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Aim. To determine genotype and allele disribution for the IFNL4 gene ss469415590 and examine it for linkage
with the IL28B gene rs12979860 in Ukrainian population. Methods. The studied group consisted of 100 unrela-
ted donors of Eastern European origin representing the population of Ukraine. Genotyping for the IFNL4 gene
55469415590 was performed using the amplification-refractory mutation system PCR. Genotyping for the IL28B
gene rs12979860 was performed by the PCR-based restriction fragment length polymorphism assay. Results.
Genotype frequencies for both studied variants showed no significant deviation from those expected according
to Hardy-Weinberg equilibrium. Allelic distribution for ss469415590 was: TT — 0.665, AG — 0.335. Allelic fre-
quencies of rs12979860 were: C — 0.655, T — 0.345. The results of likelihood ratio test indicated a linkage dis-
equilibrium between the studied variants (p > 0.0001), the major alleles ss469415590 TT and rs12979860 C we-
re in phase. The genetic structure of Ukrainian population in terms of two studied polymorphic variants is simi-
lar to the European population presented in the «1000 genomesy» project. Conclusions. Considering a tight lin-
kage revealed in Ukrainian population between the ss469415590 variant and rs12979860, a crucial genetic mar-
ker of chronic hepatitis C treatment efficiency, this polymorphism might be a promising target for further investi-
gation as a pharmacogenetic marker.
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Introduction. For the past several years wide-range stu-
dies have proven the association of the /L28B gene
rs12979860 with the antiviral therapy efficiency in pa-
tients with chronic hepatitis C (virus genotype 1) as well
as with the spontaneous viral clearance [1, 2]. However,
the exact molecular mechanism for such association re-
mained unclear. According to one of the hypotheses the
rs12979860 was expected to be linked to unknown at
that moment causal variant [2].

The progress in the field has been achieved recently
due to the discovery of previuosly unknown transcript
which expression in hepatocytes was activated by hepa-
titis C virus exposure [3]. It appeared that a new dinuc-
leotide polymorphic variant ss469415590 caused a fra-
me-shift mutation creating an open reading frame — the
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IFNL4 (interferon lambda 4) gene [3]. This polymor-
phism was shown to be in a linkage disequillibrium
with rs12979860 in some populations [4] and hence is
being extensively studied now as a genetic marker of
sustained virological response in chronic hepatitis C pa-
tients [1-4].

The aim of the study presented was to determine ge-
notype and allele disribution for ss469415590 and exa-
mine it for the linkage with rs12979860 in Ukrainian
population.

Matherials and methods. The studied group con-
sisted of 100 unrelated donors of Eastern European ori-
gin representing the population of Ukraine. The infor-
med consent was obtained from all participants prior to
enrollment in the study. The study has been approved
by The Bioethical Committee of Institute of Molecular
Biology and Genetics of NAS of Ukraine.



STUDY ON THE /FNL4 GENE 55469415590 VARIANT IN UKRAINIAN POPULATION

Table 1
Genotype frequency for studied polymorphic variants

55469415590

1297IE60 TT/TT TT/AG AG/AG Y '
CcC 40 0 0
CT 2 49 0 1 0.956
TT 0 0 9
The material of the study was genomic DNA extrac-
ted from peripheral blood samples using standard phe-  Table 2

nol—chloroform technique. Genotyping for the /FNL4
gene ss469415590 was performed using the amplifica-
tion-refractory mutation system (ARMS) PCR. Additio-
nal mismatches were introduced in the primers to avoid
the dimer formation.

The primers sequences were IFNL4AG: TCC TTT
ACA CGG TGA TCG CAG C; IFNLATT: TCC TTT
ACA CGGTGA TCG CAG AA; and IFNL4com: TGA
TTG ACC CTG AGC CTG CG. The conditions for amp-
lification were as follows: initial denaturation at 95 °C
for 5 min, 30 cycles of 30 s at 95 °C, 30 s at 62°C, and
30 sat 72 °C, followed by 5 min final extension at 72 °C.
The amplification products of 299 bp were visualized
on 2 % agarose gel with ethidium bromide staining. Ge-
notyping for the /L28B gene 1512979860 was perfor-
med by the PCR-based restriction fragment length po-
lymorphism assay as described previously [5].

