gingivalis isolate No.4 showed genetic closed related to 

NCBI-Blast P. gingivalis (P. gingivalis W50/1125722.3). 

On the other hand, the other isolates were showed 

differences at total genetic variation (0.003 -0.0010%) as 

shown in Figure 3. 

 

 

Figure 3: Phylogeny of 5 Porphyromonas gingivalis strains 

based on 16SrRNA gen. This tree was built by Neighbor 

joining method. Branch lengths were added for each sample 

to illustrate the distance among studied isolates in 

comparison with a reference. 

 

3.5 DNA Sequancing and Phylogentic tree analysis of 

viruses 

The DNA sequencing analysis showed clear genetic 

variation and similarity between viruses associated with GIT 

cancer based on specific gene according to phylogenetic tree 

analysis that analyzed HPV-18, EBV ,BK Polyomavirus and 

JC Polyomavirus  with Standard NCBI-BLAST 

NC001357.1 Human papillomavirus 18, NC007605.1 

human gammaherpersviruses-4 , NC001538.1 BK 

Polyomavirus Complete genome  and NC001699.1 JC 

Polyomavirus complete genome. 

3.6 DNA Sequancing and Phylogentic tree analysis of 

Human papillomavirus 18 

The findings of phylogentic tree analysis of 5 HPV-18 based 

on based on specific gene found all sequences of HPV18 are 

similar, there is 100% homology which genetic closed 

related to NCBI-Blast HPV18 (NC001357.1 Human 

papillomavirus 18)  as shown in Figure 4. 
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Figure 4: Phylogeny of 5 HPV18 strains based on specific 

gene. This tree was built by Neighbor joining method. 

Branch lengths were added for each sample to illustrate the 

distance among studied isolates in comparison with 

reference. Note: all sequences of HPV18 are similar, there is 

100% homology. 

3.7 DNA Sequancing and Phylogentic tree analysis of 

Epstein-Barr virus (EBV) 

The findings of phylogentic tree analysis of 5 EBV based on 

based on specific gene found EBV strain No.3 showed 

genetic closed related to NCBI-Blast EBV (NC007605.1 

human gammaherpersviruses-4) while the other strains were 

showed differences at total genetic variation (0.003 -

0.0020%) as shown in Figure 5. 

 

Figure 5: Phylogeny of 5 Epstein-Barr virus (EBV) strains 

based on specific gene. This tree was built by Neighbor 

joining method. Branch lengths were added for each sample 

to illustrate the distance among studied isolates in 

comparison with a reference. 

3.8 DNA Sequancing and Phylogentic tree analysis of BK 

Polyomavirus  

The findings of phylogentic tree analysis of 5 BK 

Polyomavirus based on based on VP1 gene gen found BK 

Polyomavirus strain No.1 and 3 showed genetic closed 

related to NCBI-Blast BK Polyomavirus  (NC001538.1 BK 

Polyomavirus Complete genome) while the other strains 

were showed differences at total genetic variation (0.002 -

0.0010%) as shown in  Figure 6. 

 

 

 

Figure 6: Phylogeny of 5 BK Polyomavirus strains based on 

VP1 gene. This tree was built by Neighbor joining method. 

Branch lengths were added for each sample to illustrate the 

distance among studied isolates in comparison with a 

reference. 

3.9 DNA Sequancing and Phylogentic tree analysis of JC 

Polyomavirus 

The findings of phylogentic tree analysis of 5 JC 

Polyomavirus based on based on VP2 gene found all 

sequences of JC Polyomavirus are similar, there is 100% 

homology which genetic closed related to NCBI-Blast 

HPV18 (NC001699.1 JC Polyomavirus complete genome 

)as shown in Figure 7. 
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Figure 7: Phylogeny of 5 JC Polyomavirus strains based on 

VP2 gene. This tree was built by Neighbor joining method. 

