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Nguyén Thi Hiénl'z, P4 Thi Cam Nhung'2, Nguyén Phu Hung?,
Nguyén Thi Hong Van?!, Bui Phuong Thuan?, Nguyén Quang Huy!”

Khoa Sinh hoc, Truong Pai hoc Khoa hoc Ty nhién, DHOGHN,
334 Nguyen Trai, Thanh Xuén, Ha Ngi, Viét Nam
2\/ign Khoa hoc An toan va Vé sinh Lao déng, 99 Tran Quac Todn, Ha Ngi, Viét Nam
3Truwong Pai hoc Khoa hoc, Dai hoc Thai Nguyén, Phuong Tan Thinh, Thai Nguyén, Viét Nam

Nhén ngay 17 théng 10 nam 2018
Chinh sira ngay 12 thdng 12 ndm 2018; Chap nhén dang ngay 13 thadng 12 ndm 2018

Tém tit: CYP2EL la gen ma hoa enzym CYP2E1 dong vai trd quan trong trong qué trinh chuyén
hoéa cuia nhiéu hop chat hiru co duge dung pho bién trong cong nghiép nhu benzen, toluen, xylen,
styren (B, T, X, S). Su xut hién cac bién the trén ving promoter cua gen CYP2E1 c6 thé dan téi
sy thay d6i mirc d biéu hién cta gen va tién trién ciia mot s6 bénh & dbi twong phoi nhidm véi
dung moéi hiru co. Trong nghién ctru nay, ching t6i phan tich cac diém da hinh trén doan promoter
cua gen CYP2EL ¢ 118 nguoi bao gobm 73 cong nhan lam viéc tai cong ty san xuit son bi phoi
nhidm véi dung méi hitu co va 45 cong nhan may khong bi phoi nhidm (d6i ching) thong qua
phuong phap PCR va gii trinh ty. Két quia ban dau cho thiy, di khuéch dai dugc trinh ty DNA
doan promoter ciia gen CYP2E1 trén tat ca cic mau va phat hién duoc 4 diém da hinh bao gdm
3739G>C, 3519T>G, 3468T>A va 3620C>T. Phan tich thong ké cho thiy khong c6 su khac biét
¢6 ¥ nghia vé phan bd cua cac da hinh trong nhom phoi nhiém dung méi hitu co va nhém ddi
chimg, nhung kiéu gen lién quan dén promoter cua CYP2E1 la khong dong nhat giita cac ddi
tugng dugc nghién ciru.

Tir khéa: Pa hinh don nucleotide, CYP2E1, phoi nhiém dung méi hitu co.
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tap c6 chira nhiéu loai hydrocarbon khac nhau dé bay hoi (VOCs). VOCs néi chung va dic
biét 1a benzen, toluen, xylen, styren (B, T, X, S)
_ noi riéng voi dic diém vé kha ning hoa tan va
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xuit nhua téng hop, san xuét son, keo dan...
Nhiing ngudi [am viée trong moi trudng nay cd
nguy co ton hai dén sirc khoe nhu gay doc than
kinh, suy giam kha ning sinh san, ton thuong
gan va than, suy ho hap, viém da...

