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Cytochrome P450 family 2 subfamily E member 1 (CYP2EL) converts ethanol to
acetaldehyde and reactive oxygen species that can cause liver damage and develope
liver cancer in alcoholics. CYP2E1*5B T, CYP2E1*7B T of CYP2E1*5B (C-1053T;
rs2031920/rs3813867) and CYP2E1*7B polymorphisms (G-71T; rs6413420) belong to
the regulation region (5’-flanking region) is thought to enhance in CYP2E1l gene
transcription. In this study, we determined allele and genotype frequency of
CYP2E1*5B and CYP2E1*7B in 96 Vietnamese individuals for health checking and
treatment at Thai Nguyen national hospital by identifying and nucleotide sequence
analyzing. In 96 research individuals, 65 individuals were for the wild homozygous
genotype CYP2E1*5B CC with the highest rate of 67.71%; 29 individuals with
heterozygous genotype CYP2E1*5B CT ranked second, accounting for 30.21%, mutant
homozygous genotype CYP2E1*5B TT has the lowest rate of 2.083% with 2 cases. The
allele frequency of the mutant variant CYP2E1*5B T in the study population isn’t small
(17.2%). While, CYP2E1*7B is not polymorphic, 100% of individuals have wild
homozygous genotype CYP2E1*7B GG. Thus, ethanol metabolism in this study
population was not affected by the CYP2E1*7B polymorphism, while CYP2E1*5B
could have differences in the expression of the CYP2EL gene. This study highlights the
need to study the relationship of CYP2E1*5B polymorphisms in alcholism Vietnamese
living in the northern provinces and suffer from related diseases.
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CYP2EL (cytochrome P450 family 2 subfamily E member 1) chuyén hoa ethanol thanh
acetaldehyde va cac loai oxy phan ung co thé gay nén céc tén thuong gan va nguy co
phét trién ung thur gan & nguoi nghién ruou. Alen CYP2E1*5 T va CYP2E1*7B T da
hinh CYP2E1*5B (C-1053T; rs2031920/ rs3813867) va CYP2E1*7B (G-71T;
rs6413420) thudc ving diéu khién (5’-flanking region) cua gen CYP2E1 di duoc
ching minh c6 vai tro ting cuong qua trinh phién méa caa gen CYP2EL. Trong nghién
ciu ndy, ching i nghién ctu tan s6 kiéu gen, tan s6 alen da hinh CYP2E1*5B va
CYP2E1*7B & 96 ca thé ngudi Viét Nam dén kiém tra stc khoe va diéu trj tai Bénh
vién Trung wong Thai Nguyén bang phuong phap xac dinh va phan tich trinh tu
nucleotide. Trong 96 cé thé nghién ciru, da hinh CYP2E1*5B c6 65 ca thé cd kiéu gen
ddng hop tir kiéu dai CYP2E1*5B CC Vi ty 1¢ cao nhat 67,71%; 29 cé thé c6 kiéu gen
di hop tur dot bién CYP2E1*5B CT ding thir 2, chiém 30,21%; kiéu gen dong hop tir
dot bién CYP2E1*5B TT ¢4 ty Ié thap nhat 2,083% vi 2 truong hop. Tan s6 alen cia
bién thé dot bién CYP2E1*5B T trong quan thé nghién ciu 1a khéng nho, chiém
17,2%. Trong khi, CYP2E1*7B khong da hinh, 100% cé thé c6 kiéu gen déng hop
CYP2E1*7B GG. Do d6, su chuyén hda ethanol & nhom cé thé trong nghién ciru khéng
bi anh hudéng boi da hinh CYP2E1*7B, trong khi CYP2E1*5B c6 tinh da hinh c6 su
khac biét vé& kha nang biéu hién cua gen CYP2E1. Nghién ctru nay dit ra van dé can
nghién ciu mdi lién quan ciia da hinh CYP2E1*5B & nhom cé thé nhimg ngudi sinh
sdng tai cac tinh phia Bac nghién ruou va méc cac bénh lién quan.
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1. Mé dau