Branch lengths were added for each sample to illustrate the 

distance among studied isolates in comparison with 

reference. Note: all sequences of JC Polyomavirus are 

similar, there is 100% homology. 

 

4. Discussion 

 4.1 DNA Sequancing and Phylogentic tree analysis of 

F.nucleatum   

The findings of phylogentic tree analysis of 5 F.nucleatum  

isolated based on 16SrRNA gen found F.nucleatum  isolate 

No.4 and5  showed genetic closed related to NCBI-Blast 

F.nucleatum (CABKNP010000002.1 F.nucleatum) while 

the other isolates were showed differences at total genetic 

variation of (0.002 -0.0020%) as shown in Figure 1. 

The results agreed with the findings of Richardson et al., 

2020 reported during the study of  diverse group of 

Fusobacterium, and it is postulated that F. nucleatum in the 

GI tract originate from the mouth according to 16 RNA gen 

the oral communities demonstrate the highest level of 

variation and have the richest pool of unique sequences, 

with certain nodes/strains enriched in the GI tract and others 

diminished during translocation but the bacteria in the 

gastric and colon/pouch communities showed reduced 

diversity and are more closely related, this attributed to 

selective pressure in the GI tract. 

  

 

 

 

4.2 DNA Sequancing and Phylogentic tree analysis of 

S.bovis 

The findings of phylogentic tree analysis of 5 S.bovis 

isolated based on based on 16SrRNA gen found S.bovis 

isolate No.4 showed genetic closed related to NCBI-Blast 

S.bovis (AB168118.1) while the other isolates were showed 

differences at total genetic variation (0.006 -0.0031%) as 

shown in Figure 2. 

This genetic variation was noticed by Lin et al, (2011)  

when studied the sequencing and comparative genome 

analysis of two pathogenic Streptococcus gallolyticus 

subspecies: genome plasticity, adaptation and virulence  

found S.gallolyticus atcc 43143, S. gallolyticus ucn34 and 

S. pasteurianus atcc 43144 were of the bovis group with atcc 

43143 phylogenetically more related to ucn34 (both biotype 

i) than to atcc 43144 (biotype ii) of the different subspecies. 

This variation attributed environmental and host adaptation, 

moving from a herbivore to man (Lin et al., 2011). 

 

 4.3 DNA Sequancing and Phylogentic tree analysis of P. 

gingivalis 

The findings of phylogentic tree analysis of 5 P. gingivalis 

isolates based on based on 16SrRNA gen found P. 

gingivalis isolate No.4 showed genetic closed related to 

NCBI-Blast P. gingivalis (P. gingivalis W50/1125722.3) 

while the other isolates were showed differences at total 

genetic variation (0.003 -0.0010%) as shown Figure 3. 

A study revealed that there is a genetic variation and 

similarity when studies 19 Porphyromonas gingivalis strains 

deepening on four copies of 16S rRNA gene sequences were 

identified in each of the eight complete genomes and one in 

the other 11 unfinished genomes and revealed 

Phylogenomic comparison based on shared proteins and 

whole genome nucleotide sequences consistently showed 

two groups with closely related members (Chen et al., 

2017). 

4.4 DNA Sequancing and Phylogentic tree analysis of 

Human papillomavirus 18 

The findings of phylogentic tree analysis of 5 HPV-18 based 

on based on specific gene found all sequences of HPV18 are 

similar, there is 100% homology which genetic closed 

related to NCBI-Blast HPV18 (NC001357.1 Human 

papillomavirus 18)  as shown Figure 4. 

During Investigation the identification intratypic variants of 

HPV16 and HPV18 among women with cervical lesions in 

Tunisia based on Based on E6 and L1 genes  noticed 

HPV16 E6 sequences clustered with the European German 

lineage (A2) whereas one isolate diverged differently in the 

L1 region and clustered with the African sub-lineage (B1). 

HPV 18 E6 sequences clustered with the European sub-

lineage (A1) but L1 sequences clustered as a new clade 

which diverged from A1-A5 (Jendoubi-Ferchichi et al., 

2018). 

