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ABSTRACT
BACKGROUND:
Hepatocellular carcinoma (HCC) is the fifth most common cancer in the world. The
association of interleukin 28B (IL-28B) polymorphisms and HCC has been investigated
in several populations. However, the findings are controversial. This study aimed to
address the association between IL-28B polymorphisms (rs 8099917 T/G, rs12979860
C/T, rs12980275 A/G) and the risk of HCC in an Iranian population.

METHODS:

We have evaluated the association between IL-28B polymorphisms (rs 8099917 T/G,
rs12979860 C/T, rs12980275 A/G) and HCC in 180 Iranian individuals (60 patients
with HCC and 120 healthy matched controls) using polymerase chain reaction-
restriction fragment length polymorphisms (PCR-RFLP) method. Single nucleotide
polymorphism (SNP) association analysis and also haplotypes were estimated using the
SNPstats online software.

RESULTS:

There was no significant association between these three polymorphisms of 1L-28B
and HCC (P>0.05). Moreover, haplotype analysis showed no significant association
between the haplotypes and HCC.

CONCLUSION:
There was no association between IL-28B polymorphisms and HCC in an Iranian
population.

KEYWORDS:
Hepatocellular carcinoma; Interleukin 28B; Polymorphism

Please cite this paper as:

Hajizadeh L, Mansour Samaei N, Bazgir A, Agha Gholizadeh M, Khosravi A. Association of
Interleukin-28B Polymorphisms (rs12979860 C/T, rs12980275 A/G, rs8099917 T/G) and Risk of
Hepatocellular Carcinoma in an Iranian Population. Middle East J Dig Dis 2022;14:118-123. doi:
10.34172/mejdd.2022.264.

INTRODUCTION

Hepatocellular carcinoma (HCC) is the fifth most common cancer and the
third common cause of cancer-related mortality worldwide.! It is generally
considered that a variety of environmental and genetic factors are involved
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in the pathogenesis of HCC. Hepatitis B and C viruses
are believed to be the major causes of chronic hepatitis,
which can progress to HCC.? Genetic factors including
cytokines and interleukins may play a critical role in the
development of HCC in HCV infection by influencing
the differentiation, maturation, and immune responses.’
One of the most important genetic factors is interferons
(IFNs; IFN-a/p/A), which are the natural human antiviral
proteins. IFNs play a crucial role in immune systems and
trigger some critical pathways. One of the most important
IFNs in this way is IL-28B that is activated through the
JAK-STAT pathway. Interleukin 28B gene (IL28B, also
known as interferon lambda 3 [IFNA3], which is a member
of the type III IFN family) is located on chromosome 19.
Several single nucleotide polymorphisms (SNPs) in IL-
28B can affect mRNA stability and, therefore, can disrupt
the durability and function of this gene. So, the immune
system can be disturbed and be prone to some complex
diseases such as HCC.' Recent studies have demonstrated
that SNP of the IL28B gene plays an important role in
the diversity of immune responses to HCV infection.* It
was reported that genetic variants of IL28B, including
rs12979860, rs 12980275, 1rs8099917 were strongly
associated with the natural clearance of HCV and also
played an important role in anti-HCV therapy as a strong
prognostic value.>® Studies suggest that interferon-13
(IFN-13) encoded by the IL28B gene has been involved in
the defense mechanisms against several viruses, including
HBV and HCV. Therefore, IL28B polymorphisms may
affect the risk of developing HCC.”® The association
between [L28B polymorphism and the risk of development
of HCV-associated HCC remains unclear.”!® Therefore,
we evaluated the association between genetic variants at
SNP 1512979860, rs 12980275, rs8099917 with the risk of
HCC among individuals with HCV infection in an Iranian
population.

MATERIALS AND METHODS

Patients

180 Iranians, including 60 patients with HCC and 120
healthy individuals as control group, were investigated
for genetic variations in the IL28B gene polymorphisms.
The patients with HCC were recruited from the hospitals
in Mazandaran, Tehran, Shiraz, Isfahan, Sistan and
Baluchestan, and Gorgan Provinces, Iran. The controls,
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randomly recruited from Mazandaran, were matched
with patients with HCC for age, sex, and ethnic origin.
The diagnosis of patients with HCC was confirmed with
pathological and histopathological criteria.!' All patients
were positive for HCV, and they did not have any other
types of liver diseases such as autoimmune liver diseases,
alcoholic liver diseases, or metabolic liver diseases. The
patients’ and the control group’s average ages were 50
and 57.5, respectively. 42% of the patients with HCC
were female, and 57% were male. In the control group,
49% were female, and 51% were male. Written informed
consent was obtained from all the subjects.