O ngudi, ethanol duoc chuyén héa theo hai con dudng: Con dudng oxy hda va khéng oxy hoa
[1]. San pham trung gian cua qua trinh oxy hoa ethanol 1a acetaldehyde (CHsCHO), mot chat cuc
doc va dugc biét dén nhu chat gay ung thu [2]. Chuyén hoa ethanol xay ra chu yéu théng qua qua
trinh oxy hoa ¢ gan nho cac enzyme: alcohol dehydrogenase (ADH), catalase va cytochrom P450
(CYP). Trong d6, CYP 1a mét ho enzyme chira sat ¢6 lién quan dén qué trinh oxy hoéa ethanol,
steroid, axit béo..., dugc biéu hién voi nong do cao nhat & gan. CYP ¢6 nhiéu isoform, hon 100
gen da duogc xac dinh. CYP ho 2 phéan ho E l6p 1 (cytochrome P450 family 2 subfamily E
member 1 - CYP2E1) la loai CYP c6 hoat tinh cao nhat trong chuyén héa ethanol, dugc cam ung
khi uéng ruou ¢ giai doan mén tinh va duoc cho 1a dong vai trd quan trong trong chuyén hoa
ethanol & nguoi nghién ruou. O ndng do ethanol thap, CYP2E1 c6 thé chuyén hoa khoang 10%
ethanol & gan. CYP2E1 chuyén hoa ethanol thanh acetaldehyde hoic acetate [1]. Khi ethanol
dugc chuyén hoa boi CYP2EL, cac phan tir c6 kha ning phan ng cao chtra cac goc oxy hoat
dong (reactive oxygen species -ROS) ciing duoc tao ra. ROS c6 thé lam hong protein va DNA
hoic tuong tic véi cac chit khac dé tao ra cac hop chat gay ung thu, diéu nay c6 thé gay nén cac
t6n thuong gan va nguy co phat trién ung thu gan & nguoi nghién ruou [2].

C6 nhiéu da hinh CYP2E1 khac nhau da duoc xéac dinh, trong d6 da hinh CYP2E1*5B thudc
vung diéu khién (5’ -flanking region) cua gen CYP2EL (*5B: C-1053T; rs2031920/rs3813867),
dugc chang minh trong 5ng nghiém c6 anh huong dén sy phién ma cia gen CYP2E1 [3]. Su hién
dién cuaa alen dot bién CYP2E1*5B T (*5B T) cua da hinh *5B duoc cho rang c6 thé lién quan
dén ty 1& chuyén hoa ethanol cao hon dan dén mirc acetaldehyde ting 1én sau khi udng ruou, dic
biét & nguoi nghién rugu, c6 thé gay nguy co ung thu [4]. CYP2E1*7B (*7B: G-71T; rs6413420)
thudc vung promoter cling dwoc cho rang lién quan dén su biéu hién gen. Bién thé CYP2E1*7B T
(*7B T) c6 hoat dong phién ma tang gap 1,8 lan so voi CYP2E1*7B G (*7B G). Do d6, *7B
duogc cho rang anh huong dén nguy co gay ung thu [5]. Luu Bich Ngoc va cong su (2018) didu
tra phong van 5200 nguoi Viét Nam khap céc tinh thanh cua ca nudc cho thiy, nguoi Vit Nam
Uong ruou, bia & mac nghién hoic nghién ning 1a twong d6i cao, chiém 8% [6]. Dén nay, dac
diém trinh ty nucleotide gen CYP2E1 & ngudi Viét Nam con han ché. Do do, ching toi tién hanh
nghién ctru dic diém trinh ty nucleotide da hinh *5B va *7B gen CYP2E1 ¢ nhom cé thé ngudi
Viét Nam sinh séng & mét sé tinh phia Bic. Nghién ctu ndy gop phan xac dinh kha niang anh
hudng cua cac da hinh nay dén qua trinh biéu hién gen CYP2E1 1am co so dé nghién cau méi lién
quan dén cac bénh duoc chan doan do ruou.

2. Nguyén li¢u va phwong phap
2.1. Nguyén li¢u

M3u nghién cdu la ngudi Viét Nam dén kiém tra sic khoe va diéu tri tai Bénh vién Trung
Uong Thai Nguyén, thdng tin cua dbi twrong Iy miu duoc bao mat, muc tiéu caa nghién ctru da
dugc giai thich véi cac doi twong nghién ciru truge khi tién hanh 1ay mau. Bbi twong trong nhém
nghién cttu khdng cang huyét thong véi nhau, sinh tir nam 1991 dén nim 1950. Nghién ctiu nay
da thong qua Hoi ddng Y durc cia Bénh vién Trung wong Thai Nguyén.

