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ABSTRACT 

Background: Hepatocellular carcinoma (HCC) is a common trouble all over the world, with highest 

mortality rate in both males and females. Hepatocarcinogenesis caused by Hepatitis C virus (HCV) results 

from alterations that may be caused from viral causes or immune mediated as a consequence of chronic 

inflammation. MicroRNAs (miRNAs) are collections of noncoding RNA contain around 18–25 nucleotides 

long to influence post-translational gene expression, have been revealed to become involved in HCC 

outcome. 

Objective: To determine the association of pri-miR-34b/c rs4938723 (T>C) and miR-146a rs2910164 (C>G) 

polymorphisms of the Egyptian patients with the risk of the development of HCC which might serve as 

biomarkers for early diagnosis/prognosis of HCC. 

Patients and Methods: Thirty five HCC patients, thirty five HCV infected patients, and thirty age and 

gender matched healthy controls included in this work. Pri-miR-34b/c rs4938723 (T>C) and miR-146a 

rs2910164 (C>G) polymorphisms were assayed with real time-PCR genotyping assays. This study was 

carried out over a period from January 2019 and April 2020, at Theodor Bilharz research institute (TBRI). 

Results: A significant increase in miR-34b/c TT genotype within HCC group and HCV group in comparison 

to control group was observed (p value = 0.01 and 0.001 respectively). In addition, there was a significant 

increase in pri-miR-34b/c T alleles in HCC group (p value = 0.03) and HCV group (p value = 0.01) 

compared to control group. 

Conclusion: Pri-miR-34b/c TT genotype might serve as a risk factor for HCC development in HCV infected 

Egyptian population. 

Keywords: Hepatocellular carcinoma; MicroRNA; pri-miR-34b/c; miR-146a. 

 

INTRODUCTION 

         Despite substantial advances in HCC 

care over the last few decades, patient 

survival rates remain poor. As a result, it 

is critical to investigate new therapies and 

look for more precise biomarkers for early 

finding, care and prognosis in HCC (Xu et 

al., 2018). 

     Hepatitis C infection (HCV) infection 

is considered a critical danger factor for 
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liver cirrhosis and cancer (Dash et al., 

2020). 

     MicroRNAs (miRNAs) are 

fundamental regulators of liver 

homeostasis, and their dysregulation has 

been connected to liver disease, including 

HCC (Bandiera et al., 2016). 

     The miR-34a and miR-34b/c loci are 

directly controlled by P53, which induces 

apoptosis, cell cycle arrest, and 

senescence (Navarro and Lieberman, 

2015). 

     The rs4938723 C/T polymorphism 

within the promoter area of pri-miR-34b/c 

was considered to affect GATA-X binding 

to its target genes, influencing tumor 

differentiation and tumorigenesis target 

gene expression levels (Gao et al., 2013). 

     Several studies linked miR-146a 

expression to nuclear factor kappa B (NF-

κB) signaling within the innate immune 

system. It is quickly induced when human 

monocytes are activated (Lee et al., 2016). 

It was reported that miR-146a can 

function as tumor suppressor (TS) in the 

context of the immune system (Boldin et 

al., 2011). 

     Dysregulation of miR146a advances 

liver inflammation and illness 

development in hepatitis B infection 

(HBV) or hepatitis C infection (HCV) 

diseases, rather than miR146a's ordinary 

role of suppressing malignancy 

development and repressing irritation 

(Cornett & Lutz, 2014; Iacona et al., 2018 

and Peta et al., 2018). 

     Single nucleotide polymorphism (SNP) 

(rs2910164; G/C) was found on the 

passenger strand of pre-miR-146a (Shao 

et al., 2014). The rarer C allele inhibits 

nuclear pri-miR-146a processing, 

lowering levels of pre-miR-146a and 

mature miR-146a and allowing expression 

of target genes such as tumour necrosis 

factor receptor associated factor 6 

(TRAF6) and interleukin 1 receptor 

associated kinase 1 (IRAK1)  to be 

unblocked (Zhang et al., 2018). The SNP 

might decrease the stability of the pri-

miR, the effectiveness of processing of 

pri-miR into pre-miR or the effectiveness 

of processing the pre-miR into the mature 

microRNA. 

