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POLYMORPHISM OF SMAD7 (RS4939827) AND EIF3H (RS1682766) GENES AS A CRITERIUM
OF FIBROSIS PROGRESSION RATE IN PATIENTS WITH CHRON IC HEPATITIS C AND B
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The purpose of the study was to assess the pitggibithe relationship between the gene polymanphof SMAD family
member 7 (SMAD7C> T), the eukaryotic translatioitidtion factor (elF3hC> A) and the degree of lifiérosis in a pilot project in
patients with chronic hepatitis B and chronic higipat. Differences in the frequencies of alleléshe SMAD7 gene in the ethnically
homogeneous group of residents of the Odessa regjmtients with chronic hepatitis C and chrorépdtitis B compared to healthy
individuals (p <0.05) were found. The presencearfatations was established: in patients with dartepatitis C, there is a direct
weak correlation between the degree of fibrosis and SMAD7 genotypes (p <0.01); in patients with chronic hepatitis B, there is a direct
strong correlation between the fibrosis degreeSiMAD7 genotypes (p <0.01). The correlation betwberdegree of liver fibrosis and
certain genotypes of SMAD7 in patients with chrdmpatitis C and chronic hepatitis B permits tothsenformation obtained as one
of the criteria for the rate of fibrotic procespesgression in the liver.
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NOJIIMOP®I3M I'EHIB SMAD7 (RS4939827) EIF3H (RS16892766)
AK KPUTEPIM HIBUAKOCTI ®IBPO3Y Y XBOPUX HA XPOHIYHI 'EITATUTU CI B

V crarri BUBYEHO B3a€MO3B'130K MK moniMopgizmom renis SMAD7, elF3hi crynenem (ibposy mediHKd B MiIOTHOMY
MIPOEKTI Y XBOPHUX Ha XpoHiuHMH renaruT C Ta XpoHIYHHUIA renatuT B. BeTaHoBneHo BiMIHHOCTI 1O acToTax ajeneii rena SMAD7 y
XBOpHX Ha XpoHiuHMi reratut C Ta XpOHIYHMIA renartut B y MOpiBHAHHI 3 MPaKTHYHO 300POBHMH oco0aMu. BusiBIeHO KopersmiiiHi
3B'SI3KU: TIPSIMUiA c1abKuil y XBopux Ha XpoHiyHMi rerarut C Mix cryneHeM ¢i0po3y i renorunamu SMAD7; y XBOpHX Ha XpOHIUHUI
renarut B — npsvmii crmbHUN MK cTyrneHeM ¢iopo3y i renorunamu SMAD7Y. HasBHICTE B3a€MO3B'SI3Ky CTyTeHs (iOpo3y MEdiHKH i
neBHux reHorunisB SMAD7 y xBopux Ha XpoHiuHuii renarut C Ta XpOHIYHMH remarut B 103BoIsie BUKOPHCTOBYBATH OTPUMAaHy
iH(OpMAILIiFO SIK OITHH i3 KPUTEPITB IIBHIKOCTI MPOrpecyBaHHs (hiOPOTHUHUX MPOIECIB MECUiHKH.

Kurouosi ciioBa: SMAD family member 7eykapioriunnii ¢axrop iHitiarii Tpancisuii €lF3h, xponiunuii renarur C,
XpOHIYHHH renarut B.

The work is a fragment of the research project tHeatenetic significance of disorders in the lipidgadation— antioxidant
system (LPO / AOS) in patients with viral infectiaf various etiologies”, state registration No1@U007316.

Currently, molecular genetic studies in patientthwhronic viral hepatitis are aimed at developing
predictive models of both the risk of developinggti fibrosis and that of hepatocarcinoma in a paler
patient based on the model of intergenic interastja, 3, 15, 5].

SMAD - proteins have been identified as mediatbsamscriptional activation. SMAD — proteins
are involved in the transmission of signals reatitlrough the cell surface receptors of variougepme
family members associated with TGFAfter activation, these proteins move to the eus] where they can
activate transcription [11, 13].