2.2. Phwong phap
2.2.1. Tach chiét DNA téng sé

Céc mAu m4u tinh mach cua dbi twong nghién ciru duoc bao quan va tich DNA genome theo
quy trinh huéng din dwoc thuc hién nhu mé ta boi Hoang Thi Thu Yén va cong su (2021) [7].
Sau d6, DNA genome dugc dinh luong va dinh tinh bang phuong phap do mat do quang trén
may quang phé va dién di gel agarose 0,8%.

2.2.2. Thiét ké moi va PCR khuéch dai doan DNA viing diéu khién gen CYP2E1
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Moi oligonucleotide ding cho k¥ thuat PCR khuéch dai hai doan DNA ving diéu khién gen
CYP2E1 mang da hinh *5B va *7B dugc thiét ké dya trén trinh ty gen & co sd dir liéu nucleotide
ctiia NCBI véi ma s NG 008383, duoc tong hop va cung cip boi Cong ty Sinh hoa Phu Sa (Can
Tho, Viét Nam) (Bang 1).

Bang 1. Danh sdch trinh ti cdc moi dwge sie dung trong nghién ciru

STT  Tén mbi Trinh tw nucleotide (5’-3°)" Nhigedo o) gicn  Kich thudc
gan moi woc tinh (bp)

1 CYPSB F | GTGAGCCAGTCGAGTCTACATTG . 505

2 CYP5B'R | CATACAGACCCTCTTCCACCTTC CYPoEL

3 CYP7TBF | GTGGCTGGAGTTCCCCGTTG corc 247

4 cYP7IB'R | GGAGACAATCCTGTGGAAACGG

Céc thanh phan phan Gng PCR bao gom: 12,5 pL Taq 2X Master Mix (New England
BioLabs, Anh); 0,5 uL mdi xudi (10 pM); 0,5 pL mdi nguge (10 pM); 1 uL DNA (20 ng -
40ng/uL) va 10,5 pL H,O khir ion. Phan ung PCR dugc thyc hién véi chu trinh nhiét do: 95°C
trong 3 phut, 32 chu ky (95°C 30 giay, 58-59°C 45 giay, 72°C 30 gidy), 72°C trong 10 phut, sau
do giit & 4°C. San pham PCR dugc kiém tra bang dién di trén gel agarose 1,2%, nhudm ethidium
bromide va quan sét dudi &nh sang UV.

2.2.3. Xdc dinh trinh tw doan DNA viing diéu khién gen CYP2E1

MOGi xudi, moi nguoc, san pham PCR sau khi tinh sach va bo sinh pham Bigdye Terminator
V3.1 duoc sir dung dé xac dinh trinh tr DNA vung diéu khién gen CYP2EL trén may ABI
PRISM 3500 Genetics Analyzer (Applied Biosystems, Hoa Ky). Phan mém tin sinh hoc Blast va
BioEdit duoc sir dung dé phan tich két qua xac dinh trinh ty nucleotide thu duoc.

2.2.4. Phan tich va xu ly diz liéu trinh t

Trinh tu nucleotide cia mau duogc so sanh véi trinh ty tham chiéu tir co sé dit lieu NCBI mang
ma s6 NG 008383 bing cach st dung phan mém BioEdit x4c dinh nucleotide tai vi tri quan tam.
Tan s6 alen va tan sb kiéu gen dugc thuc hién trén Microsoft Excel 2010. Binh luat can bang
Hardy Weinberg duoc ap dung dé danh gia tan s6 kiéu gen cua quan thé. Phan b chuan duoc
dung dé wdce lwong khoang tin cay cho ty 1& cac alen, kiéu gen, phép xéc suat théng ké dung trong
nghién cau duoc tién hanh bang cach sir dung ham CHITES trong Microsoft Excel 2010 vai do
tin cay 95%, gia tri p nho hon 0,05 dugc coi la khac biét co y nghia théng ke.

