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Hepatocellular Carcinoma (HCC) Disease is the most popular and 
widespread kind of the liver cancer, It constitutes about 90% of 
occurrences; This disease has become a source of fear and an increasing 
danger to public health, as it ranks as the 4 largest cause of death 
worldwide at the moment. Evaluation of possibility of using miRNA122 
and miRNA494 as predictive factors for the incidence of HCC disease in 
infected patients at the Oncology Center at the diwaniya Teaching Hospital 
and the Middle Euphrates Oncology Center in Najaf. Our present 
investigation was established in the Middle Euphrates Oncology Hospital 
and the Al-diwaniayh Oncology Center in Najaf. Sample collection took 
place between January and November of 2023. 44 individuals were 
selected as the patient group, and 44 uninfected people were chosen as the 
control group. The mean age of patients diagnosed with HCC was 65.13 ± 
6.74 years, whereas in the control group was 60.70 ± 10.48 years. Based 
on these data, it was determined there is no difference in morale 
statistically in morality in both groups (P = 0.103). The study found that 
patients who suffer from HCC substantially reduced levels of miRNA-122 
gene expression compared to control (0.102 ± 0.024 vs 1.16 ± 0.217, 
respectively, However, miRNA-494 gene expression was considerably 
greater in HCC patients compared to healthy controls (20.24 ± 2.56 vs 1.26 
± 0.88, respectively, P< 0.001). By using the ROC analysis , Our findings 
illustrate that both  biomarkers that  used in our current study it has a 
predictive value for the incidence of HCC and therefore it can be used as a 
liquid biopsy markers for the Diagnostic  patients with for the detection or 
early diagnosis of the HCC .    

 

INTRODUCTION   

The liver is an organ possessing many unusual features, anatomical and functional, It is a large, solid, 
heavy glandular organ, located in the abdominal region of the human body (1). A prevalent disease 
of the digestive tract, liver cancer is caused by the growth and dissemination of abnormal cells inside 
the liver (2) (3). Liver cancer classified in the second place of cancer-related death and is the 5 most 
dangerous cancer in Asia (4). With a length of roughly 21–30 nucleotides, miRNAs are small, solitary, 
internal, non-coding microRNAs that have the power to control the expression of particular genes, or 
so-called target genes (5). It has been shown that the human genome encodes about 2600 species of 
miRNAs (6). 

http://www.pjlss.edu.pk/
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Around )70%( of the total miRNAs in liver tissue are hepato-specific miRNAs called miR-122, which 
has modulatory effects on liver disorders. (7),)8),(9) . Many studies revealed that miR-122 have 
tumor suppressor activity causing cancer cells to undergo apoptosis by stopping their cell cycle 
(10).(11),(12). It is interesting to use miR-122 as a marker for diagnosis as they are more stable and 
accurately measurable in various specimens by RT- PCR. Its assessment non-invasively makes it an 
interesting marker for variation in HCV replication and a potential biomarkers for cancer screening 
(13),(14) . A miRNA called miRNA 494 is found on chromosome 14q32.31 and is involved in 
carcinogenesis at different stages(15). (16) revealed that a subset of HCCs with stem cell 
characteristics had higher levels of miR-494, and they demonstrated how this increased expression 
affected sorafenib resistance through the energization the mTOR pathway. Through G6pc targeting 
also HIF-1A pathway activation, the miR-494 encourage the metabolic shift of HCC cells to the 
glycolytic phenotype. miR-494 / G6pc axis played an active role in the metabolic pliability For the 
cells of cancer, resulting in the cumulation of glycogen and lipid drops that favored cell survival under 
challenging environmental conditions (17). So, the development of novel serum indicators to aid in 
the early detection of HCC is the aim of this work. 

METHODOLOGY 

Collection of blood sample 

With a 5 milliliter syringe. Five milliliters of blood were drawn from the control and patient groups. 
A volume of about 4 milliliters of blood was moved to anticoagulant-free tubes (Gel tubes), where it 
clotted for 2 min at 37°. The serum was separated by centrifugation for ten minutes at 3000 rpm. 
Using eppendorf tubes, the separated serum was distributed into portions and stored at  (-80˚C ) for 
qPCR . 

The serum total RNA extraction & qRT-PCR 

As instructions by the manufacturer, the total RNA was isolated from the serum samples using a 
TRIzol® reagent kit. The Real-Time PCR technique was utilized to perform the RT-qPCR expression 
analysis and quantification of miRNA 122, miRNA 494, and the housekeeping gene (GAPDH) in 
patient and normal serum samples. The procedure followed the guidelines provided by (18). 

