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SHORT COMMUNICATIONS

IFN-)\-3 (IL28B) genotyping by restriction
fragment length polymorphism method:
detection polymorphism of rs12979860
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Aim. The goal of our study was to develop an accurate detection of the SNP rs12979860 by RFLP-based method
and to evaluate the polymorphic genotype distribution for this SNP among individuals with unknown HCV status
from Ukraine. Methods.The SNP rs12979860 was tested by PCR RFLP-based method in 99 individuals from
Ukraine. Results. The method of accurate detection of the SNP rs12979860 was developed. The genotypes
distributions were: CC — 56 %, CT— 34 %, TT — 10 %. Conclusions. Due to the high incidence of CC genotype,
found in our study, the SNP rs12979860 analysis may be useful for Ukrainian patients to predict responses to the
treatment considering the HCV genotype and viral load.
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Introduction. Hepatitis C virus (HCV) infects about
3 % of the world population [1]. Only 20-30 % of
HCV-infected individuals recover spontaneously, with
remaining 70-80 % developing chronic infection [2].
It was shown that regardless decreasing the incidence
of acute hepatitis C, the number of people chronically
infected with HCV increases in Ukraine [3]. Chronic
HCYV infection can lead to the development of cirrhosis
and hepatocellular carcinoma [4]. The current standard
of care for chronic HCV infection is 24 or 48 weeks of
therapy with pegylated interferon-alfa (PEG-IFN) and
ribavirin (RBV). A response to the therapy is variable:
host and viral characteristics determine whether pa-
tients develop a sustained virological response (SVR).
The patients infected with HCV genotype 1, who were
treated for 48 weeks with PEG-IFN and RBV, have a
50 % possibility of developing SVR. Patients with
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HCV genotype 2 or 3 have SVR rate 80 % after 24
weeks of the PEG-IFN and RBV therapy [5]. Other
factors predictive of response are hepatitis C viral load,
patient age, sex, weight, and liver fibrosis stage. Pa-
tient’s genetic ancestry is also an important factor in the
treatment outcome. The patients of African ancestry
with chronic HCV have an almost 50 % reduction in
SVR rates at the PEG-IFN and RBV therapy compared
with the patients of European ancestry [6].

Recently, four research groups have independently
identified single nucleotide polymorphisms (SNPs)
linked to the inreferon lambda gene (/FN-A-3, also
known as /L28B) that are associated with response to
the PEG-IFN and RBV treatment of HCV-infected
individuals of European, Asian and African ancestry
[7-10]. Ge et al. identified a SNP 3 kb upstream of the
IFN-A-3 (IL28B) gene, 1s12979860, that was strongly
associated with SVR. It was shown that CC genotype
of 1s12979860 was associated with an approximately
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2-fold greater rate of SVR compared with the TT ge-
notype, both among patients of European ancestry and
African Americans. Ge et al. sequenced the /FN-A-3
(IL28) gene in 96 individuals and found two variants in
linkage disequilibrium with rs12979860: a G > C tran-
sition 27 upstream of the translation initiation codon
(rs28416813), and a non-synonymous coding SNP
(213A > G, K70R, rs8103142). However, the tests for
independence were not possible owing to the high
degree of correlation among three SNPs, and it could
not be determined which, if any, of the SNPs is uni-
quely responsible for the association with SVR [7].
Thomas et al. genotyped the rs12979860 SNP in more
than 1000 people with spontaneous clearance of HCV
or viral persistence and found that CC genotype was
strongly associated with HCV clearance [11].

Because the CC genotype was substantially more
frequent in European than African populations, Ge et
al. (2009) estimated that rs12979860 could explain ap-
proximately half of the difference in SVR between
African Americans and the patients of European an-
cestry [7].

The goal of our study was to develop simple Res-
triction Fragment Length Polymorphism (RFLP)-
based method for the detection of polymorphism
rs12979860 and to evaluate the polymorphic genotype
distribution in population of Ukraine.