3. Két qua va thao luan
3.1. Khuéch dgi cac doan DNA ving diéu khién gen CYP2EI nghién ciru

Cac doan DNA vung diéu khién gen CYP2E1 nghién ctru dugc khuéch dai tir khuon DNA
genome tach chiét tir mau mau tinh mach cua 96 ngudi tinh nguyén bang ky thuat PCR. San
phém PCR cua mdt sb mau dai dién thu duge duge thé hién trén hinh 1 cho théy, san phém PCR
khuéch dai doan DNA ving diéu khién gen CYP2E1 mang bién thé *5B va *7B & mdi mau co
mot bang DNA dic hiéu, c6 kich thudc phit hop véi tinh toan 1y thuyét (Bang 1). Tiép theo, san
phém PCR tir cac mau nghién ciru dugc tinh sach dé xac dinh trinh ty nucleotide.
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Hinh 1. Hinh anh dién di san pham khuéch dai cac doan DNA viing diéu khién gen CYP2EI bang ky thudt PCR
M: thang chuan DNA 100 bp (Thermo Scientific); Hinh 1A: hinh nh dién di sin phdm PCR khuéch dai
c}oan DNA mang da hinh *5B; 1-9: san pham PCR khuéch dai dpan DNA mang da hinh *5B tir mot so
mau dai dién trong nghién ctru. Hinh 1B: hinh anh dién di san phdm PCR khuéch dai doan DNA mang da

hinh *7B; 1-7: san pham PCR khuéch dai doan DNA mang da hinh *7B tir m6t s6 mau dai dién trong

nghién ctru.

3.2. Ddc diém tin so kiéu gen, tin so alen da hinh *5B va *7B gen CYP2E1 trong quén thé
méu nghién ciru

Phan tich da hinh *5B va *7B gen CYP2E1 tir 96 mau nghién ciru cho thiy, *5B xuét hién 3
kiéu gen gém dong hop tur kiéu dai *5B CC; di hop tir *5B CT va dong hop tir dot bién *5B TT,
trong khi *7B chi phat hién duoc 1 kiéu gen duy nhit *7B GG (hinh 2). Pa hinh *5B c6 kiéu gen
ddng hop kiéu dai CC vai tan sé cao nhat, 67,71% (N=65), tiép theo la kiéu gen di hop tir CT
chiém 30,21% (N= 29) va kiéu gen dong hop dot bién TT ¢4 ty Ié thap nhat 2,083% (N=2). Sb ca
thé mang it nhat mot alen dot bién c6 ti 1é khé cao, chiém 29,69%, trong khi alen kiéu dai *5B C
chiém 82,8%, alen d6t bién *5B T 1a 17,2%. Piéu dic biét 1a 100% cé thé nghién ctru déu c6 kiéu
gen *7B GG. Kiém dinh véi dinh luat can bang di truyén cho quan thé mau nghién cau, két qua
chi ra tan s alen dot bién *5B T va alen dai *7B G duogc duy tri 6n dinh trong quan thé va tuan
theo dinh luat Hardy Weinberg vai p = 0,896 va 1 (Bang 2).

CYP2E1*5B, CC
A A A AGTAiA,—\A AT T G

ANFARFA! \ f Wi i
Z \‘Uf \// "-J! N\/\i N\ jﬂ'\ff / i fi"-\_f \ )& CYP2E1*7B, GG

T T T CA AACACAT
CYP2E1*5SB, CT €3 o € e A A& €

A A A A G T A l A A A AT T G
ff ' AN ﬂl
\

/\ \/ I\ \J\&L M\sJ-’p\f X \/

CYPZ2E1*5B,TT

A A A A G T AT A A A AT T G
VAV xﬂ\ M\ f\‘\ AN A AN /\
IFAVAYS f A \ \VAYERYAYA
ITIRY / ; VA W
VIV YV WAV
A B

Hinh 2. Két qua xdc dinh trinh tw da hinh *5B va *7B gen CYP2EI
Da hinh 152031920 (CYP2E1*5B, CC: ddng hop tir kiéu dai CC, CYP2E1*5B, CT: di hop tur (Y — CT),
CYP2E1*5B, TT: dong hop tur dot bién TT); B. Pa hinh rs6413420 (CYP2E1*7B, GG: dong hop tir kiéu
dai); mdii tén chi vi tri da hinh
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Bang 2. Tdn so kiéu gen va alen da hinh CYP2E1*5B gen CYP2EI trong nhém mau nghién ciu (N=96)