Primers  

The qPCR Primers for miRNA l22 (MIMAT0000421) and miR-494 (MIMAT0002816) were created 
for this work by selecting the miRNA sequence using The Sanger Center miRNA database Registry 
and by utilizing the miRNA Primer Design Tool. In contrast, the NCBI-Database and Primer3 plus 
design online were used in this investigation to create the qPCR Housekeeping gene (GAPDH) 
(NM_001256799.3). The following table shows the primers that (Macrogen business, Korea) as 
following table: 

SEQUENCE (5’-3’) PRIMER 

GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTTT
TTTTTTTTVN 

miRNA universal RT 
primers 

AACAAGTGGAGTGTGACAATGG F miR-122 

qPCR primer GTCGTATCCAGTGCAGGGT R 
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AACAAGTGAAACATACACGGGAAA F miR-494 

qPCR primer GTCGTATCCAGTGCAGGGT R 

AAAATCAAGTGGGGCGATGC F GAPDH 

qPCR primer TTCTCCATGGTGGTGAAGACG R 

Data analysis of qPCR 

The quantitative assay gene expression levels "fold change" method (the ΔCT Method Using the 
reference Gene) was used to assess the q RT-PCR data results for both the target and housekeeping 
genes, as described by (19) as the subsequent equation:  

Analytical statistics  

The Microsoft office Excel 2010 , and the statistical program for the social sciences (spss version 26)  
had used to gather, compile, analyze, and present the data. After determining which variables were 
normally distributed and which weren't and running the Kolmogorov-Smirnov normality test, 
quantitative data were shown in the form of mean and standard deviation. The investigation of mean 
differences between any of the two groups was conducted using the independent sample( t-test ), 
given that the mutable was typically distributed. Under the condition that the variable is normally 
distributed, the one-way  (ANOVA) test was utilized for examine the mean differences among more 
than a couple groups. Any two categorical variables could be studied for association using the chi-
square test. To quantify risk, the odds ratio and 95% confidence interval were determined. To 
identify the threshold value that indicates a favorable outcome, the recipient (20). 

RESULTS 

Features of the research population 

Our current study included 44 patient’s incidence with HCC and 44 unincidence people, table (1) 
shows the demographic features of both sick and control persons. The average age of patients with 
hepatocellular carcinoma was 65.13 ± 6.74 years, while that of control subjects were (60.70 ± 10.48) 
years. There was no significative difference amongst the groups (P = 0.103). Regarding to the sex or 
gender, in overall, 52 (59.1%) male and 36 (40.9%) female were included. Patients with 
hepatocellular carcinoma included 30 (68.2% ) cases were male gender and 14 (31.8% )cases were 
female, while control subjects included 22 (50.0 %) cases were male gender and 22 (50.0 %) cases 
were female and There was no significant variation in frequency distribution between patients and 
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control subjects based on gender (P = 0.083). Sick group had the higher significant BMI (p<0.001) 
than the control group (23.81 ± 2.67 vs. 18.19 ± 1.52). The comparison of hematological parameters 
is also included in the next table: 

Table 1: Distinguishing characteristic of 44 incidece with hepatocellular carcinoma and control 

Feature 
Patients 

N =44 

Control  

N =44 
P 

Age (years) 65.13 ± 6.74 60.70 ± 10.48 0.103 

                     Sex  

Male 30 (68.2% ) 22 (50.0 % ) 
0.083 

Female 14 (31.8% ) 22 (50.0% ) 

BMI kg/m2 18.19 ± 1.52 23.81 ± 2.67 < 0.001 

RBC x106 uL 3.89 ± 0.53 4.34  ± 0.56 0.038 

Hemoglobin (HGB) g/dL 9.62 ± 0.86 13.35 ± 0.96 < 0.001 

WBC x103 g/L 13.29 ± 0.91 9.86 ± 0.74 < 0.001 

Platelets x103g/L 63.39 ± 22.90 280.10 ± 27.89 < 0.001 

Neutrophil x103 g/L   11.09 ± 0.34 2.83 ± 0.47 < 0.001 

lymphocyte  x103 g/L   0.69 ± 0.045 1.76 ± 0.74 < 0.001 

NL ratio 16.01 ± 1.11 2.01 ±0.81 < 0.001 

Family History of breast cancer 

The presence of family history is a significant contributing factor in hepatocellular carcinoma. This 
study showed 16 (36.4%) of HCC patients have positive family history, and 28 (63.6%) of HCC 
patients have negative family history, figure 1. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Distribution of HCC patients based on family history 
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Measurements of Gene expression parameters 