Several studies have shown that the SMAD7 proteinvolved in the regulation of cell signaling,
proliferation, differentiation, and apoptosis oligeand is the most important antagonist of BE; 10].

It has been established that the initiation of dcaiption depends on tyrosine kinase and can be
blocked by SMAD7. SMAD6 and SMAD7 belong to a grafpproteins that block the receptor of mediated
R-SMAD proteins phosphorylation. It was experiméptastablished that SMAD7 prevents the activatibn
Ito (stellate) cells and liver fibrosis, which magntribute to inhibition of the processes of madign
transformation and metastasis [7, 8].

There is evidence in the literature that some efSMAD proteins are involved in the regulation of
microRNA biogenesis. New biological markers for dicéng the course and outcomes of various
pathological processes, including those in infestipathology, are being studied. MicroRNAs are ickened
as such markers. Micro RNAs block protein transtatind induce degradation of translational risk RNA
(mRNA), regulate post-transcriptional gene expoesf9, 4].

It was shown that among numerous microRNAs in loepéts, microRNA-122 was identified,
where it is expressed at a high level. At the séime, microRNA-122, as one of the most important
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regulators of gene expression, interacts with titeaoslated region of the 5 'ITR RNA of the HCV geae,
which protects the viral RNA from degradation bypionucleases of hepatocytes [12, 14, 15].

The search for molecular markers and early diagrafshepatocarcinoma continues to be a topical
field of molecular genetic research. Highly spec#ind highly sensitive markers of hepatocellulacinama
have not been established yet. However, a numbevefues are being considered to identify potential
markers of hepatocellular carcinoma.

Various approaches are considered as promisinggi@ms for predicting the course and outcomes
of chronic hepatitis of viral etiology: transformgigrowth factor B1 (TGHB1), microRNA, determination of
mutations in intracellular signaling molecules e thctor of eukaryotic translation initiation, thade of the
phosphorylated elF3h subunit in carcinogenesio#imel processes [3, 11, 6].

Taking into account the specific features of th#aition of translation in RNA of the hepatitis C
virus, further study on the interaction of the BERIAD7 signaling pathway and signaling pathwaysttfier
regulation of protein synthesis at the stage a¢tion of metabolic and signaling pathways of $@urction in
eukaryotes creates prospects in future to redueceigk of developing cirrhosis through the BMP/SMAD
signaling pathway.

The purposeof the study was to assess the possibility ofreetadion between the polymorphism of
the SMAD family member 7 (SMAD7C> T) genes and eybtic translation initiation factor (elF3hC> A)
and the degree of liver fibrosis in the pilot pobjim patients with chronic hepatitis B and chramgpatitis C
living in the Odessa region, and to assess theects for predicting the outcome of chronic virapatitis
based on these genetic markers.

Materials and methods.The study included 41 patients with chronic hejgaBt and 100 patients
with chronic hepatitis C aged 62 to 18 years. Womere 47% (66 persons), and men - 53% (75 persalhs),
of them being residents of the Odessa region. rRatiacluded in the study were selected using nando
sampling technique. The duration of the diseasendicexceed 10 years. All patients included indtugly
signed an informed voluntary consent. The methagodd this clinical observation meets the requirsta®f
the ONMedU Bioethics Committee (Protocol No. 17%Nofember 19, 2010).

Examination was carried out on an outpatient katdise hepatological center of the KNP “Odessa City
Infectious Diseases Hospital”. To establish thalfiiagnosis, the routine biochemical tests wegrsl an
increase in the activity of AST and ALT, the cortcation of total bilirubin and its fractions). Sérgical
markers of parenteral hepatitis (antigens HBeAghBdAg, antibodies aHCV) were determined by ELISA,
guantitative and qualitative content of HCV RNA a8V DNA was determined by PCR.