     The present work aimed to determine 

the association of pri-miR-34b/c 

rs4938723 (T>C) and miR-146a 

rs2910164 (C>G) polymorphisms of the 

Egyptian patients with the risk of the 

development of HCC which might serve 

as biomarkers for early 

diagnosis/prognosis of HCC. 

PATIENTS AND METHODS 

     Our study was done at the Tropical 

Department, Theodor Bilharz Research 

institute (TBRI), and the procedures used 

in this study were approved by TBRI 

ethical committee according to Helsinki 

Declaration,  with a written consent from 

each subject over a period from January 

2019 and April 2020, where 100 subjects 

were enrolled and separated into 3 groups: 

Group A included thirty five HCC patients 

(27 males (77.1%) and 7 females (22.9%), 

with the age ranged from 48 years to 60 

years (mean ± SD = 46.8 ± 15.9), group B 

contained thirty five patients with active 

HCV infection without treatment (16 

males -45.7%  and 19 females -54.3%), 

with the age ranged from 34 years to 67 

years and group C contained thirty 

subjects with age and sex matched served 

as a control group (24 males- 80% and 6 
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females -20%), with age ranged from 32 

years to 57. 

HBV comorbidity, schistosomiasis, 

alcohol consumption or antiviral therapy 

were excluded. 

Genomic DNA extraction: The QIA amp 

DNA Mini Kit was used to collect 

genomic DNA (Qiagen; catalogue No.: 

51104). DNA was extracted from entire 

blood samples using the enzyme 

proteinase K. 

Amplification of the extracted DNA and 

detection of polymorphism: An Allelic 

Discrimination (AD) measure recognizes 

variations of a single nucleic acid sequence in 

a multiplexed (more than one primer/probe 

pair per response) end-point (information was 

acquired toward the finish of the PCR cycle) 

test. Since every response contained two 

primer/probe sets, genotyping of the two 

potential variants at the single-nucleotide 

polymorphism (SNP) site in target template 

sequence is conceivable. 

     In allelic discrimination assays, each allele 

has its own fluorescent dye-labeled probe in 

the PCR assay. To distinguish the 

amplification of each allele, the probes 

contained special fluorescent reporter dyes 

(FAM and VIC®). Each probe anneals to 

matching sequences between the forward and 

reverse primer areas during PCR. Only probes 

that hybridized to the allele were cleaved with 

AmpliTaq Gold® DNA polymerase. Cleavage 

distinguished the reporter dye from the 

quencher dye, allowing the reporter dye to 

fluoresce more. As a result, the PCR 

amplification produced fluorescence signal(s). 

This PCR reaction was done in a thermal 

cycler using ABI 7500. 

Statistical analysis: 

     Microsoft Excel 2010 and the statistical 

Package for the social sciences (SPSS version 

26.0) for Windows were used to analyse the 

results (SPSS IBM., Chicago, IL). Qualitative 

data were presented as frequency and 

percentage and were compared by Chi2 or 

Fisher's exact test. P value of less than 0.05 

was deemed statistically Significant. Odd-

Ratio and logistic regression analysis were 

used. 

RESULTS 

 

Sex and Age distribution of the studied 

groups: There was a statistically 

significant difference regarding gender 

distribution (P value = 0.01) in HCV 

group compared to control and also, 

between HCV group and HCC group (P 

value = 0.01) (Table 1). 

 

Table (1): Descriptive data 

Groups 

 

 

Descriptive parameters 

Control HCV HCC 

P. Value 

Control 

& HCV 

Control 

& HCC 

HCV &  

HCC 

Age 
Min-Max 32.0 - 57.0 34.0 - 67.0 48.0 - 60.0 

0.5 0.9 0.7 
Mean ± SD 46.07 ± 13.3 44.3 ± 13.9 46.8±15.9 

Sex 
Male 24(80.0%) 16(45.7%) 27(70.0%) 

0.01 0.5 0.01 
Female 6(20.0%) 19(54.3%) 7(30.0%) 
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MiR-146a rs2910164 genotypes and 

alleles distribution among study 

subjects: By using X2 test we detected 

that there is no significant difference on 

comparing all genotypes through all 

studied groups regarding miR-146a 

(Table 2). 