  

 

4.5 DNA Sequancing and Phylogentic tree analysis of 

Epstein-Barr virus (EBV) 

The findings of phylogentic tree analysis of 5 EBV based on 

based on specific gene found EBV strain No.3 showed 

genetic closed related to NCBI-Blast EBV (NC007605.1 

human gammaherpersviruses-4) while the other strains were 

showed differences at total genetic variation (0.003 -

0.0020%) as shown in  Figure (5). Lengths were added for 

each sample to illustrate the distance among studied isolates 

in comparison with reference.  

Shen  et al.,(2015) noticed the variations of Epstein-Barr 

virus (EBV)-encoded small RNAs (EBERs) in  NPC 

biopsies and TW samples of healthy donors The sequence 

variations of EBER in all cases and healthy donors,also this 

genetic variation agreed with in (Kwok et al.,2012) in  

Epstein-Barr Virus isolated associated with nasopharyngeal 

carcinoma . 

However, the EBV genomes and proteins appeared to be 

highly diverse regardless of types of EBV-associated 

disease (Choi et al., 2018). 

4.6 DNA Sequancing and Phylogentic tree analysis of BK 

Polyomavirus  
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The findings of phylogentic tree analysis of 5 BK 

Polyomavirus based on based on VP1 gene gen found BK 

Polyomavirus strain No.1 and 3 showed genetic closed 

related to NCBI-Blast BK Polyomavirus  (NC001538.1 BK 

Polyomavirus Complete genome) while the other strains 

were showed differences at total genetic variation (0.002 -

0.0010%) as shown in Figure 6. 

Our findings agreed (Gorish et al., 2019), identification the 

BKV subtype that circulates among sudanese patients with 

PCa found All the BKV LTAg gene sequences derived from 

Sudanese patients were classified with Subtype-1 BKV 

strains from Iran and Japan the results recorded that some 

isolates had identical amino acids with Iranian  strains and 

Japanese strains, whereas other strains had a silent mutation. 

  

 4.7 DNA Sequancing and Phylogentic tree analysis of 

JC Polyomavirus 

The findings of phylogentic tree analysis of 5 JC 

Polyomavirus based on based on VP2 gene found all 

sequences of JC Polyomavirus are similar, there is 100% 

homology which genetic closed related to NCBI-Blast 

HPV18 (NC001699.1 JC Polyomavirus complete genome 

)as shown Figure 7. 

The similarity of Among the 10 isolated JCPyV 7B 

sequences was large which seven of them has identical 

sequences to CY AB038249 VP1. Hu and his colleagues 

(2018) investigate the epidemiology and subtype 

distribution of JCPyV in HIV-1-infected patients found 

Among the 10 isolated JCPyV 7B sequences; seven samples 

had identical sequences to CY AB038249 VP1. 

5. Conclusions: 

The results of the present study found that S. bovis spp 

gallolyticus, F. nucleatum, P. gingivalis and HPV / EBV / 

Polyoma viruses participated in causing cancer disease in 

the digestive system. The presence of the genes of these 

bacteria and virus in people who have cancer was higher 

than it is in patients with gastrointestinal system problems. 

The results support the theory and previous studies about the 

role of these bacteria in causing ulcers in the digestive tract. 

 

Reference:  

● Abed, J., Maalouf, N., Manson, A. L., Earl, A. M., 

Parhi, L., Emgård, J. E., ... & Bachrach, G. (2020). 

Colon cancer-associated Fusobacterium nucleatum 

may originate from the oral cavity and reach colon 

tumors via the circulatory system. Frontiers in cellular 

and infection microbiology, 10, 400. 

● Aboulkassim, T., Yasmeen, A., Akil, N., Batist, G., 

& Al Moustafa, A. E. (2015). Incidence of Epstein-

Barr virus in Syrian women with breast cancer: A 

tissue microarray study. Human vaccines & 

immunotherapeutics, 11(4), 951–955.  