The control group is represented by 39 practicadiglthy individuals, their mean age is 32+1.05
years. The number of women and men was practitelgame (20 men and 19 women).

Allelic polymorphism of SMAD family member 7 (SMADZ> T) genes and eukaryotic translation
initiation factor (elF3hC> A) was studied at theearch laboratory on the basis of the St. Paul &erm
Diagnostic Center by PCR method. The parametetheoperformed temperature cycles and the primers’
structure are described in the GenBank genomibdséa

To assess the severity of morphological changesdghree of liver fibrosis), the Fibrotest methbd o
non-invasive diagnostics was used, which is annati¥e to puncture liver biopsy.

The strength of the identified associations wasss&sl in terms of the odds ratio (OR) and its 95%
confidence interval (CI). The difference in the gared values was considered statistically sigmificd p
<0.05, provided that the 95% CI value for OR doessimclude 1. In order to identify correlations Wween
individual indices, the Spearman correlation cogdfit was applied.

Results of the study and their discussionin the study of SMAD7 (SMAD7 C> T) allelic
polymorphism, certain differences were revealdtiéncontrol group and the studied groups of pati@éables
1-3).

Table 1
Comparison of SMAD7 gene polymorphisms occurrencedquency in patients with CHB
and in the control group
|  CHB patients (n=41) | Control group (n=39)| OR | BWwWC | p
SMAD7 (SMAD7 C>T) rs4939827

CcC 16 21 0.549 0.226-1.334 >0.5
CT 16 6 3.520 1.204-10.289 <0.01
TT 9 12 0.633 0.232-1.728 >0.5

The study of allelic polymorphism SMAD7 (SMAD7 C3 fievealed a significant predominance of
the heterozygous CT genotype in the group of CHigipia (39%) in comparison with the control grodd
(p <0.01). In the group of practically healthy widuals, a high frequency of homozygous CC (54%) Bh
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(31%) genotypes was established, while no statiltisignificant difference was found.

Table 2
Comparison of SMAD7 gene polymorphisms occurrencedquency in CHC patients and in the control group
| CHC patients (n=100) | Control group (n:39)| OR | 98P6 | p
SMAD7 (SMAD7 C>T) rs4939827
CC 21 21 0.228 0.103-0.503 <0.01
CT 56 6 7.0 2.693-18.196 < 0.004
TT 23 12 0.421 0.295-1.532 >0.5

When studying the allelic polymorphism SMAD7 (SMADZ> T) in CHC patients, a certain
predominance of the heterozygous CT genotype (3&6)also found in comparison with the control group
(15%) (p <0.005).

Table 3
Comparison of the SMAD7 gene polymorphisms occurrare frequency between groups
of patients with CHC and CHB
| CHC patients (n=100) | CHB patients (n=41) | OR | 96DRb | p
SMAD7 (SMAD7 C>T) rs4939827
CcC 21 16 0.403 0.188-0.916 <0.05
CT 56 16 1.989 0.947-4.174 <0.05
TT 23 9 1.062 0.443-2.545 >0.5

In the process of studying the SMAD7 (SMAD7 C> Tiélec polymorphism occurrence frequency in
CHC patients, a slight predominance of the hetgozy CT genotype (56%) (p <0.05) in comparison with
the group of CHB patients (39%) was found. Wheihghg the homozygous CC genotype (21% in CHC
patients and 39% in CHB patients) and mutant hogmzy TT (23% in CHC patients and 22% in CHB
patients) occurrence frequency, no statisticatiyificant differences were found in the groups &fBCand
CHC patients.

The study of allelic polymorphism of the eukarydtictor of elF3h translation initiation in the canit
groups and patients with CHC and CHB did not reasal significant differences. The mutant homozygous
AA elF3h genotype (elF3h C> A) prevailed in thewgaf healthy individuals (85%), in patients withiB
(80%), and in patients with CHC (88%). Heterozyg@éselF3h genotype (elF3h C> A) was detected in a
smaller number of healthy individuals (15%), aslvasl in patients with chronic hepatitis (20% in CHB
patients and 12% in CHC patients). The homozygdui®IE3h genotype (elF3h C> A) was not found either
in healthy individuals or in patients with chrohiepatitis.