Cytochrome P450 1a mdt nhom céc enzym
¢6 vai trd quan trong trong qué trinh chuyén
hoéa cuia rat nhiéu chat sinh hoc va cac hop chit
noi sinh bao gém thudc, thuc ph?im churc nang,
dung moi dung trong cong nghiép va cac chit
gdy 6 nhidém thanh cic dang chuyén hoa [1].
Ngoai ra ching con tham gia vao qua trinh 6-xi
hoa, xtc tac su hoat hoa cac tién chat gy ung
thu thanh dang cudi giy ung thu. Trong do,
CYP2E1 ddéng vai tro quan trong trong qua
trinh chuyén hoa cua phan 16n cac hop chit co
khdi lwong phan tir nhd dugc s dung trong
dung mo6i cong nghi€p (nhu ethanol, acetone va
chloroform), thudéc (nhu acetaminophen,
isoniazid, chlorzoxazone, trimethadione va d-
benzphetamine), tién chat gay ung thu (benzen,
N-nitrosodimethylaminen, va styren) [2-4]. Bén
canh d6, cac da hinh di truyén trén gen CYP2E1
cling da duoc nghién clru va chi ra duoc vai tro
quan trong ctia cac da hinh trong sy bién thién
lién tuc trong phan tmg cua thudc, su twong tac
gitta thudc voi thube va trong do nhay cam cia
bénh do hoa chét [5, 6]. Pa hinh nim trén ving
diéu hoa ciia gen CYP2E1 anh huong dén su
lién két cta cac nhan t6 phién md va lam thay
ddi su diéu hoa phién ma. Nhitng su thay doi
nay co thé duoc giai thich thong qua muc do
biéu hién cia CYP2E1 mRNA [7]. Tuy nhién
co ché diéu hoa phién mé cta gen CYP2EL, dic
biét 1a trén co thé ngudi chua duoc rd rang va
can duoc nghién ciru thém. Trong nghién ciru
nay, chung t6i phan tich cac da hinh diém trén
mot doan promoter ciia gen CYP2E1 & 118 ddi
twong nghién ciru (73 cong nhan bi phoi nhiém
véi dung moi hitu co dic biét 1a cac hop chét
bay hoi (VOC) nhu benzen, toluen, xylen tir cac
cong ty san xuit son va 45 cong nhan khong bi
phoi nhiém tir cong ty may) thong qua phuong
phap khuéch dai gen va gidi trinh ty.

2. Pbi twong va phwong phap nghién ciru
2.1. Péi twong va mau nghién ciru

Péi tugng nghién ctru gom 73 cong nhan
lam viéc tai cong ty san xudt son phoi nhiém
v6i dung méi hitu co va nhom d6i chimg 1a 45
cong nhan nganh may khong phoi nhiém véi
dung moi hitu co. Sml mau tinh mach cia moi
dbi twong tham gia nghién ctru duoc cho vao
ong du tiéu chuan cé chira chat chéng dong
EDTA. Mau sinh hoc sau khi léy duoc bao
quan lanh, sau d6 dugc bao quan -80°C ¢ phong
thi nghiém.

2.2. Héa chat

Céc hoa chéat duoc sir dung trong nghién
clru bao gdm bo kit tach chiét va tinh sach DNA
tr mau mau (GeneJET whole blood genomic
DNA purification mini kit), hoa chat dung dé
khuéch dai trinh tu DNA dich (PCR master
mix) va bo kit diung dé tinh sach san pham PCR
(GeneJET PCR Purification Kit) ctia héng
Thermo Fisher Scientific cung cp.

2.3 Phwong phap nghién ciru

Tdch chiét DNA tong sé tir mdu

200p] mau cua mSi mau nghién ctu dugc
su dung dé tach chi€t va tinh sach DNA tong
SO. Quy~trinh tach chiet ’duqc thuc hién theo
hudéng dan ctia nha san xuat.

DNA tong s6 thu duoc sau tach chié't‘ s&
dugc kiém tra trén gel Agarose 1% bang
phuong phap dién di va duoc dinh lugng bang
phuong phdp do quang pho budc song
260/280nm.

Khuéch dai va xdc dinh trinh tu promoter
cua gen CYP2E]

DNA tong sb dugc st dung lam khudn
trong phan tng khuéch dai gen bing phuong
phap PCR, 2 doan mdi Promotor 1F va
Promotor 1R dugc thiét ké véi muc dich nhan
lén dac hi€u 1 doan DNA voi kich thudc ly
thuyét 1a 563 bp trong ving promoter clia gen
CYP2E1l. Cip modi trén dugc thiét ké boi
Jungxiang Wan va cOng sy voi trinh ty, nhiét
d6 bat cap dugc trinh bay trong bang 1[8].
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Béng 1. Trinh ty cip moi clia phan tng PCR

Mbi Trinh ty mdi (5°-37)