● Al-Thawadi, H., Gupta, I., Jabeen, A. et al. (2020). 

Co-presence of human papillomaviruses and Epstein–

Barr virus is linked with advanced tumor stage: a tissue 

microarray study in head and neck cancer 

patients. Cancer Cell Int 20, 361.  

● Chen, T., Siddiqui, H., & Olsen, I. (2017). In silico 

comparison of 19 Porphyromonas gingivalis strains in 

genomics, phylogenetics, phylogenomics and 

functional genomics. Frontiers in cellular and 

infection microbiology, 7, 28.‏ 

● Choi, S. J., Jung, S. W., Huh, S., Cho, H., & Kang, 

H. (2018). Phylogenetic comparison of Epstein-Barr 

virus genomes. Journal of Microbiology, 56(8), 525-

533. 

● Ferlay J, Autier P, Boniol M, Heanue M, Colombet 

M, Boyle P. 2007. Estimates of the cancer incidence 

and mortality in Europe in 2006. Ann Oncol 18:581–

592. 

● Ferlay, J.; Shin, HR. and Bray, F. (2010). Estimates 

of worldwide burden of cancer in 2008: GLOBOCAN 

2008. International Journal of Cancer 2010; 

127(12):2893–2917. 

● Gholizadeh, H. Eslami, M. Yousefi, M. 

Asgharzadeh, M. Aghazadeh, H.S. Kafil, Role of oral 

microbiome on oral cancers, a review, Biomed. 

Pharmacother. 84 (2016) 552–558. 

● Gorish, B. M., Ournasseir, M. E., & Shammat, I. 

M. (2019). Molecular Characterization of BK 

Polyomavirus’ Large T Antigen Gene Sequences 

Detected in Prostate Cancer Tissues of Sudanese 

Patients. The Open Virology Journal, 13(1).‏ 

● Graham, S. V. (2017). The human papillomavirus 

replication cycle, and its links to cancer progression: a 

comprehensive review. Clinical science, 131(17), 

2201-2221. 

● Hu, C., Huang, Y., Su, J., Wang, M., Zhou, Q., & 

Zhu, B. (2018). Detection and analysis of variants of 

JC polyomavirus in urine samples from HIV-1-

infected patients in China’s Zhejiang Province. Journal 

of International Medical Research, 46(3), 1024-1032.‏ 

● Israa M Osman, Abdel Rahim M El Hussein, Isam 

M Elkhidir, Azza Babiker, Khalid A Enan.( 2019). 

Molecular Detection of Epstein Barr Virus, Human 

Papilloma Virus Types 16,18 in Breast Cancer Patients 

in Khartoum State Sudan. Nov Appro in Can Study. 

4(1). NACS.000576.  

● Jendoubi-Ferchichi, M., Satouri, L., Ghoul, F., 

Malek-Mellouli, M., Derbel, A. M., Makni, M. K., ... 

& Khelifa, R. (2018). Phylogeny and classification of 

human papillomavirus (HPV) 16 and HPV18 variants 

based on E6 and L1 genes in Tunisian women with 

cervical lesions. Asian Pacific journal of cancer 

prevention: APJCP, 19(12), 3361.‏ 

● Kaindi, D. W. M., Kogi-Makau, W., Lule, G. N., 

Kreikemeyer, B., Renault, P., Bonfoh, B., ... & Jans, C. 

(2018). Colorectal cancer-associated Streptococcus 

infantarius subsp. infantarius differ from a major dairy 



17 

 

lineage providing evidence for pathogenic, pathobiont 

and food-grade lineages. Scientific reports, 8(1), 1-11.‏ 

● Kawata K, Anzai T, Senna K, Kikuchi N, Ezawa 

A, Takahashi T: Simple and rapid PCR method for 

identification of streptococcal species relevant to 

animal infections based on 23S rDNA sequence. 