Pri-miR-34b/c rs4938723 genotypes and 

alleles distribution among study 

subjects: There was a significant decrease 

on comparing HCV and HCC groups with 

control group regarding pri-miR-34b/c 

rs4938723 CT genotype (p = 0.01). We 

also detected that there was a significant 

increase on comparing HCC group and 

HCV group with control group regarding 

pri-miR-34b/c rs4938723 TT genotype (p 

value = 0.01) and (p value = 0.001) 

respectively (Table 2). 

 

Table (2): Genotypes frequency of the studied markers among studied groups 

Groups 

 

Parameters 

Control 

N=30 

HCV 

N=35 

HCC 

N=35 

P. value 

HCV Vs 

Control 

HCC Vs 

Control 

HCC Vs 

HCV 

miR-146a (64) 

CC 6(20.0%) 7(20.0%) 10(28.6%) 0.84 0.08 0.06 

CG 14(46.7%) 16(45.7%) 10(28.6%) 0.81 0.132 0.134 

GG 10(33.3%) 12(34.3%) 15(42.9%) 0.93 0.09 0.457 

C Allele 26(0.433) 30(0.429) 30(0.429) 
0.9 0.9 N.A 

G Allele 34(0.567) 40(0.571) 40(0.571) 

miR-34b/c (23) 

CC 0(0.0%) 1(2.9%) 0(0.0%) 0.08 N.A 0.08 

CT 24(80.0%) 18(51.4%) 18(51.4%) 0.02 0.02 N.A 

TT 6(20.0%) 16(45.7%) 17(48.6%) 0.03 0.001 0.808 

C Allele 24(0.400) 20(0.286) 18(0.257) 
0.17 0.083 0.704 

T Allele 36(0.600) 50(0.714) 52(0.743) 

 

     Risk association of the studied markers 

among HCV patients Vs Control group: 

There was no risk association in all 

comparing genotypes among HCV 

patients and Control group regarding miR-

146a and pri-miR-34b/c (Table 3). 

 

Table (3): Risk association of the studied markers among HCV patients Vs Control 

group 

Groups 

Parameters 

Control 

N=30 

HCV 

N=35 
aP. value OR 95% C.I bP. value 

miR-146a 

(64) 

CC 6(20.0%) 7(20.0%) 0.84 1(reference) 

CG 14(46.7%) 16(45.7%) 0.81 0.933 0.247 - 3.524 0.9 

GG 10(33.3%) 12(34.3%) 0.93 0.972 0.246 - 3.849 0.9 

C Allele 26(0.433) 30(0.429) 
0.9 

1(reference) 

G Allele 34(0.567) 40(0.571) 1.009 0.493 - 2.062 0.9 

miR-34b/c 

(23) 

CC 0(0.0%) 1(2.9%) 0.08 1(reference) 

CT 24(80.0%) 18(51.4%) 0.02 0.810 0.047 - 13.920 0.8 

TT 6(20.0%) 16(45.7%) 0.03 2.667 0.143 - 49.756 0.5 

C Allele 24(0.400) 20(0.286) 
0.17 

1(reference) 

T Allele 36(0.600) 50(0.714) 1.669 0.785 - 3.546 0.2 
OR: Odds Ratio; CI: Confidence Interval. 

aP. Value was depending on the X2 test, while bP. Value is depending on Logistic Regression analysis.  
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Risk association of the studied markers 

among HCC patients Vs Control group: 
There was no risk association in all 

comparing genotypes among HCC 

patients and Control group regarding miR-

146a but TT genotype was associated with 

a 3.667-fold increased risk of HCC when 

compared with the CT genotype with 

corresponding adjusted OR (95% CI) was 

3.667 (1.190 - 11.300) regarding pri-miR-

34b/c (Table 4). 