Patients with HCC had significantly reduced mean miRNA-122 gene expression levels compare with 
control participants (0.102 ± 0.024 vs 1.16 ± 0.217, Sequentially, P< 0.001). However, miRNA-494 
gene expression was considerably greater in HCC patients compared to healthy controls (20.24 ± 
2.56 vs 1.26 ± 0.88, respectively, P< 0.001). 

                                                                         

Figure 2: (A) miRNA-122 gene expression in patients incidence with HCC and control group. (B) miRNA-
494 gene expression in patients  incidence with the HCC  Disease and control group. P < 0.05. 

Diagnostically accuracy of Gene expression parameters 

A receiver running feature (ROC) assaying was conducted to assessment the diagnostically accuracy 
to employing gene expression characteristics to identify HCC patients from healthy control subjects. 
An ideal miRNA-122 gene expression cut-off value of > 0.39-fold resulted in an AUC value of 1.000 
(95% confidence interval [CI], 1.000-1.000, P < 0.001), sensitivity of 100.0%, particularity of 100.0%, 
PPV of 100.0%, and NPV of 100.0%.  A Resistin cut-off value of more than 3.65 may accurately 
discriminate HCC patients from control, with a susceptibility of 100.0%, specificity of 100.0%, PPV of 
100.0%, and NPV of 100.0%.  

Table 2: Roc curve of Gene expression parameters 

Characteristic miRNA-122 miRNA-494 

Cutoff value > 0.39 > 3.65 

P value  < 0.001 < 0.001 

susceptibility%  100.0 % 100.0 % 

particularity % 100.0% 100.0% 

PPV % 100.0 % 100.0 % 

NPV % 100.0% 100.0% 

AUC (95% CI) 1.000 (1.000- 1.00) 1.000 (1.000- 1.00) 

CI: Confidence interval,  AUC : Area under curve. 
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Figure 3: Receiver operator feature curve analyzation of gene expression parameters to determining 
a probable diagnostic cutoff value. 

Correlation between Gene expression parameters and other parameters 

The  correlations  between gene expression parameters and other parameters in patients with HCC 
were  shown  in  tables  (3). The present results show significant negative correlation between 
miRNA-122 and miRNA-494 gene expression (r = -0.501, p = 0.016), miRNA122 gene expression and 
Neutrophil count (r= -0.452, p= 0.030), miRNA-122 gene expression and Lymphocyte count (r = -
0.472, p = 0.023), and  miRNA-494 gene expression and HB (r= -0.513, p= 0.001),   But the present 
results show non-significant correlation between all other parameters. 

Table (3): Correlation between Gene expression parameters and other parameters. 

Characteristic 

Gene  expression parameters 

miRNA-122 miRNA-494 

R P r P 

miRNA-122 1 -0.501 0.001 

miRNA-494 -0.501 0.001 1 

RBC 0.072 0.744 -0.229 0.292 

HB 0.024 0.913 -0.507 0.001* 

WBC -0.019 0.931 -0.272 0.207 

Neutrophil  -0.452 0.030* 0.272 0.210 

Lymphocyte  -0.472 0.023* 0.298 0.167 

Platelets -0.123 0.576 -0.174 0.427 

r: correlation coefficient 
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DISCUSSION 

(21) mentioned  that the examination of the average fold change of the expressiveness level of 
miRNA122 in patients sera compare with the control group revealed the small fold reduce in 
expression in the all analyzed collectives, an upper level were reported in  the HCC patients with a 
median fold change (0.8) compared to the control group. . 

In order to test the benefit of the miR-122 as a pointer for diagnosing cirrhosis in chronic infestation 
with hepatitis C virus  and like a diagnostic method for early discover of HCC, our findings revealed 
the significantlly decrease with serum miR-122 in HCC patients compare with CHC patients and 
controls ( 22 ) . 

 (23) noted that the miRNAs are essential Organizations for several intracellular Operations 
connected to medication resistance; for example, MicroRNA 494 was upregulated and involved in 
sorafenib-induced resistance. 

