TAP CHIi NGHIEN ClPU Y HOC

DA HINH DPON NUCLEOTIDE RS2856718 CUA GEN
HLA-DQ TREN BENH NHAN NHIEM VIRUS VIEM GAN C

Nguyén Trong Tué"’, Nguyén Thu Thay, H6 Cam Tu

Trwrong Pai hoc Y Ha Noi

Da hinh gen khang nguyén bach céu ngudi (HLA) I6p Il déng vai tro quan trong trong dap (g mién dich
khéng virus va cé méi twong quan véi nguy co nhiém virus viém gan C (HCV). Nghién ctru nay nhdm danh gia
méi lién quan gitka da hinh don nucleotide (SNP) rs2856718 ctia gen HLA-DQ véi nguy co nhiém HCV va mét sé
déc diém lam sang cta bénh nhén viém gan C. M&u méu tir 101 bénh nhan viém gan C va 127 nguoi khée manh
(nhém déi chimg) da duwoc thu thdp va xéc dinh kiéu gen rs2856718 béng phuong phép TagMan Realtime-PCR.
Ty 1é céc kiéu gen AA, GA va GG lan luot Ia 21,8%, 45,5% va 32,7% & nhém bénh nhén viém gan C; 19,7%,
48% va 32,3% & nhém déi chirng, khéng cé sw khac biét cé y nghia théng ké. Tuy nhién, ty 16 kiéu gen AA &
nhém bénh nhédn HCV c6 chi sé ALT = 41 U/L cao hon déng ké so v6i nhém c6 ALT < 41 U/L (p = 0,041). Két qua
cho thdy khéng cé méi lién quan déang ké giita SNP rs2856718 ctia gen HLA-DQ véi nguy co nhiém HCV, nhung
c6 thé lién quan dén néng dé alanine aminotransferase (ALT) trong huyét thanh ciia bénh nhén nhiém HCV.

Tir khéa: Nhiém virus viém gan C, SNP rs2856718, HLA-DQ.

. DAT VAN BE

Viém gan C 1a bénh truyén nhiém gay ra bdi
virus viém gan C (Hepatitis C virus - HCV), la
mot van dé sirc khde nghiém trong & nhiéu khu
vic trén thé gidi. Theo T chirc Y té Thé gii
(WHO), dén nam 2022 khoang 50 triéu nguoi
nhiém viém gan C man tinh, khoang 30% sb
nguwoi nhiém sé tw khéi, cac trwong hop con
lai sé tién trién thanh viém gan man tinh. Viém
gan C man tinh néu khéng dwoc diéu tri kip thoi
sé dan dén suy chirc ndng gan, xo' gan va ung
thw gan. Khodng 1 triéu ca mac viém gan C méi
hang nam va khodng 242000 nguoi t&r vong
trong ndm 2022, chi yéu do xo' gan va ung thw
biéu mo té bao gan." Viét Nam la quéc gia co
ganh nidng vé bénh gan ding th 2 trong khu
vire Tay Thai Binh Dwong. Uéc tinh nam 2017,
tai Viet Nam sé ngw®i nhiém HCV man tinh 1a
991153 nguwai, trong dé cd 6.638 ngudi tir vong
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do bénh gan lién quan dén HCV.2

Sw lay nhiém va tién trién cta virus viém gan
C chu yéu phu thudc vao kha nang dap (rng mién
dich t& bao cutia vat cha dbi véi cac epitope clia
virus. Kha nang nhan biét va trinh dién khang
nguyén bd&i cac t& bao mién dich dwoc xac dinh
b&i dac diém di truyén clGa vat chd. Hé théng
gen khang nguyén bach ciu ngudi (human
leukocyte antigen - HLA) & vij tri 6p21.31 trén
nhiém s&c thé 6 déng vai trd cha chét trong nhan
dién va dap ing mién dich. Cac bién dbi vé DNA
ctia HLA nhém Il ¢ thé Iam mét can bang mién
dich khi co’ thé nhiém virus viém gan va dan t&i
viém gan man tinh. HLA nhém 1l chd yéu gém 3
phan nhém DP, DR va DQ. Cac nghién ctru da
xac dinh HLA-DQ chi yéu dwoc bidu hién & té
bao lympho B, t& bao duéi gai va dai thuc bao,
tham gia dap ng mién dich t& bao lympho T
va ¢ anh hwéng dén sy nhiém virus viém gan
C man tinh, qua trinh tw thanh thai virus.>5 Alen
G cula da hinh don nucleotide (SNP) rs2856718
trén gen HLA-DQ co6 vai tro bdo vé déi voi sw
nhiém HCV.® Tuy nhién, cac nghién ctru vé vai
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trd cta da hinh don nucleotide rs2856718 cla
gen HLA-DQ dbi v&i nguy co nhiém virus viém
gan C & Viét Nam con han ché. Do vay, dé khao
sat tinh da hinh don nucleotide rs2856718 trén
gen HLA-DQ, chung t6i thyc hién dé tai voi muc
tiéu: Xac dinh da hinh don nucleotide rs2856718
trén bénh nhan nhiém virus viém gan C va mdi
lién quan v&i mot sb dac diém ctia bénh nhan
viém gan C.