 

Table (4): Risk association of the studied markers among HCC patients Vs Control 

group 

Groups 

Parameters 

Control 

N=30 

HCC 

N=35 
aP. value OR 95% C.I bP. value 

miR-146a 

CC 6(20.0%) 10(28.6%) 0.08 1(reference) 

CG 14(46.7%) 10(28.6%) 0.132 0.450 0.119 - 1.703 0.2 

GG 10(33.3%) 15(42.9%) 0.09 0.900 0.248 - 3.270 0.8 

C Allele 26(0.433) 30(0.429) 
0.9 

1(reference) 

G Allele 34(0.567) 0(0.0%) 1.009 0.493 - 2.062 0.9 

miR-34b/c 

CC 0(0.0%) 0(0.0%) _ _ 

CT 24(80.0%) 18(51.4%) 0.02 1(reference) 

TT 6(20.0%) 17(48.6%) 0.001 3.667 1.190 - 11.300 0.02 

C Allele 24(0.400) 18(0.257) 
0.083 

1(reference) 

T Allele 36(0.600) 52(0.743) 1.941 0.901 - 4.182 0.09 
OR: Odds Ratio; CI: Confidence Interval. 

aP. Value was depending on the X2 test, while bP. Value is depending on Logistic Regression analysis. 

 

Risk association of the studied markers 

among HCC Vs HCV patients: There 

was no risk association in all comparing 

genotypes among HCC patients and HCV 

patients regarding miR-146a and Pri-miR-

34b/c (Table 5). 

 

Table (5): Risk association of the studied markers among HCC Vs HCV patients 

 
HCV 

N=35 

HCC 

N=35 
aP. value OR 95% C.I bP. value 

miR-146a 

GG 12(34.3%) 15(42.9%) 0.457 1(reference) 

CG 16(45.7%) 10(28.6%) 0.134 1.111 0.306 -  4.037 0.2 

CC 7(20.0%) 10(28.6%) 0.06 0.5 0.154 - 1.624 0.8 

C Allele 30(0.429) 30(0.429) 
_ 

1(reference) 

G Allele 40(0.571) 40(0.571) 1.009 0.493 - 2.062 0.9 

miR-34b/c 

CC 1(2.9%) 0(0.0%) 0.08 1(reference) 

CT 18(51.4%) 18(51.4%) _ 1.2 1.1 - 1.3 0.9 

TT 16(45.7%) 17(48.6%) 0.808 0.941 0.361- 2.453 0.9 

C Allele 20(0.286) 18(0.257) 
0.704 

1(reference) 

T Allele 50(0.714) 52(0.743) 1.163 0.542 - 2.494 0.7 
OR: Odds Ratio; CI: Confidence Interval. 

aP. Value was depending on the X2 test, while bP. Value is depending on Logistic Regression analysis. 
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DISCUSSION 

     HCC is a worldwide issue; it is the 

sixth and fourth most common cancers, 

respectively, in the world and Egypt 

(Rashed et al., 2020). Early detection of 

HCC improves prognosis because it 

appears to develop slowly and remain 

confined to the liver (Abdel-Hafiz et al., 

2018). 

     Many tumors are associated with 

chronic infectious diseases, according to 

epidemiological reports. Persistent 

inflammation has been connected to an 

expanded danger of malignancy and 

quicker movement of the illness (Herbest 

and Reddy, 2012). 

     HCV infection is linked to advanced 

cirrhosis and hepatic fibrosis, as well as a 

higher risk of HCC (Axley et al., 2018). 

     MiRNAs perform significant functions 

in the regulation of mammalian gene 

expression via post-transcriptional 

repression by directly binding to the 3′ 

untranslated region (UTR) of messenger 

RNAs (mRNAs), resulting in down 

regulation of their expression (O’Brien et 

al., 2018). 

     In agreement of our results, Xiong et 

al. (2017) did not find any association 

between miR-146a rs2910164 (G>C) 

polymorphism and susceptibility to 

digestive system cancers. Also, 

Farokhizadeh et al. (2019) found that the 

frequencies of miR-146a G>C 

polymorphisms did not change among 

HCC subjects and controls. 

     A previous study by Tian et al. (2017) 

suggested that the G allele of rs2910164 

increases the risk of hepatitis virus-related 

HCC, specifically for HBV-related HCC 

and new evidences suggested that miR-

146a be able to encourage apoptosis by 

inhibiting the NF- κB pathway and 

jamming its effect on cell expansion, 

angiogenesis and cancer cell survival. 