Pa hinh Nucleotide thay ddi Alen thay doi Kiéu gen va alen Tan s6 (%) p
*5B CC 67,71
*5B CT 30,21
rs2031920 C-1053T *5BC—>*5B T *5BTT 2,083 0,896
*5B C 82,8
*5BT 17,2
*7B GG 100
*7B GT 0
rs6413420 G-71T *IBG—>*BT *BTT 0 1
*7B G 100
*BT 0

3.3. S0 sanh tan sé alen *5B T va *7B G cia hhom mdu nghién cizu véi cac nhom quan thé
nguwoi da dwot cong bo

Tan s6 alen *5B T va *7B G ciia nhém ngudi Viét Nam trong nghién ciru nay dugc so sanh
Vi céc quan thé ngudi ¢ cac nude di cong bd. Tiéu chuan chon cac quéan thé so sanh 1a: s6 luong
mau nghién ctu ciia mdi nhdm quan thé I6n hon hodc bang 30 (N > 30), loai trir mot s6 cong bd
lau nam ma c6 ty Ié alen khdng co6 su khac biét c6 ¥ nghia thong ké véi nuéc ¢é cuing khu vuc dia
ly. P6i v&i mot s6 nude da ¢ nhidu nghién cau vé cac da hinh nay trong dan s6, chling tdi chon
cong trinh dugc cdng bd vai s6 lwong mau 16n hon va gin day nhit dé so sanh. Két qua so séanh
alen *5B T va *7B G duoc trinh bay ¢ bang 3.

Bang 3. So sanh tdn so alen *5B T va *7B G cuia nguoi Viét Nam
va cac nhém quan thé duoc cong bé trén thé gidi

Khu vuc Quan thé Tan s alen (%) N Tai liéu tham khao
Alen *5B T
Viét Nam 17,2 96 Nghién citu nay
Viét Nam 19 118 [8]
Trung Quoc
Han 22,1 122
Hui 21,4 112 [9]
Chau A leetan_ 58™ 120
Mongolian 22,3 112
Uygur 16,1 118
Nhat Ban 17,4 241 [10]
Thai Lan 15 231 [11]
Iran 1,5~ 200 [12]
A rap xé it 0,36 140 [13]
Y 357 245 [14]
Tho Nhi Ky 2,67 302 [15]
Serbia 5 177 [16]
Chau Au Bashkortostan
Nga 8,5 319
Tatars 13,4 279 [17]
Bashkirs 9,1 132
Brazil 6,8 206 [18]
Chi 155 148 [19]
A My
Chau My Gé¢ Mexico 152 92 [20]
Goc Phi 7 114
Goc Au 1 126 [21]
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Khu vuc Quan thé Tan s6 alen (%) N Tai liéu tham khao
Mexico
Mestizos 16,1 239 [22]
Huichols 51,1 99
. ) Ma roc 0,8 130 [23]
Chau Phi Lebanon 38,8 85 [24]
Chau Uc Tho dan Uc 2" 239 [25]
Alen*7B G
A & Viét Nam 100 96 Nghién citu nay

ChauA  —h 715" 200 [12]
A A Tho Nhi Ky 93,3 163 [26]
ChauAu - ¢ 96,3" 299 [27]

Ghi chi: N: so ca thé va trong cac cong trinh nghién ctu vé *5B va *7B da cong bo; “p < 0,05, “p < 0,01,
*n < 0,001