Kich thuéce san

0 ”
TMCC)  Dhim PCR

Promotor 1F

AAGCCAAGGCTTCAATTTCA

56,1

Promotor 1R

563bp

GATGAGAAATGAAGAAAATAAAAGTCA 55,3

Ky thuat PCR dugc thyuc hién trén hé thong
Gene Amp® PCR system 9700 (Applied
Biosystems, My). M6t ky thuat PCR c6 thé tich
50 pl bao gobm: 10ul DNA (100ng); 5u| 1OX
buffer; 1ul ANTP mix (10mM); 1pl moi mdi co
néng do 10pM; 0,25ul enzyme Dream Taq
polymerase (5U/ul) va 31,75ul H,O khir ion.
Phan ung khuéch dai dugc dién ra trong diéu
kién sau: 94°C trong 4 phut, 30 chu ky vai 94°C
trong 45 gidy, 63°C trong 60 gidy, 72°C trong
120 gidy, phan tng PCR dugc kéo dai 72°C
trong 5 phat, d¢ hoan thanh quy trinh. San
phém PCR duoc tinh sach béng GenelET PCR
Purification Kit (Thermo Fisher Scientific) va
kiém tra bang dién di trén gel agarose 1%. San
pham tinh sach dwogc giai trinh tu boi cong ty
FistBASE.

Phan tich sé liéu

Sau khi gidi trinh tg, cac trinh ty dugc phan
tich va so sanh véi nhau va véi trinh tu trén
ngan hang gen GenBank ma s NG_008383.1.
Podng thoi sir dung phan mém BioEdit, Excel
2013 va Chi-Square test dé tinh tan s cta cac
alen va kiéu gen.

Dao diic trong nghién cuu

Déi tuong hoan toan ty nguyén tham gia
vao nghién ctru. Cac thong tin ca nhan dugc
dam bao bi mat.

3. Két qua va thao luin
3.1. Pdc diém chung ciia nhém mau nghién ciru

Két qua ¢ Bang 2 cho thiy tudi doi, tudi
nghé va ti 1¢ gi6i tinh cia nhom tiép xuc va
nhom khong tiép xuc 1a twong duong nhau. Su
khac biét khong c6 ¥ nghia thong ké vé tudi doi
trung binh ciing nhu tudi nghé trung binh cuia 2
nhom (khi 4p dung phuong phap so sanh 2 gia
tri trung binh v&i phuong sai biét trudc). Nhom
tiép xuc c6 tudi nghé trung binh 1a 20+8,68 gan
tuong duong voi tudi nghé trung binh ciia nhoém
khong tlep xuc 18,22+5,48. Tudi doi trung binh
cua moi nhém deu xap xi 42 tubi. Su tuong
ddng giita nhom tiép xuc va nhom khong tiép
xuc vé tudi doi va tudi nghé dam bao tinh khach
quan cho viéc danh gia két qua nghién ctu.

Bang 2. Dic diém chung ciia nhom nghién ctiru

Phan loai Nhom tiép xuc (73 ngudi) Nhom khong tiép xiic (45 nguoi)
Gia tri trung  Gid tri nho Gia tri lon Gia tri trung  Gia tri nho Gia tri lon
binh nhdt nhdt binh nhat nhat

Tudi doi 42,08+8,8 24 57 41,948,22 28 57

Tudinghé  20+8,68 3 34 18,22+4548 8 28

Gidi % S6 lwong (nguoi) % S6 lwong (nguoi)

Nam 72,61 53 66,67 30

Nit 27,39 20 33,33 15

3.2. Két quad khuéch dai trinh tw doan promoter
gen CYP2E1

Két qua dién di cho thiy, san pham PCR la
mdt bang duy nhat c¢6 d6 dai 563bp. Kich thudc

doan DNA thu dugc la phu hop véi kich thudc
theo tinh toan 1y thuyét tir vi tri bét cip cia cac
doan moi [trong vung promoter cua gen
CYP2E1. Péi v6i cac miu ddi ching am thay
DNA khuén bang nudce thi khéng c6 san pham
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PCR duoc khuéch dai. Két qua nay cho thay da
khuéch dai thanh cong doan promoter dic hiéu
ciia gen CYP2EL, phu hop vé6i cong bd cia
Wan [8].