Loss of function of miR-146a could 

promote cancer cell resettlement and 

invasion. Furthermore, the rs2910164 

polymorphism has been linked to a 

decline in the development of mature 

miR-146a and resulting in a decline in the 

repression of its target genes including 

vascular endothelial growth factor, NF-

κB, p65, and HAb18G, which are 

probably involved in 

hepatocarcinogenesis (Zhang et al., 2015). 

     Regarding pri-miR-34b/c TT genotype 

and T alleles, a significant increase in 

HCV and HCC groups compared to 

control was observed, and by using 

logistic regression analysis we observed 

that the TT genotype of pri-miR-34b/c 

rs4938723 had a higher risk of HCC as 

compared with other alleles in Egyptian 

population. 

     Our results agreed with Zhang et al. 

(2014) who found that in the recessive 

model, CC genotype of pri-miR-34b/c 

rs4938723 was associated with a 

significant decreased risk of esophageal 

squamous cell carcinoma compared with 

TT allele. The probable cause for diverse 

outcomes might be that the similar 

variation in miRNA acting diverse roles in 

special types of cancers. 

     Furthermore, Li et al. (2019) came in 

agreement with ours as they found that 

miR-34b/c rs4938723 were associated 

with decreased neuroblastoma 

susceptibility. 

     In contrast, Chen et al. (2016) stated 

that the TC and CC genotypes of pri-miR-

34b/c rs4938723 were correlated with a 
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higher risk of HCC compared to the TT 

genotype. 

     The explanation for the contradictory 

results may be due to that the roles of the 

miR-34b/c rs4938723 in cancer 

susceptibility is tissue dependent as the 

rs4938723 polymorphism was revealed to 

notably raise the risk of HCC. Many 

possibilities can assist to clarify such 

contradictory circumstances. This T to C 

change polymorphism is located in the 

promoter site of pri-miR-34b/c, within a 

classic CpG island particularly. According 

to bioinformatics analysis, this SNP may 

affect predicted GATA-X transcription 

factors binding to the promoter of pri-

miR-34b/c gene so as to alter its 

expression levels. Given transcription 

factors control gene expression in a tissue 

specific way, this SNP may affect 

different transcription factors binding to 

the promoter, thereby either up regulating 

or down regulating transcription in 

different tissues (Hashemi et al., 2018 and 

Xu et al., 2018). 

CONCLUSION 

    Pri-miR-34b/crs4938723 TT genotype 

might serve as a risk factor for HCC 

development in Egyptian population 

which could be used as non-invasive 

diagnostic parameter. 

RECOMMENDATIONS 

     Larger sample sizes with diverse 

ethnicities are required to validate our 

findings and studying other factors may 

affect the result. 
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لجين الحمض الريبوزى متناهى  ةدور تعدد الأشكال الجيني

أ فى نشوء الإصابة بسرطان  631ب/س وجين  43الصغر 

الكبد الخلوي في المرضي المصريين المصابين بإلتهاب الكبد 
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المشررررركشا الشررررراععة  رررررول العرررررال  و لررررر   سررررررطان الكبرررررد الخلررررروي يعتبرررررر مرررررن خلفيةةةةةة البحةةةةة  

معررررردل وفرررررا  مرتفررررري فررررري الجنسرررررينم وينرررررتو السررررررطان الكبررررردي المسرررررب  برررررالفيروس الكبررررردي 

الوبرررررراعي ج  بسررررررب  اسررررررباب فيروسررررررية او منانيررررررة  نتيجررررررة ل لتهرررررراب المرررررر من موالأ مررررررا  

الريبوزيررررررة المتناهيررررررة الصررررررغر نبررررررار  نررررررن  مررررررض نررررررووي ريبرررررروزى  يررررررر مشررررررفر مكررررررون 

و ليوتيررررررداا و الترررررري ترررررر لر التعبيررررررر الجينرررررري لمررررررا بعررررررد الترجمررررررة  و الترررررري ني 52 -81مررررررن 

 .اصبحت لها دورا واضحا في تطور الإصابة بسرطان الكبد الخلوي

ا تشرررررالا العشنرررررة برررررين دور تعررررردد الأشررررركال الجينيررررر  لجرررررين الحمرررررض  الهةةةةةدا مةةةةة  البحةةةةة  