Materials and methods. Genomic DNA was ex-
tracted from the peripheral leukocytes by standard
methods in 99 individuals with unknown HVC status
from different regions of Ukraine after informed con-
sent [12].

Published sequence information of the rs12979860
was used to design a pair of primers spanning this SNP
[http://www.ncbi.nlm.nih.gov/projects/SNP/snp _ref.c
gi?rs=12979860]. The polymerase chain reaction
(PCR) was carried out under standard conditions. After
an initial denaturation step at 94 °C for 4 min, the
samples were processed through 5 cycles of amp-
lification consisting of: 94 °C temperature for 1 min,
primer annealing of 62 °C for 1 min, and extension at
72 °C for 1 min, 10 cycles of amplification consisting
of: 94 °C for 1 min, primer annealing of 58 °C for 1 min,
and extension at 72 °C for 1 min, 25 cycles of amp-
lification consisting of: 94 °C for 1 min, primer an-
nealing of 55 °C for 1 min, and extension at 72 °C for
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1 min. The final extension step was prolonged to 7 min
at 72 °C.

The C to T transition (rs12979860) creates the site
for Hpy8lI restriction enzyme. Amplified DNA (10 ul)
was digested in a 20 pl reaction mixture, using the buf-
fers and temperatures recommended by the manufac-
turers («Fermentasy, Lithuania). The amount of rest-
riction enzyme required for digestion was 5 U, samples
were incubated during overnight. Digested products
were fractionated in 2 % agarose gel and visualized by
the ethidium bromide staining and transillumination
with ultraviolet light. The size marker was GeneRuler
50 bp DNA Ladder («Fermentas»). Statistic analysis
was performed using ¥’ [13].

Results and discussion. In 2003 Sheppard et al. by
genomic sequence analysis identified the IFN-A-1,
IFN-\-2, [FN-A-3 genes and described human genes in
the type-III interferon family having high conserved
sequences (including exons, introns and flanking
DNA) and deduced that 200-amino acid IFN-A-3
protein was 96 % identical to IFN-A-2 and 81 %
identical to IFN-A-1 [14, 15]. The SNP rs12979860
analysis was complicated due to the existence of site
for the restriction enzyme HpyS8I in highly homologous
sequence of /FN-A-2 gene. To avoid the analysis mis-
carriage the primers design based on minor sequence
mismatch between [FN-A-2 and IFN-A-3 genes was
performed.

The results of SNP rs12979860 genotyping are
shown in Figure. The product length after ampli-
fication is 430 bp. Hpy8I digestion of the amplification
fragment produces a constant 110 bp fragment. The C
to T transition was detected due to the exsistence of an
additional restriction site for Hpy8I: the T allele is de-
fined by the presence of 290 bp band, whereas the allele
C is defined by the presence of 320 bp band.

The genotypes and allelic distributions among 99
healthy controls were: CC — 56 %, CT — 34 %, TT —
10 %; C—73 %, T — 27 %. The genotype distribution
was in Hardy-Weinberg equilibrium. Thomas et al.
reported the allelic frequencies of rs12979860 in dif-
ferent ethnic groups. By genotyping more than 2000
healthy individuals from different countries they
observed that the protective allele C was most highly
prevalent in Asian populations, of intermediate fre-
quency in Caucasian individuals, and presented at low
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Detection of the SNP rs12979860 by the PCR-RFLP method. 2-%
Agarose gel. PCR product was digested by Hpy81: I — marker of mole-
cular weight GeneRuler 50 bp DNA Ladder; 2 — 430 bp undigested
PCR product; 3, 4 — individual with CC genotype; 5 — individuals with
CT genotype; 6 — individual with TT genotype

frequency in African populations [11]. The allelic
frequencies for Ukrainian population analyzed do not
statistically differ from frequencies of other European
populations reported by Thomas et al. and statistically
differ (P < 0.05) from Asian and African populations.
Conclusions. We have described here a new, rapid,
and relatively inexpensive method for the IFN-A-3
(IL28B) genotyping, using PCR-RFLP approach. Due
to the high incidence of CC genotype, revealed in our
study and taking into consideration the numerous data,
showing that this genotype was associated with high
rate of SVR, the rs12979860 analysis may be useful in
Ukraine to predict patients’ responses to the treatment
considering HCV genotype and viral load.