Il. DOI TWUONG VA PHUONG PHAP

1. Déi twong

Nhém bénh

Tiéu chuén lwa chon

Bénh nhan dwoc chan doan xac dinh nhiém
virus viém gan C c6 chi sé anti-HCV hoac RNA-
HCV dwong tinh va day du thong tin hd so bénh
an can thu thap, tai BEnh vién Pai Hoc Y Ha Néi.

Tiéu chuén loai triv

Khéng nhiém cac virus viém gan khac (A, B,
D, E, G) hay cac bénh ly vé gan khac.

Nhém chirng

Nhi*rng ngudi dén kham strc khde tai Bénh
vién Pai hoc Y Ha Noi, khéng nhiém virus viém
gan va khéng co cac bénh ly vé gan, twong trng
vé tudi va gi6i véi nhdm bénh.
2. Phwong phap

Thiét ké nghién ctru

Nghién clru mé ta cit ngang. Mau dwoc lua
chon ngau nhién. C& mau dwoc tinh theo cong
thire tinh c& mau wéc lvgng mét ty 1€:

p(1-p)

Trong do:

n: ¢& mau téi thiéu cho nhém nhiém virus
viém gan C va dbi chirng; Z = 1,96 (sai 1am loai
1 & mrc d6 1-a/2); A = 0,1 (d6 chinh xac mong
mubn); p = 0,439 (i 1& alen rs2856718-G &
nhém viém gan C theo Yue va cong sy (2015).6

TAP CHI NGHIEN ClPU Y HOC

Theo tinh toan, c& mau tbi thiéu cta nghién
ctru la n = 95.

Dia diém nghién ctru

Trung t&m Nghién ciru Gene & Protein,
Bénh vién Trwong Dai hoc Y Ha Nbi, Trwdng
Pai hoc Y Ha Nbi.

Quy trinh ky thuat

Thu thédp 2 mL mau tinh mach vao 6ng
chéng déng EDTA. DNA dwoc tach chiét tir
mau toan phan st dung bd kit Wizard Genomic
DNA Purification Kit (Promega, USA). Kiéu gen
clia SNP rs 2856718 dwoc xac dinh béng ky
thuat Realtime-PCR dac hiéu alen s dung
moi va probe rs2856718 [VIC/FAM] ¢c6 trinh tw
5-CCTCTGGCAGGTTAAGAAGAGCTGTIC/T]
TAATCCCATGGCCTGTCCTCCCACA-3..

Thanh phan phan (ng Realtime-PCR: 5uL
Tagman™ Fast Advanced Master Mix 2X,
0,25uL (primer + probe rs2856718 40X), 2uL
DNA khuén (50 ng/uL) va 2,75uL H,0.

Chu trinh nhiét: 60°C/ 30 giay, 95°C/ 10
phut, 40 chu ky (bién tinh & 95°C/ 15 giay, kéo
dai & 60°C/ 1 phut), 60°C/ 30 giay.

Phwong phap thu thap sé liéu

Hbi ctru dir liéu cé san trong bénh an.

Xt ly s6 liéu

S6 lieu dwoc phan tich bdng phan mém
SPSS 20.0. Cac chi sé dinh tinh dwoc tinh toan
OR, p va 95% CI bang thuat toan x2. Cac chi
sb6 dinh lwong dwoc so sanh bang phan tich
phwong sai (One-Way ANOVA). Su khac biét
c6 y nghia thdng ké khi p < 0,05.