Statistical analysis has been performed using Gene
Pop statistical package [6]. The y” test was used to de-
tect deviations from Hardy-Weinberg equilibrium in ge-
notype distribution.

The likelihood-ratio test has been performed to esti-
mate the linkage disequilibrium between ss469415590 and
rs12979860. P <0.05 was regarded as a significant value.

Results and discussion. The results of genotyping
for both studied polymorphic variants are presented in
Table 1. Genotype frequencies for both studied variants
showed no significant deviation from those expected ac-
cording to Hardy-Weinberg equilibrium. The %’ values
for 5469415590 and rs12979860 equaled 0.91 and 0.42
respectively (df = 2). Allelic distribution for ss469415590
was: TT — 0.665, AG — 0.335. Allelic frequencies of
rs12979860 were: C — 0.655, T — 0.345.

The likelihood ratio test was performed to estimate the
genotypic linkage disequilibrium between ss469415590
and rs12979860. The results indicated that the studied

Comparative analysis of ss469415590 and rs12979860 allele

Fisher’s exact test results*

55469415590 55469415590

Population

TT AG (2-tailed p-value)
European 0.691 0.309 0.4759
Eastern 0.934 0.066 0.0001
Asian
African 0.376 0.624 0.0001
AdMixed 504 0.436 0.0187
American
Ukrainian 0.665 0.335 -
. Fisher’s exact test results*
Population rs12979860 C rs12979860 T R
(2-tailed p-value)
European 0.682 0.318 0.4669
Eastern 0.925 0.075 0.0001
Asian
African 0.396 0.604 0.0001
Ad Mixed 0.558 0.442 0.0251
American
Ukrainian 0.655 0.345 -

*Calculated between respective population and Ukrainian populations.

variants are tightly linked (p > 0.0001), the alleles
85469415590 TT and rs12979860 C were in phase.

The recent data show substantial variation in the
$5469415590 and rs12979860 allele distributions bet-
ween different populations.

Therefore, a comparative analysis of the previously
reported ss469415590 and rs12979860 variant allele
frequencies [7] and the results obtained in this study
was performed (Table 2).

There was no difference between the ss469415590
and rs12979860 allele distribution reported for Europe-
an population and that obtained in this study. Respective
distributions for both polymorphic variants in Eastern
Asian, African, and Ad Mixed American populations
were significantly different from the Ukrainian one.
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Conclusions. In this study we have presented the ge-
notype and allele distribution for the recently discove-
red ss469415590 in the /FFNL4 gene in Ukrainian popu-
lation, obtained using ARMS-PCR. The genetic struc-
ture of Ukrainian population in terms of two studied po-
lymorphic variants is similar to the European popula-
tion presented by the «1000 genomesy project.

Taking into account a tight linkage revealed in Uk-
rainian population between the ss469415590 variant
and 1s12979860, a crucial genetic marker of chronic he-
patitis C treatment efficiency, this polymorphism might
be a promising target for further investigation as a phar-
macogenetic marker.

Funding. This work was supported by the National
Academy of Sciences of Ukraine (grant number 0112U
002108); and the State of Ukraine (grant number 0113
U006253).

Jocnipkenns Bapianta ss469415590 rena /FNL4 B nonyssauii Ykpainu
A. M. Kyuepenko, B. M. [Tamnyxa, JI. A. JliBumus