DNA extraction

DNA was extracted from paraffin-embedded tissues of
the patients, using Cinna Pure DNA kit (sinaclon, Iran)
according to manufacturer’s instructions and from the
peripheral blood cells of the controls, using the boiling
procedure. DNA concentration was determined by
Picodrop UV/Vis spectrophotometer (Picodrop Ltd, UK).

IL28B genotyping

Genotyping of IL28B SNP 1512979860 C/T, rs12980275
A/G, 158099917 G/T was performed by restriction
fragment length polymorphisms (RFLP) analysis. Briefly,
the region was amplified by polymerase chain reaction
(PCR), as previously described.”> The primers used
are shown in table 1. The PCR was performed using
the following conditions for three primers: an initial
denaturation step at 95°C for 5 min followed by 35 cycles
of 30s at 95°C; 40s at 72°C, and a final extension step of at
72°C for 5 min. Annealing condition for rs12979860 C/T
is 30s 66°, 1512980275 A/G is 30s 56°, rs8099917 G/T
is 30s 66°. The PCR products were digested overnight
(18-20 hours) with BseMI for rs8099917 G/T, BstUI for
rs12979860 C/T, and Bsl I for rs12980275 A/G at 37°C,
separated by electrophoresis in a 3% agarose gel in Tris
base EDTA (TBE) buffer stained with ethidium bromide
and visualized by Gel Doc Imaging System (E-Box
VILBER, Japanise). BseMI digestion produced 552 bp
for TT genotype, 322 and 230 bp for GG genotype, and
522, 322, and 230 bp for GT genotype for rs8099917.
BstUI digestion produced 196 and 45 bp for CC genotype,
241 bp for TT genotype, and 241, 196, and 45 bp for CT
genotype for rs12979860. Bsl I digestion produced 320
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Table 1: Primer sequences were used in PCR amplification

rs numbers Primer sequences
5-GCGGAAGGAGCAGTTGCGCT-3'(Forward)
rs12979860 C/T 5-GGGGCTTTGCTGGGGGAGTG-3"(Reverse)
5-GAG AGC AAG AGG AGG GAA GGA A -3"(Forward)
rs12980275 A/G 5"-GTG TGC CAT TAG CCA GTC AGA T -3 (Reverse)
48099917 /T 5. CCCACTTCTGGAACAAATCGTCCC-3’(Forward)

5’-TCTCCTCCCCAAGTCAGGCAACC-3"(Reverse)

and 121 bp for AA genotype, 290, 121, and 30 bp for GG
genotype, and 320, 290, 121, and 30 bp for AG genotype
for rs12980275 (Figure 1).

Statistical analysis

Case and control groups were determined by standard >
test for genotyping and allele frequency. Hardy-Weinberg
equilibrium (HWE) was tested by using the y* test.
Association was determined by calculating odds ratios
(OR) and 95% confidence intervals (Cls). The SNPstats
software analyses the associations by linear or logistic
regression according to the response variable.'® This web-
based software uses the multiple inheritance models (co-
dominant, dominant, recessive, overdominant, and log-
additive) for SNP association analysis, and also haplotypes
were estimated using the SNPstats online software.

RESULTS

Our study included 60 patients with HCC and 120
controls aged over 57.5 years. The genotype distribution
was in Hardy-Weinberg equilibrium in two groups. For
rs8099917, allele frequency for T allele in the control
group and HCC patients was 0.76 and 0.68, and for