3. Pao dirc nghién ctru

MAu nghién clru 1a mau con lai sau khi da
st dung dé kiém tra strc khoé dinh ki ctia bénh
nhan, khéng can thiép. Moi théng tin clia ca
nhan dwoc ma hoéa va gilr bdo mat an toan.
Thu thap s6 liéu dwoc tién hanh mét cach trung
thwe, chi phuc vu cho muc dich nghién ctru.
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. KET QUA
Bang 1. Pic diém chung cta d6i twong nghién ciru
Dac diém Nhém déi chirng Nhém viém gan C b
(n=127) (n=101)
Gigi
Nam (%) 87 (68,5) 70 (69,3)
0,897
NG (%) 40 (31,5) 31 (30,7)
Tubi (n&m)
53 £9,37 51+ 12,41 0,172
Mean + SD
AST (UIL) 23 (19) 36 (26) < 0,0001
Median (IQR) '
ALT (ULL) 23 (17) 35 (21,5) < 0,0001
Median (IQR) ’ '
GGT (UL
. (UL) 47 (31)
Median (IQR)

*ALT: alanine aminotransferase; AST: aspartate aminotransferase;
GGT: gamma-glutamyltransferase; IQR: interquartile range

Nghién ctru duwgc thiye hién trén 101 bénh
nhan viém gan C va 127 ngwoi khdée manh.
Trong d6, nhém viém gan C gdm 70 (69,3%)
bénh nhan nam va 31 (30,7%) bénh nhan ni,
véi tudi trung binh 51 £ 12,41; nhém dbi chirng
gdm 87 (68,5%) nam va 40 (31,5%) ni, v&i tubi
trung binh 53 + 9,37. Tudi trung binh va ti 1& gidi

tinh gitra 2 nhém twong déng nhau (p > 0,05).
Cac chi sb hoa sinh AST, ALT c6 sw khac biét co
y nghia théng ké gira 2 nhém, v&i p < 0,0001.
Trong d6, nhdém viém gan C cé chi s6 AST (36
U/L) va ALT (35 U/L) cao hon dang ké so v&i
nhém dbi chirng cé chi s6 AST (23 U/L) va ALT
(23 U/L). (Bang 1).

Bang 2. Ty lé kiéu gen va alen ctia rs2856718 gen HLA-DQ trén nhém nhiém HCV
va nhém déi chirng

Nhém chirng Nhoém viém gan C

Kiéu gen/ alen OR 95% ClI p
n % n %
AA 25 19,7 22 21,8 1
AG 61 48,0 46 45,5 0,857 0,430-1,707 0,661
. GG 41 32,3 33 32,7 0,915 0,439-1,905 0,812
Kieu gen
GG + AG 102 80,3 79 78,2 0,880 0,462-1,676 0,698
AG + AA 86 67,7 68 67,3 1
GG 41 32,3 33 32,7 1,018 0,583-1,778 0,950
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Nhém chirng

Nhém viém gan C

Kiéu gen/ alen OR 95% ClI p
n % n %
A 11 43,7 90 44,6 1
Alen
G 143 56,3 112 554 0,966 0,666-1,401 0,855

Két qua phan tich sw phan b cac kiéu gen
clia rs2856718 (bang 2) cho thay khéng c6 sw
khac nhau gira nhém viém gan C va dbi chirng
(p > 0,05), véi ti 1& kiéu gen AA, AG va GG la
21,8%, 45,5 va 32,7% & nhém viém gan C;
19,7%, 48% va 32,3% & nhom déi chirng. Khi
so sanh ti 1é cac cap kiéu gen AG voi AAva GG
v&i AA, khdng co sw khac biét cé y nghia théng
ké gitra hai nhém nghién ctu (1an lwot OR =
0,857, 95% Cl: 0,430 - 1,707, p = 0,661 va OR
= 0,915, 95% CI: 0,439 - 1,905, p = 0,812). Khi

so sanh gitra nhém kiéu gen GG + AG v6&i AA
va nhom kiéu gen AG + AA véi GG, cling khong
tim thay sw khac biét cé y nghia théng ké gitra
2 nhém (OR = 0,880, 95% CI: 0,462 - 1,676, p =
0,698 va OR = 1,018, 95% CI: 0,583 - 1,778, p
= 0,950). Ti |é phan bd alen A va G trong nhém
viém gan C 1an luot [a 55,4% va 44,6%; & nhom
dbi chirng 1a 43,7% va 56,3%, khéng khac nhau
c6 y nghia théng ké (OR = 0,966, 95% CI: 0,666
- 1,401, p = 0,855).