B. M. ITamnyxa, C. A. Kpasuenxko, JI. B. Mopos, JI. A. Jlisuuys

I'enorunyBauus [FN-A-3 (IL28B) mMeTon0M nonaiMopdi3mMy JTOBKUHH
PECTPHUKIIHHUX (parMeHTIB: BU3HaueHHs noniMopdizmy rs12979860

Pestome

Mema. Memoro danoi pobomu 6yna po3pobka npocmozo memooy Oe-
mexyii nonimopghizmy rs12979860 na ocnosi I/[P®-ananizy ma npo-
6€0€HHS 2eHOMUNYBAHHS 34 OAHUM NONIMOPPIZMOM cepeld THOUBIOI8 3
HesuzHavenum cmamycom xponiunozo cenamumy C 6 nonyasyii' Yepa-
inu. Memoou. SNP rs12979860 npoananizosano memodom IIJIP/

IJIP® cepeo 99 inougioie 3 Yrpainu. Pesynemamu. Po3pobneno
moyHuti memoo oemexyii rs12979860 ma eusereno maxuii po3nooin
cenomunie: CC—56 %, CT—34 %, TT — 10 %. Bucnoeku. 3sascaiouu
Ha suzHaueHy ucoky uacmomy cenomuny CC y Hauiomy 00CniodceHHI,
ananiz nonimopghizmy rs12979860 mooucna 3acmocosysamu 6 Yrpaini
07151 NPO2HO3Y 8i0N0GIOI NAYIEHMA HA JIKYB8AHHS 3 YPAXYBAHHAM 2€HO-
muny gipycy C i 8ipyCHO20 HABAHMANCEHHSI.

Kurowuosi cnosa: een IFN-A-3 (IL28B4), SNP rs12979860, memoo
TIJIP/TIP®, cenamum C.

B. H. Ilamnyxa, C. A. Kpasuenxo, JI. B. Mopos, JI. A. Jluswuy

I'enorunuposanue IFN-A-3 (IL28B) metonoM noiaumophusma
JUIMHBI PECTPUKLHOHHBIX (ParMEHTOB: OpeeIeHIe TOIUMOphu3Ma
rs12979860

Pestome

Lens. Lleav oannoii pabomul cocmosna 6 pazpadbomre npocmozo me-
moda onpedenenus norumopguzma rs12979860 na ocnose ITJ[PD-
ananuza u npogeoeHue 2eHOMUNUPOBAHUsL N0 OAHHOMY ROIUMOPPU3-
My cpedu UHOUBUO08 C HEYCMAHOBIEHHbIM CIAMYCOM XPOHUYECKO20
eenamuma C u3 Yrpaunoi. Memoowt. SNPrs12979860 npoananusupo-
san memoodom IT1L[P/ITJIP® cpeou 99 unoueuoos uz Yxpaunsi. Pe3ynp-
mamol. Pazpaboman mounwiii memoo demexyuu rs12979860 u evi-
A67IEHO Cledyoujee pacnpeoeienue 2eHOMmuno8 6 Nonyaayuu Ykpau-
Hol: CC—56 %, CT—34 %, TT— 10 %. Bor6oowl. [lpunumas 6o enuma-
Hue evicokyio yacmomy cenomuna CC, onpedenenuyio 8 Hauiem uc-
c1e008aHul, MONUCHO COeLAMb BbIB00 O MOM, YMO AHAIU3 NOIUMOD-
Guszma rs12979860 yenecoobpasno npumename 6 Ykpaune 0us npo-
2HO3a omeema nayuenma na iedenue ¢ yuemom cenomuna supyca C u
BUPYCHOTUL HAZPY3KU.

Kurouesvie cnosa: ecen IFN-A\-3 (IL28B4), SNP rs12979860, memoo
IP/ITI][PD, eenamum C.
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