iy | 7

) |

iy |

A

G allele was 0.24 and 0.32. The distribution of this
polymorphism was 0.59% TT, 0.33% TG, and 0.08% GG
in the control group and in patients with HCC distribution
of genotyping was 0.48% TT, 0.40% TG, and 0.12% GG
(Table 2). For rs12979860, allele frequency for C allele
in the control group and patients with HCC was 0.64 and
0.59, and for T allele was 0.36 and 0.41. Distribution
of this polymorphism was 0.31% CC, 0.65% CT, and
0.04% TT in the control group and in patients with HCC
distribution of genotyping was 0.23% CC, 0.72% CT, and
0.05% TT (Table 3). For rs12980275, allele frequency
for A allele in the control group and patients with HCC
was 0.74 and 0.64, and for G allele was 0.26 and 0.36.
Distribution of this polymorphism was 0.54% AA, 0.39%
AG, and 0.07% GG in the control group and in patients
with HCC distribution of genotyping was 0.38% AA,
0.52% AG, and 0.1% GG (Table 4). Our results showed
that there was no significant association between the
genotype frequencies of these SNPs with the risk of
HCC development. There was no significant association
between the genotype frequency of patients with HCC and
healthy controls under genetic models (Tables 2-4).

Also, haplotype analysis showed that there was no

Fig. 1: Electrophoresis digested products with restriction enzymes. The RFLP products of the IL28B amplicons with BseMl for
1s8099917 G/T(A), BstUI for rs12979860 C/T(B), and Bsl I for rs12980275(C) is shown on 3% agarose gel. The marker (M) that

was used was 100 base pairs.
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Table 2: Association of IL28B polymorphism (rs8099917) with HCC (n=140, adjusted by sex)

Model Genotype Control (%) Case (%) OR (95% CI) P value
T/T 59 (59%) 19 (47.5%) 1.00
Codominant T/G 33 (33%) 16 (40%) 0.67 (0.3-1.48) 0.47
G/G 8 (8%) 5 (12.5%) 0.53 (0.16-1.84)
. T/T 59 (59%) 19 (47.5%) 1.00
Dominant 0.24
T/G-G/G 41 (41%) 21 (52.5%) 0.64 (0.31-1.34)
. T/T-T/G 92 (92%) 35 (87.5%) 1.00
Recessive 0.45
G/G 8 (8%) 5(12.5%) 0.63 (0.19-2.07)
. T/T-G/G 67 (67%) 24 (60%) 1.00
Overdominant 0.45
T/G 33 (33%) 16 (40%) 0.74 (0.35-1.59)
Logg-additive - - - 0.71 (0.41-1.23) 0.22

Table 3: Association of IL28B polymorphism (rs12979860) with HCC (n= 140, adjusted by sex)

Model Genotype Control (%) Case (%) OR (95% C)) P value
C/C 31 (31%) 9 (22.5%) 1.00
Codominant T/C 65 (65%) 29 (72.5%) 0.65 (0.27-1.54) 0.6
T/T 4 (4%) 2 (5%) 0.65 (0.10-4.19)
. C/C 31 (31%) 9 (22.5%) 1.00
Dominant 0.31
T/C-T/T 69 (69%) 31 (77.5%) 0.65 (0.28-1.53)
. C/C-T/C 96 (96%) 38 (95%) 1.00
Recessive 0.89
T/T 4 (4%) 2 (5%) 0.88 (0.15-5.11)
. C/C-T/T 35 (35%) 11 (27.5%) 1.00
Overdominant 0.37
T/C 65 (65%) 29 (72.5%) 0.69 (0.31-1.56)
Logg-additive - - - 0.71 (0.35-1.47) 0.36

Table 4: Association of IL28B polymorphism (rs12980275) with HCC (n=140, adjusted by sex)

Model Genotype Control (%) Case (%) OR (95% CI) P value
A/A 54 (54%) 15 (37.5%) 1.00
Codominant A/G 39 (39%) 21 (52.5%) 0.541(0.23-1.12) 0.21
G/G 7 (7%) 4 (10%) 0.52 (0.13-2.05)
) A/A 54 (54%) 15 (37.5%) 1.00
Dominant 0.078
A/G-G/G 46 (46%) 25 (62.5%) 0.51 (0.24-1.09)
) A/A-A/G 93 (93%) 36 (90%) 1.00
Recessive 0.64
G/G 7 (7%) 4 (10%) 0.73 (0.20-2.67)
) A/A-G/G 61 (61%) 19 (47.5%) 1.00
Overdominant 0.16
A/G 39 (39%) 21 (52.5%) 0.56 (0.27-1.19)
Logg-additive - - - 0.63 (0.35-1.12) 0.11
significant association between haplotypes and the risk of DISCUSSION