Bang 3. Méi lién quan giira rs3077 vé&i mot s6 diac diém cua nhém viém gan C

. AA AG GG p
Pac diém
n % n % n %
. <60 17 22.1 36 46,7 24 31,2
Do tudi 0,843
> 60 5 20,8 10 41,7 9 37,5
Nam 13 18,6 35 50,0 22 31,4
Gigi tinh 0,336
N v 9 29,0 11 355 11 35,5
AST <40 12 21,4 24 42,9 20 35,7
0,755
(U/L) >40 10 222 22 48,9 13 28,9
ALT < 41 7 12,5 29 51,8 20 35,7
0,041
(UL) > 41 15 33,3 17 37,8 13 28,9
GTT < 8 hoic > 61 17 23,9 28 39,4 26 36,6
0,164
(U/L) 8 <x <61 5 16,7 18 60,0 7 23,3

Méi lién quan gitra rs2856718 véi mot sb
d&c diém cGa nhém viém gan C dwoc danh gia.
Két qua thé hién & bang 3 cho thay, khéng c6
méi lién quan gilra rs2856718 va cac dic diém
do tudi (< 60 va = 60 tudi), gidi tinh (nam va

ni), chi s& AST (< 40 va = 40 U/L), GTT (< 8
hoac > 61 va 8 <x<61) v&ip > 0,05, nhwng co
méi lién quan gitra rs2856718 va chi sb ALT (<
41 va =41 U/L) véip = 0,041.
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Bang 4. Ty lé kiéu gen va alen ctia rs2856718 gen HLA-DQ
theo chi sé ALT ciia nhém viém gan C

Nhém viém gan C

Kiéu gen/ alen ALT <41 U/L ALT 241 U/L OR 95% CI p
n % n %

AA 7 12,5 15 33,3 1
AG 29 51,8 17 37,8 0,274 0,093-0,804 0,019
X GG 20 35,7 13 28,9 0,303 0,097 -0,946 0,040

Kiéu gen

GG + AG 49 87,5 30 66,7 0,286 0,105-0,781 0,015

AG + AA 36 64,3 32 71,1 1
GG 20 35,7 13 28,9 0,731 0,314-1,703 0,468

A 43 38,4 47 52,2 1

Alen

G 69 61,6 43 47,8 0,570 0,325-1,000 0,050

Két qua phan tich & bang 4 cho thay, khi so
sanh ti 1& cac kiéu gen AG va GG véi kiéu gen
AA cho thdy c6 sy khac biét cé y nghia théng
ké gitra 2 nhém nhiém virus viém gan C c6 chi
s6 ALT <41 U/LvaALT = 41 U/L (lan lwot OR =
0,274, 95% CI: 0,093 - 0,804, p = 0,019 va OR
= 0,303, 95% CI: 0,097 - 0,946, p = 0,04). So
sanh ti 1& nhém kiéu gen GG + AG véi kiéu gen
AA gitra hai nhém ciing khac nhau c6 y nghia
théng ké (OR = 0,286, 95% Cl: 0,105 - 0,781,
p = 0,015). Tuy nhién, khi so sanh ti 1& nhém
kiéu gen AG + AA véi kiéu gen GG lai khong c6
s khac biét cé y nghia théng ké gitra 2 nhém
nghién ctru (OR =0,731, 95% CI: 0,314 - 1,703,
p = 0,468). Ti lé alen A va G cling khéng khac
nhau cé y nghia théng ké gitra hai nhém phan
tich (OR = 0,57, 95% CI: 0,325 - 1, p = 0,05).
(Bang 4).

IV. BAN LUAN

Pa hinh SNP rs2856718 cua gen HLA-DQ
dwoc phan tich trén 101 mau viém gan C va
127 mau dbi chirng khée manh. Hai nhém mau
nghién cu twong déng nhau vé tudi trung binh

va ti 1é nam nir. Nhém dbdi chirng cé ndng do
AST va ALT trong mau trung binh thdp hon
nhiéu so v&i nhém HCV, dbng thdi mic do
phan tan nhd hon. Piéu nay phu hop véi trang
thai strc khde binh thwérng & nhém dbi ching.
Nhém viém gan C cé ndng do AST va ALT
trong mau trung binh cao hon, phan anh tinh
trang gan c6 thé bj tn thwong do virus viém
gan C. biéu nay phu hop véi viéc bénh nhan
nhiém HCV thwéng c6 tdn thwong gan. Do léch
chuén cao & nhém viém gan C ciing cho thay
s khéng ddng nhét I1&n hon trong mirc dd tén
thwong gan & nhém nay.