Pestome

Mema. Bcmanosumu po3nooil 2eHomunié i anenié 3a 8apiaHmom
55469415590 2cena IFNL4, a makooic docaioumu 1020 34enieHHs 3
rs12979860 y 2eni IL28B 6 nonyaayii Vkpainu. Memoou. /lo pynu 0o-
crioacenns exoounu 100 necnopioneHux 0oHOpi6 CXIOHO-€6PONeELChH-
K020 NOX00JiCceHHs, AKI npedcmasisiromes nonyisyuro Yrpainu. Ba-
pianm ss469415590 cena IFNL4 cenomunysanu memooom aieib-cne-
yupiunoi ITJIP, eapianm rs12979860 cena IL28B — memooom I1JIP 3
NOOANLUUUM AHATIZ0M NOTIMOPPIZMY O0BACUHU PECMPUKYITIHUX pac-
menmis. Pesynemamu. Yacmomu eenomunie 3a 060oma 00caioxceHu-
Mu eapianmamu i0N0Gioanu OYIiKy8aHumu 3a pieHogazolo Xapoi-
Batinbepea. Posnodin uacmom aneneii 011 ss469415590 6yno nacmyn-
num: TT— 0,665, AG —0,335; o1 rs12979860 — C— 0,655, T— 0,345.
Pesynomamu mecmy cniegionowentss npagdonodioHocmi 3aceiouy-
0Mb HEePIBHOBA2Y 3d 3UENeHHAM MINC OOCTIONCEHUMU NONIMOpizma-
mu (p > 0.0001), masxcopui aneni ss469415590 TT ma rs12979860 C
nepebdysaroms y ¢asi. I'enemuuna cmpykmypa nonynayii Ykpainu 3a
080Ma 00CAIOAHCEHUMU NOTIMOPPHUMU 8apiaHMamu NOOIOHA 00 €6PO-
neticokoi nonynayii, onucanoi 6 npoexmi « 1000 cenomie». Bucnoexu.
bepyuu 00 ysazu micne 3uennenns mixc sapianmom ss469415590 i ea-
HCAUBUM 2CHEMUUHUM MAPKEPOM ePeKMUEHOCMI mepanii XxponivHo2o
eenamumy C y nonynayii Vkpainu — rs12979860, yeii norimopism
BUOAEMbCSL NEPCNEKMUBHUM 011 NOOAIbULO20 OOCTIONCEHHS 11020 K
papmakoeenemuuno2o maprepa.

Knrouogi cnosa: ss469415590, rs12979860, IFNL4, nepisnosaza
30 34enyieHHAM.

Hccnenoanne Bapuanta ss469415590 rena /FNL4 B momynsinuu
Ykpauusl
A. M. Kyuepenko, B. H. [Tamnyxa, JI. A. JIuBmmuig

Pestome

Lens. Yemanosums pacnpedenenue 2eHOMUno8 u ajiieieli no 6apuaH-
my 55469415590 ecena IFNL4, a maxaice ucciedosams e2o cyenierue ¢
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rs12979860 6 cene IL28B 6 nonynayuu Ykpaunoi. Memoowt. B pynny
uccneoosanus exoounu 100 nepoocmeennvix OOHOPOE 80CMOYHO-€6-
POREIiCKO20 NPOUCX0JHCOCHUS, NPeOCMasnalowue NONYIAsYuIo Ykpau-
uol. Bapuanm ss469415590 cena IFNL4 cenomunuposanu memooom
amnenv-cneyugpuuecxoul I[P, eapuanm rs12979860 cena IL28B — I1L[P
€ NOCEOYIOWUM AHATUZOM NOTUMOPPUIMA ONUHBL PECMPUKYUOHHBIX
ppaemenmos. Pesynomameut. Yacmomul eenomunog no 060um uccie-
OyeMbLM 8apUAHMAMU OMEEUANU 0XCUOAEeMbIMU NO pasHosecuio Xap-
ou-Baunbepea. Pacnpedenenue wacmom anneneii ons ss469415590
ovino credyrowum: TT — 0,665, AG — 0,335, ona rs12979860: C —
0,655, T—0,345. Pe3ynbmamol mecma cOomHOWeHUs npagoonooodous
VKA3616AI10M HA HEPAGHOBecUe N0 CYENJIeHUIo MeducOy UCCAeOyeMbIMU
noaumopguzmamu (p > 0,0001), masxcopnvie annenu ss469415590 TT
urs12979860 C naxoosamcs 6 ¢haze. I enemuueckas cmpykmypa nony-
AAYUU YKpaunvl no 08yM uccied08anHbiM NOIUMOPPHBIM 6APUAHINAM
no0obHa esponelickoil nonyaayuu, onucanHou 6 npoexme « 1000 zero-
Mmo6». Buteoowt. C yuemom mecrnoeo cyenienus mMexncoy 8apuaHmom
55469415590 u sascnvim cenemuueckum mapkepom d¢hgexmusnocmu
mepanuu xponuueckoeo cenamuma C 6 nonyasyuu YKkpaunol —
rs12979860, smom noaumoppusm Kadxcemest nepcnekmueHviM OJis
oanvHelue2o ucciedo8aniis e2o 6 Kawecmee papmako2eHemuueckoeo
mapkepa.

Knroueswie cnosa: ss469415590, rs12979860, IFNL4, nepasrose-
cue no cyennieHuio.
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