أ فرررررررررري المرضرررررررررري المصررررررررررريين 831ب/س وجررررررررررين  43زى متنرررررررررراهى الصررررررررررغر الريبررررررررررو

 .ن بالتهاب الكبد الفيروسي ج مي خطر الإصابة بسرطان الكبد الخلويالمصابي

شرررررخ  بعرررررد  822نلرررررى  5252أجرررررري هررررريا البحررررر  فررررري نرررررا   المرضةةةةةي و لةةةةةر  البحةةةةة  

شخصررررررا يعررررررانون مررررررن  لتهرررررراب   42أخرررررري الموافسررررررة المسررررررتنير  مررررررنه م و نررررررد شررررررم  البحرررررر  

 42نلررررري نرررررشو   خ  يعرررررانون مرررررن سررررررطان الكبرررررد الخلرررررويشررررر 42الكبرررررد الوبررررراعي سررررري  

ا برررررين ينررررراير شرررررخ  أصرررررحاء  مجمونرررررة ضرررررابطة م و تررررر   جرررررراء الدراسرررررة فررررري الفترررررر  مررررر

  و ترررررررر  نيرررررررراس تعرررررررردد الأشرررررررركال الجينيررررررررة لجررررررررين الحمررررررررض 5252 ترررررررري ابريرررررررر   5282

أ بطريسررررررررررة تفانرررررررررر  البرررررررررروليميراز 831ب/س وجررررررررررين 43زى متنرررررررررراهى الصررررررررررغر الريبررررررررررو

 .المتسلس  اللحظي
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  صررررررراعية برررررررين مجمونرررررررة مرضررررررري لرررررررو إ وجرررررررود  خرررررررتشلا  و نيمرررررررة  نتةةةةةةةاث: البحةةةةةةة  

السررررررررطان الكبررررررردي الخلررررررروي و مجمونرررررررة مرضررررررري  لتهررررررراب المبررررررردي الفيروسررررررري ج فيمرررررررا 

أ و  رررررريل  831الحمررررررض الريبرررررروزى متنرررررراهى الصررررررغر لجررررررين  CC يخرررررر  الطررررررراز الجينرررررري

مونررررررة مرضرررررري السرررررررطان وجررررررود  خررررررتشلا  و نيمررررررة   صرررررراعية ننررررررد المسارنررررررة بررررررين مج

  و برررررررررين اب الكبررررررررردي الفيروسررررررررري جمرضررررررررري الإلتهررررررررر  و مجمونرررررررررة الكبررررررررردي الخلررررررررروي

الحمرررررررض الريبررررررروزى  للجرررررررين TT المجمونرررررررة اليرررررررابطة فيمرررررررا يخررررررر  الطرررررررراز الجينررررررري

إ  وجررررررررود  خررررررررتشلا  و نيمررررررررة ب/سم نررررررررشو  نلرررررررري  لرررررررر  لررررررررو 43متنرررررررراهى الصررررررررغر 

ننررررررد المسارنررررررة بررررررين مجمونررررررة مرضرررررري السرررررررطان الكبرررررردي الخلرررررروي و مجمونررررررة    صرررررراعية

 ن المجمونرررررة اليرررررابطة فيمرررررا يخررررر  الأليررررر مرضررررري الإلتهررررراب الكبررررردي الفيروسررررري ج و بررررري

T مب/س43الحمض الريبوزى متناهى الصغر  للجين 

الحمرررررررررض الريبررررررررروزى متنررررررررراهى الصرررررررررغر  للجرررررررررين TT الطرررررررررراز الجينررررررررري الإسةةةةةةةةةتنتا  

ب/س يمكررررررن أن يمررررررر  م شرررررررا مبكرررررررا لأ تمررررررال التحررررررول السرررررررطاني و التونرررررري المبكررررررر 43

 .لسير المر 

الحمررررررررض الريبرررررررروزى متنرررررررراهى الصررررررررغر  ي  سرررررررررطان الكبررررررررد الخلررررررررو الكلمةةةةةةةةا: الدالةةةةةةةةة 

 مأ831ب/س  جين 43