 (24) To examine the suppressive effect of  the miR 494 in  the LSCC (lung squamous cell carcinoma) 
progression and explain its regulatory mechanism, so that the expressiveness level of miR 494 in the 
LSCC tissues were greatly greater than those in the surrounding non-cancer tissues. furthermore, 
microRNA 494 levels was measured in 4 LSCC cell lines and "16 HBE", whereby served like a control. 
MiR 494 expression was increased in all LSCC cells compared to 16HBE.  

(17)The miRNA-494 Stimulates the metabolic shift of the hepatocellular carcinoma cells to the 
glycolytic phenotype via (G6pc ) targeting and )HIF-1A( pathway energization or activation, with the 
goal of proving its involvement in HCC metabolic reprogramming, identifying new miRNA based on 
therapeutics combinatives, additionally evaluating miR494 can be used as the circulating biomarker. 
The miR494 /G6pc axis was active in cancer cells' metabolic plasticity, resulting the cumulating of 
glycogen and lipid drops, who enhanced cell survivability in adverse environmental circumstances. 
Preclinical models and a preliminarily cohort of hepatocellular carcinoma patients Explained that the 
increase in miR494 serum levels were related with sorafenib resistivity.  

CONCLUSIONS 

The miRNA-122 cutoff value was greater than 0.39 fold, with sensitivity, specificity , positive 
prognostic value (PPV), negative prognostic value (NPV), and area under curve values (AUV) of 
100.0%, 100.0%, 100.0%, & 1.000 (1.000-1.000). The miRNA-494 cut off value was < 3.65-fold with 
sensitivity, specificity, PPV, NPV, and area under curve of 100.0%, 100.0%, 100.0%, and 1.000 (1.000-
1.000). The current results reveal that miRNA-122 and miRNA-494 are strong diagnostic markers. 

Acknowledgments 

 I would like to thank Prof. Dr. wijdan Thamer Mahdi for her continuous follow-up with advice and 
guidance throughout the research period, Also, many thanks are extended to Prof. Dr.AWS Rassul 
Hussain for his valuable guidance and advice, which was aimed at showing the research in the 
optimal way , and finally to the friend of the last step Adyan Haidar, without you would not have 
overcome the most difficult moments and circumstances, thank you from the bottom of my heart . 

REFERENCES 

Wu ,X . , Tang ,H., Guan , A., Sun,F., Wang,H. and Shu,J. (2016) . Finding gastric cancer related genes 
and clinical biomarkers for detection based on gene–gene interaction network . Mathematical 
Biosciences , vol 276, p.1-7 . 

Zhou, J. M., Wang, T., & Zhang, K. H. (2021). AFP-L3 for the diagnosis of early hepatocellular 
carcinoma: A meta-analysis. Medicine, 100(43), e27673. 



Kareem et al.                                                                                                                    The Role of MiRNA 122 and 494 as a Liquid Biopsy 
 

 

2182 

Liu, M., Zhao, Q., Zheng, X., Yang, L., Zhao, Y., Li, X., & Wu, M. (2022). Transcriptome changes in ERGIC3-
knockdown hepatocellular carcinoma cells: ERGIC3 is a novel immune function related gene. 
PeerJ, 10, e13369. 

WHO. Data Visualization Tools for Exploring the Global Cancer Burden in 2020. 2020. Available 
online: https://gco.iarc.fr/today/ (accessed on 1 September 2022). 

Morishita,A., Oura , K., Tadokoro,T.,Fujita, K., Tani,V. and Masaki,T. (2021). MicroRNAs in the 
Pathogenesis of Hepatocellular Carcinoma: A Review. Cancers , 13, 514. 

Chou, C.-H.; Shrestha, S.; Yang, C.-D.; Chang, N.-W.; Lin, Y.-L.; Liao, K.-W.; Huang, W.-C.; Sun, T.-H.; Tu, 
S.-J.; Lee, W.-H. (2018) . miRTarBase update 2018: A resource for experimentally validated 
microRNA-target interactions. Nucleic Acids Res.,46, D296–D302. 

Yin S, Fan Y, Zhang H, Zhao Z, Hao Y, Li J, Sun C, Yang J, Yang Z, Yang X, Lu J, Xi JJ. Differential TGFβ 
pathway targeting by miR-122 in humans and mice affects liver cancer metastasis. Nat 
Commun 2016; 7: 11012. 

Zheng X, Wang G, Yuan J, Li N, Yan B, Yan J, Sheng Y. hsa-miR-34a-5p Ameliorates Hepatic 
Ischemia/Reperfusion Injury Via Targeting HNF4α. Turk J Gastroenterol 2022; 33: 596-605. 