Cac nghién clru gan day cho thay, cac da
hinh di truyén gen HLA-DQ c6 lién quan dén
s nhay cam v&i nhiém virus viém gan C va
tién trién ctia viém gan C man tinh. Theo nghién
ctru két hop toan bo bo gen (GWAS) clia nhém
Urabe (2012), SNP HLA-DQA1*0601 twong
quan doc lap v&i nguy co tién trién thanh xo
gan trén nén viém gan C man tinh (OR = 2,8,
p = 4,53x10%).7 Sy thay thé acid amin (R55P)
trong protein HLA-DQB1 dac hiéu v&i alen
DQB1*03 c6 anh huwédng dén khd nang nhiém
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HCV man tinh va alen HLA-DQB1*0301 c6 lién
quan dén qua trinh ty thanh thai virus HCV (OR
=4,52,95% Cl: 2,15-9,51, p = 0,0039) & ngu&i
Nhat.>® Nghién clru cia Huang (2017) cho
thdy, SNP HLA-DQ rs7453920 twong quan véi
sw nhay cdm nhiém virus HCV & nguwdi Trung
Qubc.* Alen A clia rs7453920 lam tang dang ké
kh& nang nhiém HCV trong mé hinh di truyén
tréi (adjusted OR = 1,33, 95% CI: 1,04 - 1,71, p
= 0,026) va mé hinh di truyén I&n (adjusted OR
=1,30, 95% CI: 1,06 - 1,60, p = 0,012).4

SNP rs2856718 nam & viing gen xen ké gitra
HLA-DQB1 va HLA-DQAZ2, tai vi tri 32702478.5
Vai trd chinh xac ctia né trong biéu hién gen
khéng rd rang va nghién ctru vé méi lién quan
gitba SNP rs2856718 v&i nguy co nhiém HCV
con han ché. Mot nghién ctiru GWAS tredc day
da chi ra rang alen rs2856718G lam tang nguy
co nhay cam v@&i viém gan B man tinh mét cach
doc lap & quan thé ngwdi Nhat, trong khi cac
nghién ctru khac cho thay alen nay c6 lién quan
dén viéc gidm nguy co tién trién thanh HBV
man tinh & bénh nhan ngwdi A Rap Xé Ut va
Trung Quéc.5® Cac két quéd khac nhau duoc
tim thy trong cac nghién ctu trén vé nhiém
HBV c6 thé la do sy khac biét vé quan thé,
chling téc dwoc nghién clru va dac biét la sy
diéu hoa biéu hién cwe ky phire tap ctia HLA 16p
II. Pa hinh rs2856718 dwgc nhom nghién clru
cua Yue (2015) chirng minh cé twong quan v
tinh nhay cdm tw nhién véi nhiém HCV & quan
thé ngudi Trung Québc. Trong dé, kiéu gen CT
(AG) c6 vai trd bao vé déi véi sy nhiém HCV tw
nhién hon kiéu gen TT (AA) (OR = 0,712, 95%
Cl: 0,554 - 0,914, p = 0,024), alen C (G) gidm
nguy co nhiém HCV & nhém bénh nhan gidi
tinh nam (OR = 0,713, 95% CI: 0,552 - 0,921).5
Nghién ctru clia Shai-di va cong sy (2017) cho
thay kiéu gen di hop tor AG cla rs2856718 co
thé lam gidm nguy co’ nhiém virus HCV (OR =
0,73, 95% Cl: 0,56 - 0,94). Tan sb kiéu gen AG
& bénh nhan nhiém HCV thap hon so v&i dbi