Hau hét cac dan toc, ching toc va quﬁn thé & cac nude thude cac chau luc trén thé gidi déu chi
ra vi tri nucleotide -1053 (*5B) va - 71 (*7B) gen CYP2EL1 c6 tinh da hinh, tuy c6 ti 1¢ khac nhau
trong tung quan the cu thé. Su pho bién ndy ching minh *5B T khong phai 1a mot bién thé méi
xuit hién ma da ton tai va di truyén qua rat nhleu thé hé. Két qua so sanh alen *5B T cia ngudi
Viét Nam trong nghién ctru nay véi cac nhom quan thé khac ¢ bang 3 cho thiy, *5B T xuét hién
& hau hét cac qudc gia thude cac chau luc trén thé gidi. Tan s alen *5B T trong bang so sanh dao
dong tir 0,36 — 51,1%, thép nhét & quﬁn thé nguoi A rap x€ ut, cao nhét & dan toc Huichols nguoi
Mexico. Nhom quan thé nguoi Viét Nam trong nghién ctru nay c6 tan s alen *5B T khong nho
(17,2%), ding thir 4 trén 28 nhom quan thé so sanh. Tan sb alen *5B T trong nghién ctru nay co
su twong dong véi nguoi Viét Nam trong nghién ciru cua Nguyen Thu Hién va cong sy (2018)
[8], dan toc Mestizos ngudi Mexico, nguoi Chi Lé, ngudi My goc Mexico, nguoi Bashkortostan
va hau hét cac quan thé ngudi chau A (p>0,05), khac biét co y nghia thong ké so véi cac quan thé
con lai (p<0,01 va p<0,001). Trong khi, *5B dugc nghién ctru phé bién ¢ nhiéu nudc thuje héu
hét cac chau lyc trén thé gidi, da hinh *7B it duoc nghién ctru hon (Bang 3), cac nghién ciru vé da
hinh nay da duoc thuc hién & mét sé nude chau Au va chiu A, ¢ cac quan thé nay *7B co tinh da
hinh, *7B G ¢ ti 1¢ pho bién, alen *7B G ¢ cac quan thé so sanh c6 ty 1¢ cao, dao dong tir 71,5%
- 100%, cao nhét 1a nguoi Viét Nam trong nghién ctru nay va thap nhat 1a ngudi Iran. Két qua so
sanh chi ra tan sb alen *7B G & Viét Nam trong nghién ctru nay thé hién su khéac biét 16m voi cac
murc y nghia thong ké khac nhau so véi cac quéan thé so sanh con lai (p < 0,05; p < 0,01 va p <
0,001). Tuy nhién, nhom quén thé nghién ctru ctia chung t6i chi ra *7B khong c6 tinh da hinh,
100% ca thé c6 kleu gen dong hop *7B GG. Tir két qua nghién ctru nay, ching toi cho rang can
¢6 nghién ciru voi s6 luong mau va quy mo 16n hon dé khang dinh dic diém cta da hinh *5B va
*7B & ngudi Viét Nam sinh sdng & mot s6 tinh phia Bic.

Mt khac, da hinh *5B va *7B di duoc chiing minh c6 anh hudng khac nhau dén quéa trinh
phién ma gen CYP2EL1, cAc bién thé enzyme ciia cic da hinh niy c6 anh hudng khac nhau dén sy
tich lily acetaldehyde din dén cic nguy co ton thwong gan va phat trién ung thu gan ¢ nguoi
nghién ruou [3]-[5]. O nhom 96 ngudi Viét Nam trong nghién ctru nay, chung toi da phat hién
gen CYP2E1 c6 *5B da hinh va *7B khong da hinh. Cy thé, alen *5B T ¢6 ti I¢ gan bang 1/3 alen
kiéu dai *5B C (17,2 va 82,8%), trong khi *7B bao thu va 100% la alen *7B G. Tur két qua
nghién budc dau nay, ching tdi cho ring can nghién ciru méi lién quan cia da hinh CYP2E1*5B
& nhom ngudi Viét Nam sinh séng & céac tinh phia Béc nghién ruou va mic cac bénh lién quan.

4. Két luan

Nghién ciru nay da xéc dinh tan s6 kiéu gen, tan s alen da hinh *5B va *7B ¢ nhom 96 nguoi
Viét Nam dén kiém tra suc khoe va diéu tri tai Bénh vién Da khoa Trung uwong Thai Nguyén. Da
hinh *5B ¢6 kiéu gen dong hop kiéu dai CC vai tan sb cao nhat, 67,71%, tiép theo la kiéu gen di
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hop tir CT chiém 30,21% va kiéu gen dong hop dot biét TT c6 ty I¢ thip nhat 2,083%. Tan sb
alen cua bien the dot bien *5B T trong quan the nghién ctiu la khong nho (17,2%). Trong khi,
*7B khong da hinh, 100% ca thé cd kiéu gen dong hop GG.

Loi cam on
Nghién ctru nay duoc thuc hién voi sy hd trg vé co s¢ vat chét va thiét bi cua Truong Pai hoc

Khoa hoc — Pai hoc Thai Nguyén va Vién Nghién ctiru hé gen - Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.
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