3.3. Giai trinh tw DNA va xdc dinh da hinh
doan promoter cua gen CYP2E1

Trong nghién ciru nay, trinh tu gen CYP2E1
c6 mi s6 NG_008383.1 trén Genbank dugc st
dung 1am trinh ty tham chiéu dé so sanh véi
118 trinh ty DNA cua cic mau nghién ctru. Két
qua so sanh cho thdy, co 4 diém da hinh trén
vung promoter cua CYP2E1l dugc phat hién.
Nhimg vi tri da hinh tim duoc bao gbm:
CYP2E1 3739 G>C, 3620 C>T, 3519 T>G,
3468 T>A. Cac da hinh dugc trinh bay trong
Hinh 2.

750bp
500 bp

750bp
500 bp

Hinh 1. Két qua dién di san pham PCR khuéch dai
doan promoter ctia gen CYP2EL.

Cha thich: M: marker 1kb; 1-17: cdc mau nghién
ctru; 18: mau d6i chimg am

(a) (b)

Hinh 2. Nhitng diém da hinh trén trinh tu promoter CYP2E1.

Chu thich: (A) Alen G ctia gen CYP2E1 & méu duoc giai trinh tu voi moi ngugc, tuong ing voi alen C cua
CYP2E1 3739G>C; (B) Alen A cua gen CYP2EL cua mau duoc giai trinh ty voi mdi nguoc, trong ing voi alen
T ciia CYP2E1 3620 C>T; (C) Alen C ciia gen CYP2E1 ctia mau duoc giai trinh ty v6i moi nguoc, twong tmg
véi alen G cua CYP2E1 3519 T>G va (D) Alen T cua gen CYP2E1 ctia mau dugc giai trinh tu véi moi ngugc,
tuong ing voi alen A ciia CYP2E1 3468 T>A: (a) dong hop va (b) di hop.

Kiéu gen ddng hop va di hop duoc phat
hién & 3 trong s 4 diém da hinh. Véi locus da
hinh CYP2E1 3620C>T, chi c¢6 kiéu gen di hop
CT duoc xac dinh. Nguyén nhan c6 thé tir viée

¢& mau nghién ctru chua du 16n dé co thé phat
hién duoc cac kiéu gen khac. Tan sé xuit hién
clia cac kiéu gen va alen ciing da dwoc phan
tich thdng ké, cho thdy nhom mau nghién ciru
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c6 tan sd alen va kiéu gen theo can bang
Hardy—Weinberg. Tan so alen va ki€u gen dugc

phan tich két qua duoc thé hién trong Bang 3.

Bang 3. Tan s6 alen va tan s kiéu gen trong quan thé nghién ctru

T Vit Kiéu Nhom tiép Nhomkhong
SNP gen/Alen xuc (n/%) tiép xuc (n/%) i
GG 53 (72,6) 29 (64,4)
3739 GC 16 (21,9) 15 (33,3) 0,21
1 cC 4 (5,5) 1(2,3) 0,48
G>C
G 83,6% 81%
0,63
C 16,4% 19%
cC 72 (98,6) 45 (100) 0.43
3620 CT 1(1,4) 0(0) '
2 C>T TT 0(0) 0(0)
C 99,3% 100% 04
T 0,7% 0% '
TT 21(28,8) 13 (28,9)
3519 TG 32 (43,8) 23 (51,1) 0,74
3 T>G GG 20 (27,4) 9 (20) 0,55
T 50,1% 54,4% 054
G 49,9% 45,6% '
TT 52 (71,2) 29 (64,4)
3468 TA 14 (19,2) 13 (28,9) 0,25
4 TSA AA 7(9,6) 3(6,7) 0,31
T 80,8% 78,9% 0.73
A 19,2% 21,1% '