FEMS Microbiol Lett. 2004, 237: 57-64 

● Khalil, K. H., Al-Hassawi, B. A., & Abdo, J. M. 

(2018). Histopathologicalevaluation Of Colorectal 

Carcinoma. Duhok Medical Journal, 12(2), 45-67.‏ 

● Kumar, R., Herold, J. L., Taylor, J., Xu, J., & Xu, 

Y. (2018). Variations among Streptococcus 

gallolyticus subsp. gallolyticus strains in connection 

with colorectal cancer. Scientific reports, 8(1), 1-10.‏ 

● Kwok, H., Tong, A. H., Lin, C. H., Lok, S., Farrell, 

P. J., Kwong, D. L., & Chiang, A. K. (2012). Genomic 

sequencing and comparative analysis of Epstein-Barr 

virus genome isolated from primary nasopharyngeal 

carcinoma biopsy. PloS one, 7(5), e36939.‏ 

● Liardo, R. L. E., Borzì, A. M., Spatola, C., 

Martino, B., Privitera, G., Basile, F., ... & Vacante, M. 

(2021). Effects of infections on the pathogenesis of 

cancer. The Indian journal of medical 

research, 153(4), 431.‏ 

● Lin, I. H., Liu, T. T., Teng, Y. T., Wu, H. L., Liu, 

Y. M., Wu, K. M., ... & Hsu, M. T. (2011). Sequencing 

and comparative genome analysis of two pathogenic 

Streptococcus gallolyticus subspecies: genome 

plasticity, adaptation and virulence. PLoS one, 6(5), 

e20519.‏ 

● Mallika, L., Augustine, D., Rao, R. S., Patil, S., 

Alamir, A. W. H., Awan, K. H., ... & Prasad, K. 

(2020). Does microbiome shift play a role in 

carcinogenesis? A systematic.‏ 

● Meseeha, M., & Attia, M. (2018). Streptococcus 

bovis Bactremia and Colon Cancer: A Well 

Established but Frequently Forgotten Association: 

1456. Official journal of the American College of 

Gastroenterology| ACG, 113, S835-S836.‏ 

● Mesri, M.A. Feitelson, Munger K: Human viral 

oncogenesis: a cancer hallmarks analysis, Cell Host 

Microbe 15 (3) (2014) 266–282. 

● Metwally, S. A., Abo-Shadi, M. A., Fattah, N. F. 

A., Barakat, A. B., Rabee, O. A., Osman, A. M., ... & 

Loutfy, S. A. (2021). Presence of HPV, EBV and 

HMTV Viruses Among Egyptian Breast Cancer 

Women: Molecular Detection and Clinical 

Relevance. Infection and Drug Resistance, 14, 2327.‏ 

● Mitsuhashi, K., Nosho, K., Sukawa, Y., 

Matsunaga, Y., Ito, M., Kurihara, H., ... & Shinomura, 

Y. (2015). Association of Fusobacterium species in 

pancreatic cancer tissues with molecular features and 

prognosis. Oncotarget, 6(9), 7209.‏ 

● Monson, J.R.; Weiser, M.R.; Buie, W.D.; Chang, 

G.J.; Rafferty, J.F.; Buie, W.D. and Rafferty, J. (2013). 

Standards practice task force of the American society 

of colon and rectal surgeons. Practice parameters for 

the management of rectal cancer. Dis Colon Rectum, 

56: 535-550. 