chirng & nhém gidi tinh nam (OR = 0,68, 95%
Cl: 0,51 - 0,93)." Bang chirng dich té& hoc cho
thdy sw khac biét vé& gisi tinh ¢ anh hwéng
dén kha nang mién dich cta vat cha dbi véi
sy nhiém HCV. Ti |& nhiém HCV & nam gi&i
cao hon & ni gidi c6 thé do vai trd bao vé cla
estrogen déi v&i nhiém HCV va dap (rng mién
dich dac hiéu HCV khong du & bénh nhan nam
gi&i. Ti 1& nhiém ciing lién quan twong dbi véi
yéu t6 di truyén va dwdrng lay nhiém HCV. Trong
nghién ctru clia ching t6i, khong tim thdy méi
lién quan gitra cac kiéu gen va alen rs2856718
v&i nguy co nhiém HCV, nhwng lai tim thay méi
lién quan vé&i chi s6 ALT huyét thanh & bénh
nhan nhiém HCV. Ti & kiéu gen GG va AG cao
hon dang ké trong nhém viém gan C c6 chi s6
ALT binh thuwdng so v&i nhém viém gan C co6
chi s6 ALT bét thudng (p < 0,05). Diéu nay goi
y rang, kiéu gen AA c6 thé lién quan véi sw tén
thwong gan & ngudi nhiém viém gan C. Yu va
cbng sy (2007) cling da danh gia su twong
quan gitra cac gen HLA v&i ndng do ALT trong
huyét thanh va a&nh huwéng cla cac gen HLA-
DQA1, DQB1 va DRB1 dén sy tién trién cla
tdn thwong gan & bénh nhan viém gan C man
tinh."2 Trong nhirng bénh nhan nhiém HCV man
tinh, tAn suét xuét hién cac alen DQA1*0501,
QB1*0301 va DRB1*0401 da tang lén dang
ké trong nhém ALT binh thuwdng so véi nhirng
ngwoi cd mirc ALT bt thuwéng, trong khi d6 tan
suét alen DQB1*0201 lai thAp hon dang ké. Tan
s6 haplotype clia DQA7*0301-DQB1*0301,
DQA1*0501-DQB1*0301 va  DRB1*1101-
DQB1*0301 dwoc phat hién 1a cao hon dang ké
& nhém ALT binh thwdng. Cac alen HLA cu thé
c6 thé c6 anh huédng dén ndng dd ALT huyét
thanh cia bénh nhan nhiém HCV man tinh nhw
la yéu tb di truyén clta vat chi & ngwoi Trung
Quéc. Cac alen DQA1*0501, DQB1*0301 va
DRB1*0401 va cac haplotype DQA7*0301-
DQB1*0301, DQA1*0501-DQB1*0301 va
DRB1*1101-DQB1*0301 c6 lién quan dén hoat
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dong viém gan thap; trong khi alen DQB71*0201
c6 mdi twong quan ch&t ché véi sy tién trién
cta tdn thwong gan & bénh nhan nhiém HCV
man tinh.'?

Céac nghién clru sau hon v&i ¢ mau lon
hon can dwoc thwc hién dé xac dinh méi lién
quan gilra rs2856718 va kha nang nhiém HCV
& cac dan toc khac nhau va tim hiéu chire nang,
sy dong gop clia alen rs2856718-G trong phan
&¥ng mién dich déi véi nhiém HCV.

V. KET LUAN

Két qua nghién ctru khéng tim thay méi lién
quan gilra da hinh rs2856718 clia gen HLA-DQ
véi nguy co nhiém virus HCV nhung cé thé cé
lién quan v&i ndng dd alanine aminotransferase
huyét thanh bénh nhan nhiém virus HCV.
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TAP CHI NGHIEN ClPU Y HOC

Summary

SINGLE-NUCLEOTIDE POLYMORPHISM RS2856718
OF HLA-DQ GENE ON HEPATITIS C PATIENTS

Human leukocyte antigen (HLA) class Il polymorphisms play a crucial role in antiviral immune
responses and are associated with susceptibility to hepatitis C virus (HCV) infection. This study
aimed to assess the association between the single nucleotide polymorphism (SNP) rs2856718 in
the HLA-DQ gene and the risk of HCV infection, as well as certain clinical characteristics of HCV
patients. Blood samples were collected from 101 HCV patients and 127 healthy controls, and the
rs2856718 genotype was determined using the TagMan Realtime-PCR method. The frequencies
of the AA, GA, and GG genotypes were 21.8%, 45.5%, and 32.7% in the HCV group, respectively,
compared to 19.7%, 48%, and 32.3% in the control group, with no statistically significant difference.
However, the frequency of the AA genotype was significantly higher in HCV patients with ALT levels =
41 U/L compared to those with ALT <41 U/L (p = 0.041). These findings suggest that SNP rs2856718
in the HLA-DQ gene is not significantly associated with HCV susceptibility but may be related to
serum alanine aminotransferase (ALT) levels in HCV-infected patients.

Keywords: Hepatitis C virus infection, SNP rs2856718, HLA-DQ.
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