Két qua ¢ Bang 3 cho thiy, & cac locus
CYP2E1 3739G>C, 3620C>T va 3468T>A, tin
s6 cac kiéu gen va tan sb alen cua alen kiéu dai
(twong tng chira G, C va T & ba locus) déu cao
hon so véi alen dot bién (twong tng véi alen C,
T va A), & ca nhém ddi chimg va nhom tiép xic
dung mdi hitu co. Tai locus CYP2E1 3519T>G,
kiéu gen di hgp TG chiém tin s6 16n nhat
(43,8%), & nhom cong nhan bi phoi nhiém dung
moéi hitu co va 51,1% & nhoém khong phoi
nhidm; tan sé alen T gin nhu twong duong
(50,1%) so voi alen G (49,9%). Khi phan tich
mdi lién quan gitra viéc tlep xuc voi dung moi
va tin so alen, tan s kiéu gen cua cac vi tri da
hinh, 6 liéu thu duoc cho thay su khac biét vé
tan sé kiéu gen giita hai nhom ddi twong nghién
clru la khong c6 y nghia (P>0,05). Do vay, su
phot nhlern VOC khong lién quan dén tan sb
kiéu gen, tan sd alen & cac vi tri da hinh nay.

Khi so sanh trén ngén hang gen céc bién thé
di truyén dbSNP Short Genetic Variations ciia
NCBI website cho thdy, cac SNP 3739G>C,
3620C>T, 3468T>A va 3519T>G c6 ma sd
twong Ung la rs3813867, rs11575870,
rs8192766 va rs3813866. Trong nghién ciru ctia
Zhu va cong su tan s cua da hinh ma
183831867 c6 sy khac biét ¢ nguoi Kinh tai
thanh phd Ho6 Chi Minh, Viét Nam véi tan s6
C 12 0,2172 cao gip 10 1an so v&i tan sé alen C
tai quén thé Iberia & Tay Ban Nha (0,0234), gip
20 lan ¢ quan thé Pakistan (0,0104) va co két
qua tuong ty v6i mot s6 nudce 1an can nhu quan
thé Nhat Ban (0,1923) va Trung Quéc (0,1613).
Tén s6 alen T cia da hinh ma rs11575870 chi
xuat hién & quan thé Xlshuangbanna Trung
Quéc 1a 0,0054 va quan thé nguoi sbng tai
thanh phé H6 Chi Minh, Viét Nam 1a 0,0051.
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Trong nghién ctru nay, tan s6 bién thé G cia
da hinh ma rs8192766 c6 su khac nhau gitta cac
qudc gia va cac chau luc. Cu thé ¢ 2 toc ngudi &
Trung Qudc: toc nguoi Xishuangbanna c6 tan
s0 alen G (blen thé) 1 0,5538; ¢ toc nguoi Han
song ¢ Béc Kinh Trung Quoc tan s6 G 1a 0,45;
Nguoi 6 Nam Han co tan s6 cua alen G 1 0,42,
tuong tu voi Kkét qua cta mot s6 nude 1an can
nhu Nhét Ban 1a 0,456, thanh phd H6 Chi Minh
1a 0,56 va c6 sy khac biét hoan toan véi quén
thé nguoi Utah (CEPH) véi t6 tién Bic Au va
Tay Au c6 alen bién thé G c6 tan s6 13 0,1061;
v6i quan thé nguoi Anh & Anh va Scotland tin
s6 G 14 0,0549...[9, 10].

Déi v6i da hinh ma rs3813866, tan s6 bién
thé A ciing duoc so sanh véi cac quan thé khac
nhau cy thé tan sé c6 két qua twong dwong nhau
thu duoc & cic quan thé nguodi Kinh ¢ thanh
phd H) Chi Minh 0,2172; quan thé ngudi Trung
Qudc 0,2379; quan thé Nhat Ban 0,1923 va co
su cach biét rd rét ddi voi quan thé An Do
0,0091; quan thé ngudi Pakistan 0,01 gip 20
lan [9],[10]. Tuy nhién 4 diém nay lai chua
duge cong bd trén d6i tuong nguoi lao dong
trong nganh san Xudt son, co tlep xuc truc tlep

véi benzen, toluen, xylen, styren.