Rheault M, Cousineau SE, Fox DR, Abram QH, Sagan SM. Elucidating the distinct contributions of miR-
122 in the HCV life cycle reveals insights into virion assembly. Nucleic Acids Res 2023; 51: 
2447-2463. 

Sayiner M, Golabi P, Younossi ZM. Disease Burden of Hepatocellular Carcinoma: A Global Perspective 
2019. Dig Dis Sci 2019; 64(4):910-917. 

Kunden RD, Khan JQ, Ghezelbash S, Wilson JA. The Role of the Liver-Specific microRNA, miRNA-122 
in the HCV Replication Cycle. Int J Mol Sci 2020; 21(16):5677. 

Xu G, Bu S, Wang X, Ge H. MiR-122 radiosensitize hepatocellular carcinoma cells by suppressing cyclin 
G1. Int J Radiat Biol 2022; 98(1):11–17. 

Parizadeh , SM, Jafarzadeh-Esfehani R, Ghandehari M Goldani F, Parizadeh SM, Hassanian SM, 
Ghayour-Mobarhan M, et al. MicroRNAs as potential diagnostic and prognostic biomarkers in 
hepatocellular carcinoma. Current Drug Targets 2019;20 (11):1129-1140. 

Huang A, Yang XR, Chung WY, Dennison AR, Zhou J. Targeted therapy for hepatocellular carcinoma. 
Signal Transduct Target Ther 2020; 5(1):1-13. 

Shen PF, Chen XQ, Liao YC, Chen N, Zhou Q, Wei Q, Li X, Wang J and Zeng H.( 2014). MicroRNA 494 3p 
targets CXCR4 to suppress the proliferation, invasion, and migration of prostate cancer. 
Prostate 74: 756 767. 

Pollutri, D., Patrizi, C., Marinelli, S., Giovannini, C., Trombetta, E., Giannone, F. A., ... & Fornari, F. 
(2018). The epigenetically regulated miR-494 associates with stem-cell phenotype and 
induces sorafenib resistance in hepatocellular carcinoma. Cell death & disease, 9(1), 4. 

Bergamini, C., Leoni, I., Rizzardi, N., Melli, M., Galvani, G., Coada, C. A., ... & Fornari, F. (2023). MiR-494 
induces metabolic changes through G6pc targeting and modulates sorafenib response in 
hepatocellular carcinoma. Journal of Experimental & Clinical Cancer Research, 42(1), 145. 

Tang, G., Shen, X., Lv, K., Wu, Y., Bi, J., & Shen, Q. (2015). Different normalization strategies might cause 
inconsistent variation in circulating microRNAs in patients with hepatocellular carcinoma. 
Medical science monitor: international medical journal of experimental and clinical research, 
21, 617. 

Livak, K. J., & Schmittgen, T. D. (2001). Analysis of relative gene expression data using real-time 
quantitative PCR and the 2− ΔΔCT method. methods, 25(4), 402-408. 

Daniel  W.W.,  (2018).  Biostatistics: A Foundation for Analysis in the Health Sciences, John Wiley & 
Sons New York. 

Baraka, K., Abozahra, R. R., Badr, E., & Abdelhamid, S. M. (2023). Study of some potential biomarkers 
in Egyptian hepatitis C virus patients in relation to liver disease progression and HCC. BMC 
cancer, 23(1), 938. 



Kareem et al.                                                                                                                    The Role of MiRNA 122 and 494 as a Liquid Biopsy 
 

 

2183 

Thabet, A. N. E. D., Abul-Hasan, E. F., Arafa, O. A., & Fattouh, M. A. (2023). Possible diagnostic role of 
microRNA-122 in chronic HCV infection and hepatocellular carcinoma. Microbes and 
Infectious Diseases, 4(2), 436-449. 

Pratama, M. Y., Pascut, D., Massi, M. N., & Tiribelli, C. (2019). The role of microRNA in the resistance 
to treatment of hepatocellular carcinoma. Annals of translational medicine, 7(20). 

Gao, X., Yang, X., He, F., Liu, X., Liu, D., & Yuan, X. (2023). Downregulation of microRNA 494 inhibits 
cell proliferation in lung squamous cell carcinoma via the induction of PUMA α mediated 
apoptosis. Experimental and Therapeutic Medicine, 25(6), 1-9. 

 

 