HCC (Table 5). Six haplotypes were inferred from three

polymorphisms, and the most common haplotype was
T-C-A (Table 6). The frequency of T-C-A was 0.5935,
while those of other haplotypes were below 0.2399.
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HCC is a heterogeneous malignancy. Multiple genetic
and also epigenetic alterations play an important role
in the pathogenesis of HCC. Dysregulation of IL28B
is important for tumor growth and progression. Some
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Table 5: Haplotype association with HCC (n=140, adjusted by sex)

rsssol\;l;slm rsl§1;71;2860 rs1§1;s§)3275 Frequency OR (5% CT) Pvalue
H1 T C A 0.5935 1.00 ---
H2 G T G 0.2399 0.71(0.33 - 1.51) 0.37
H3 T T A 0.1062 1.20(0.38 - 3.73) 0.76
H4 T T G 0.0324 0.36 (0.08 - 1.61) 0.18
H5 G C G 0.0205 0.67 (0.10 - 4.46) 0.68
Ho6 G C A 0.0074 0.35(0.02 - 6.81) 0.48
Table 6: Haplotype frequencies estimation (n=140)
SNPI SNP2 SNP3 Total group.Control  group.Case Cumulative
rs8099917 rs12979860 rs12980275 frequency
H1 T C A 0.5935 0.6124 0.5464 0.5935
H2 G T G 0.2399 0.2224 0.2839 0.8334
H3 T T A 0.1062 0.1174 0.0777 0.9396
H4 T T G 0.0324 0.0252 0.0509 0.9721
HS5 G C G 0.0205 0.0174 0.0277 0.9926
Ho6 G C A 0.0074 0.0052 0.0134 1

studies showed that IL28B polymorphisms could have
an association with allergies in children and liver cancer
due to the hepatitis B virus.'* Association between 1128B
polymorphisms and HCC susceptibility has been reported
inrecent years, but the results remain inconclusive because
the effects of SNPs in different populations and ethnic
groups can be different.''® The aim of this study was to
analyze the association between IL28B polymorphisms
(rs8099917 T/G, rs12979860 C/T, rs12980275 A/G) and
the development of HCV-related HCC. In the present
study, we observed that IL28B polymorphisms (rs
8099917 T/G, rs12979860 C/T, rs12980275 A/G) did not
present a risk factor for the development of HCC in an
Iranian population (Tables 2-4). This finding is opposite
to some studies that reported IL28B polymorphisms
(rs8099917 T/G, 1512979860 C/T, rs12980275 A/G) were
significantly associated with the increased risk of HCC.
For example, Zhang and colleagues, in their study in 2016,
showed the significant effect of IL28B SNP (rs8099917
T/G) with HCC.16,19 Our study is in line with others, as
H Akkiz and colleagues in 2014 showed no significant
relation between IL28B SNP (rs12979860 C/T) and
HCC.">!" So we can state that IL28B and the increased
risk of HCC might be dependent on the population and
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different ethnic origins. However, it is necessary to
replicate the study with a larger sample size in different
populations, and of course, understanding more functions
of IL28B can help us in understanding the genetics of
phenotype variation, especially the genetic basis of
HCC as a complex disease. The genotypic analysis also
showed that there was no significant association between
the frequency of the IL28B polymorphisms (rs 8099917
T/G, 1512979860 C/T, rs12980275 A/G) among the
patients with HCC and healthy controls under genetic
models. Also, haplotype analysis showed that there was
no association between haplotypes and the risk of HCC
development (Table 6). This finding is in line with some
studies.® Therefore, further investigation with a larger
sample size and haplotype analysis should be done in
other ethnic populations.

CONCLUSION

Our study shows that IL28B polymorphisms (rs 8099917
T/G, 1512979860 C/T, rs12980275 A/G) were not a
risk factor for the development of HCC in an Iranian
population. Also, haplotype analysis showed that there
was no association between IL28B polymorphisms.
Further investigations with a larger sample size with




different ethnic origins should be conducted to clarify the

association between IL28B polymorphisms and HCC in

the Iranian population.
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