To assess the correlation between the degreerosiband allelic polymorphism of the elF3h and
SMAD7 genes, all patients were divided into threbgsoups depending on the degree of fibrosis. th bo
groups, patients with a minimum degree of acti{ii§-F1) prevailed — 46% and 41%; the number okp#i
with CHC moderate fibrosis (F2) made 31%, and pttiwith CHB — 34%. There were 23% of CHC patients
with severe liver fibrosis (F3), and 25% of CHBipats.

The correlation between hepatic tissue fibrosisalletic polymorphism of the studied genotypes was
assessed using the Spearman's rank correlatidiciengf(table 4).

Table 4
Correlation links between different elF3h and SMAD7genotypes and the degree
of liver fibrosis in patients with CHC and CHB
| SMAD7 | eukaryotic factor elF3h | A | F
patients with chronic hepatitis C
SMAD 7 1 -0.104 0.315** 0.393**
eukaryotic factor elF3h -0.104 1 -0.078 -0.017
A 0.315** -0.078 1 0.695**
F 0.393** -0.017 0.695** 1
patients with chronic hepatitis
SMAD 7 1 -0.132 0.786** 0.947*
eukaryotic factor elF3h -0.132 1 -0.173 -0.108
A 0.786** -0.173 1 0.741*
F 0.947* -0.108 0.741* 1

Note: ** — statistically significant correlatiop< 0.01)
The presence of the following correlations washdistzed:
e in patients with CHC — a direct weak correlatiortween the degree of fibrosis and the SMAD7
genotypes, p <0.01 (a lesser degree of fibrosibssrved in carriers of the CC genotype, a greaigree
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of fibrosis — in carriers of the TT genotype);

» in patients with CHB — a direct strong correlatimiween the degree of fibrosis and genotypes SMAD?7,
p <0.01 (a lower degree of fibrosis is observechimiers of the CC genotype, a greater degredafdis
—in carriers of the TT genotype).

The study of the allelic gene polymorphism coriefais a topical field in modern hepatology. The
work by L.V. Moroz et al. showed the associatioraltglic polymorphism of cytokine genes and theesigy
of liver damage in patients with chronic hepa@@ig2, 3].

The study of SMAD7 and elF3h polymorphism in pasewith chronic liver pathology of viral
etiology was the first to be carried out. The abseof a significant difference in the frequencystAD7
genotypes in patients with CHC and CHB may serveadirmation of the importance of this particular
component in the genetic profile of patients.

The presence of a correlation between the liveodis degree and genotypes SMAD7 and elF3h
permits to use the information obtained as onehef fossible criteria for the rate of fibrotic preses
progression in the liver. We can assume the existeh protective and pro-fibrotic alleles of vasogenes,
which is reflected in the works of other authors4R Further study of allelic polymorphism of cigiee genes
in patients with chronic viral liver pathology witlermit to create a personalized approach to dsntient
tactics of such patients.

1. Differences are established by allele frequaengi¢ghe SMAD7 gene in an ethnically homogeneous
group of the Odessa region residents in patients @HC and CHB compared to practically healthy
individuals (p <0.05), which suggests a certainradation between the polymorphism of this gene ted
formation of a chronic infectious process.

2. Patients with homozygous CC SMAD7 genotype Hasser fibrotic changes in the liver than
carriers of homozygous TT genotype (p <0.01).

Prospects of further research lie in the fact tthet mutation of the eukaryotic translation initiati factor elF3h genes in
patients with chronic hepatitis is possibly asstamanot only with the formation of chronic pathglpgut also with the development of
hepatocellular carcinoma, which will be the subjefcturther research.
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