● Nguyen, H. T., & Duong, H. Q. (2018). The 

molecular characteristics of colorectal cancer: 

Implications for diagnosis and therapy. Oncology 

letters, 16(1), 9-18.‏ 

● Rantshabeng, P. S., Moyo, S., Moraka, N. O., 

Ndlovu, A., MacLeod, I. J., Gaseitsiwe, S., & 

Kasvosve, I. (2017). Prevalence of oncogenic human 

papillomavirus genotypes in patients diagnosed with 

anogenital malignancies in Botswana. BMC infectious 

diseases, 17(1), 1-8.‏ ‏ 

● Rawla, P., & Barsouk, A. (2019). Epidemiology of 

gastric cancer: global trends, risk factors and 

prevention. Przeglad gastroenterologiczny, 14(1), 26.‏ 

● Richardson, M., Ren, J., Rubinstein, M. R., Taylor, 

J. A., Friedman, R. A., Shen, B., & Han, Y. W. (2020). 

Analysis of 16S rRNA genes reveals reduced 

Fusobacterial community diversity when translocating 

from saliva to GI sites. Gut microbes, 12(1), 1814120.‏ 

● Sawicki, T., Ruszkowska, M., Danielewicz, A., 

Niedźwiedzka, E., Arłukowicz, T., & Przybyłowicz, K. 

E. (2021). A Review of Colorectal Cancer in Terms of 

Epidemiology, Risk Factors, Development, Symptoms 

and Diagnosis. Cancers, 13(9), 2025.‏ 

● Shen, Z. C., Luo, B., Chen, J. N., Chao, Y., Shao, 

C. K., Liu, Q. Q., & Wang, Y. (2015). High prevalence 

of the EBER variant EB-8m in endemic 

nasopharyngeal carcinomas. PloS one, 10(3), 

e0121420.‏ 

● Sitarz, R., Skierucha, M., Mielko, J., Offerhaus, G., 

Maciejewski, R., & Polkowski, W. P. (2018). Gastric 

cancer: epidemiology, prevention, classification, and 

treatment. Cancer management and research, 10, 239–

248.  

● Slots J, Ashimoto A, Flynn M J, Li G, Chen C. 

(1995). Detection of putative periodontal pathogens in 

subgingival specimens by 16S ribosomal DNA 

amplification with the polymerase chain reaction. Clin 

Infect Dis.; 20:S304–S307. 

● T.O. Keku, S. Dulal, A. Deveaux, B. Jovov, X. Ha

nThe gastrointestinal microbiota and colorectal 

cancerAm J Physiol Gastrointest Liver 

Physiol, 308 (2015), pp. G351-G363 

● Thélin, C., & Sikka, S. (2015). Epidemiology of 

colorectal cancer—Incidence, lifetime risk factors 

statistics and temporal trends. Screening for colorectal 

Cancer with colonoscopy. London: IntechOpen 

Limited, 61-77.‏ 



18 

 

● Ursu, R. G., Luchian, I., Ghetu, N., Costan, V. V., 

Stamatin, O., Palade, O. D., ... & Porumb-Andrese, E. 

(2021). Emerging Oncogenic Viruses in Head and 

Neck Cancers from Romanian Patients. Applied 

Sciences, 11(19), 9356.‏ 

● Wang, X., Jia, Y., Wen, L., Mu, W., Wu, X., Liu, 

T., ... & Wang, Z. (2021). Porphyromonas gingivalis 

promotes colorectal carcinoma by activating the 

hematopoietic NLRP3 inflammasome. Cancer 

Research, 81(10), 2745-2759. 

● Whiley DM, Mackay IM, Sloots TP. Detection and 

differentiation of human polyomaviruses JC and BK 

by LightCycler PCR. J Clin Microbiol. 2001 

Dec;39(12):4357-61. doi: 10.1128/JCM.39.12.4357-

4361.2001. PMID: 11724845; PMCID: PMC88549. 

● Y. Nagano, M. Watabe, K.G. Porter, W.A. Coulter, 

B.C. Millar, J.S. Elborn, C.E. Goldsmith, P.J. Rooney, 

A. Loughrey & J.E. Moore (2007) Development of a 

genus-specific PCR assay for the molecular detection, 

confirmation and identification 

of Fusobacterium spp, British Journal of Biomedical 

Science, 64:2, 74-77. 

●  Y.H. Ko, EBV and human cancer, Exp. Mol. Med. 

47 (2015) e130. 