Két qua tuong tu cling duge cong bd trong
cac nghién ctru cia Wan [8], Chen va cong su
[11], Lan va cong su [12], va Simone va cong
su [13]. Tuy nhién sy c6 mat cua cac da hinh
CYP2EL1 lai ¢6 anh huéng dén nguy co ctia mot
sd bénh trong quan thé bi phoi nhiém véi dung
mdi hitu co. Zhang va cong su di dé cap dén vi
tri da hinh ma rs3813867 ¢ nhitng dbi twong co
chtra alen bién thé c6 hién twong giam dang ké
sd luong bach ciu trong nhom bi phoi nhiém
dung méi hitu co. Trong nghién ctru khac vé
phoi nhiém v&i benzen, Zhang két luan ring co
mdi lién quan giira da hinh rs3813867 véi tinh
trang hit thudc 14. Viéc hut thude di lam cho
cac ca nhan mang bién thé co nguy co nhiém
ddc benzen cao gap 4 1an [14].

Mit khéc, da hinh nim trén ving didu hoa
ctia gen CYP2E1 anh hudng dén sy lién két cua
cac nhan t6 phién mi va lam thay ddi su diéu
hoa phién ma, nhiing su thay doi nay c6 thé
dugc giai thich thong qua mirc do biéu hién cua

CYP2E1 mRNA [7]. Trong nghién clGu cua
Hayashi va cong su cho thdy v6i da hinh ma
1s3831867 c6 mic do biéu hién cia gen
CYP2E1 ciing ting 10 1an so v6i di chimg [7].
Cac nghién ctru cua Ekstrom va cong su;
Wrighton va cong su déu cho rang su bién doi
trén CYP2E1 c6 thé 1am tang biéu hién CYP2E1
¢ gan [15]. Nghién ctru ctua Johnsrud va cong
su, Itoga va cong sy da bao cdo vung ma hoa
cua CYP2E1L duoc bdo toan cao va co kha nang
1a sy thay d6i co lién quan dén cac da hinh
trong vung promoter [15].

4. Két luan

Mic du chua tim ra duge mdi lién hé gitia 4
da hinh tim duwogc trén trinh ty cia doan
promoter ciia gen CYP2E1 & ddi twong cong
nhan lam viéc tai cong ty san xuat son bi phoi
nhiém vé&i cac dung moi hitu co nhu benzen,
toluen, xylen, styren ¢ Viét Nam, nhung viéc
phat hién va phéan tich cac da hinh trén trinh tu
promoter cua gen CYP2E1l c6 y nghia trong
nghién clru vé muc do biéu hién gen va sy anh
huong dén sirc khoe cua nhimng cong nhan lam
trong nganh cong nghiép nay nham dam bao va
ting cuong su an toan nghé nghiép cta ngudi
lao dong.

Loi cam on

Nghién ciru duoc hd trg kinh phi boi dé tai
nghién cuu Khoa hoc va Cong ngh¢ nam 2016
“Nghién ctu anh hudng man tinh caa benzen,
toluen, xylen ¢ nguoi lao dong tiép xdc véi
nong do dudi tiéu chuan cho phép qua xét
nghiém maot sé chi s6 huyét hoc, chi s6 mRNA
CYP2E1 va su bién ddi cua gen CYP2E1” M3
s6 216/09/TLD.
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Genetic Polymorphism in Promoter Sequence of CYP2E1
Gene in Paint Manufacturing Workers Exposed to Volatile
Organic Compounds
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Thai Nguyen University of Sciences, Thai Nguyen, Vietnam

Abstract: Enzyme CYP2EL plays an important role in the metabolism and bio-activation of
volatile organic compounds (VOCs) such as benzene, toluene, xylene (B, T, X), commonly used in the
industry. The presence of the polymorphism in the promoter region of CYP2E1 gene may lead to
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changes in gene expression and the progression of some diseases in people exposed to VOCs. This
study analyzes the polymorphism of CYP2E1 promoter which can affect the expression of this gene
and is related to the accumulation of toxic products in 118 participants including 73 workers of the
exposed group from paint manufacturing factories and 45 workers of the non-exposed group from
garment factories by using Polymerase Chain Reaction and DNA sequencing methods. The results
show that the expected DNA fragment was amplified in all the samples and 4 polymorphic 3739G>C,
3620C>T, 3519T>G, and 3468T>A were observed. The relationship between these SNPs of CYP2E1
and the exposure of VOCs is not shown. However, there was heterogeneity in CYP2E1 genotype
among the studied subjects.

Keywords: Single nucleotide polymorphism, CYP2E1, metabolism of volatile organic compounds.



