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UGT1AL is believed to have been associated with neutropenia and
diarrhea side effects when using irinotecan in the treatment of cancer
patients. Some variants of UGT1A1 cause sufficiently serious side
effects leading to the need to reduce the dose or stop cancer treatment
with irinotecan. The UGT1A1*6 variant is believed to increase the
risk of neutropenia and is closely related to the risk of severe diarrhea
in Asian cancer patients. In this study, we used the direct sequencing
method exon 1 fragment of UGT1A1 gene to determine the genotype
and allele frequency of UGT1A1*6 in 96 individuals of healthy Kinh
ethnic group. The results showed that UGT1A1*6 variant is present in
homozygous and heterozygous genotypes with frequencies of
21.875% (n=21) and 3.125% (n=3), respectively. The allele frequency
of the UGT1A1*26 variant was 14.063% which was small compared
with the wild type allele *1 (85.937%). The data obtained from the
study contribute to an effective cancer treatment solution using the
drug irinotecan.
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UGT1A1 la enzyme lién quan dén tac dung phu giam bach cau trung
tinh va tiéu chay khi sir dung irinotecan trong diéu tri bénh nhan ung
thu. Mot sb bién thé caia UGT1A1 gay nén cac tac dung phu du
nghiém trong dan dén can giam liéu hoic ngimg diéu tri ung thu bang
irinotecan. Bién thé UGT1A1*6 dugc cho ring lam ting nguy co
giam bach cau trung tinh va c6 lién quan mat thiét dén nguy co bi
tiéu chay nghiém trong ¢ nguoi chau A. Trong nghién cau nay,
ching t6i s dung phwong phap giai trinh ty truc tiép doan exon 1
cua gen ma hoa UGTIAI dé xac dinh tan s kiéu gen va tan sb alen
bién thé UGT1A1*6 trén 96 ngudi dan toc Kinh khoe manh. Két qua
cho thdy, bién thé UGT1A1*6 c6 trong kiéu gen di hop va ddng hop
V6i tan sé twong ung la 21,875% (N= 21) va 3,125% (N=3). Tan s6
alen cua bién thé UGT1A1*6 13 14,063% la nho so véi alen kiéu dai
UGT1A1*1 (85,937%). Dir li¢u thu duoc la co s¢ khoa hoc gép phan
nghién ciru dua ra giai phap diéu tri hiéu qua bénh ung thu dugc chi
dinh sir dung thudc irinotecan.
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1. Mé dau

UTG1A1 ma héa cho UDP-glucuronosyltransferase, mot enzyme cia con duong glucuronid
hoa c6 thé bién doi cac phan tir nho wa md, chang han nhu steroid, bilirubin, hormone va thuéc
thanh cac chat chuyén hda cé thé bai tiét, tan trong nudc. Gen nay 1a mot phan cia locus UTG1A,
locus nay twong ddi phic tap vi nd mé héa cho vai enzyme UDP-glucuronosyltransferase khac
nhau. Gen UGT1A nam trén nhiém sic thé sé 2, tai vi tri 2q37.1 véi kich thudc 13.052 bp, cac
ban phién ma mRNA ma héa enzyme chic néng ctia UGT1A ludn chira exon 1 & dau 5°, exon 5a
& dau 3°, co chung bon exon (exon 2-5) va 13 exon thay thé, mot trong cac ban phién ma cia
UGT1A ma hoa cho UGT1AL [1]; [2]. Cho dén nay da c6 hon 150 bién thé gen ma hoa UGT1A1
da dugc mo ta [1]. Trong sb cac bién thé nay, mét sé trong ving exon hoic _promoter cua gen ma
hoa UGT1A1 anh hudong dén cau triic hoic chirc ning cua enzyme, ¢6 thé dan dén giam hoac mat
han qua trinh glucuronid hoa va gy ra cac tac dong 1am sang. Pa hinh gen UTG1A1 ¢4 lién quan
dén tac dung phu do st dung irinotecan trong diéu tri bénh nhan mic cac bénh ung thu dai truc
trang, tuyén tuy, duong mat, ung thu budng tring va ung thu phdi t& bao nho
[3]. Carboxylesterase chuyén hoa irinotecan thanh SN-38, mét chét chuyén hda véi doc tinh té
bao cao gap 100 lan so vai hop chat goc. SN-38 bi bat hoat boi glucuronid hoa trong gan thanh
glucuronidation SN-38 dang khong hoat dong va bai tiét vao ta trang. UGT1AL1 la enzyme chinh
chiu trach nhiém cho viéc bai tiét glucuronidation SN-38. Nhiing tac dung phu khi ding
irinotecan thuong gap 1a giam bach cau trung tinh va tiéu chay, khi gap tac dung phu nghiém
trong ¢6 the phai diéu chinh giam liéu hoic ngimg diéu tri. Khoang 7% bénh nhén dicu trj
irinotecan bi giam bach cau nang, sbt va co thé tir vong do nhirng bién ching nay [4]. Cac nghién
ctu trén thé gigi chi ra rang, & nhitng nguoi ¢ kiéu gen dang dong hop tir cia UGT1A1*28
(rs8175347) va UGT1A1*6 ((rs4148323) c6 hoat tinh enzyme chi dat ~ 30% mirc binh thuong.
Kiéu gen UGT1A1*28 phan b theo thir tu giam dan tir quan thé ngudi Chau Phi (42-56%),
ngudi da tring (26-31%) va thip nhat & ngudi chau A (9-16%). Kiéu gen UGT1A1*6 phd bién
hon ¢ dan sb Chau A, mét sb toc ngudi Trung Québc co tan sb UGT1AL*6 1én dén khoang 18,46 -
45% [5]. Bién thé UGT1A1*6 hinh thanh do su thay d6i nucleotide trén exon 1, tuong Gng vi tri
211 trén phan tir cDNA nucleotide G thay doi thanh A (c.G211A), dan dén sy thay doi amino
acid ¢ vi tri 71 arginine chuyén thanh glycine (p.Arg71Gly) trén chudi polypeptide. Pa hinh
UGT1A1*6 c6 thé duoc phan loai thanh ba nhém: kiéu dai (GG), di hop tir (GA) va dong hop tur
dot bién (AA) [6], [

Su khac biét vé tan sé cua cac bién thé UGT1A1 trong cac quan thé khac nhau cho thay anh
hudng 1am sang c6 thé phu thudc vao chung toc [8]-[10]. Nguyen va dtg (2020) budc dau kiém
tra sy xuét hién cua bién thé UGT1A1*6 trén tré so sinh vang da ngudi Viét Nam [11]. Nghién
ciu nay tap trung danh gia tinh pho blen cua kleu gen UTG1A1*6 ¢ nhom 96 nguoi Kinh Viét
nam nham cung cap thém céc kién thirc nén tang vé di truyén quan thé ¢ Viét Nam.

2. Pbi twong va phwong phap

2.1. Péi twong

Chin muoi sau mau DNA téng s6 cua ngudi dan toc Kinh khoe manh (48 nam, 48 nit) luu giit
tai Vien Nghién ctru hé gen, dugc sir dung cho nghién ctiu bién thé UGT1A1*6. Nghién cau nay
da thong qua Hoi dong Y dac caa Vién Nghién ctu hé gen, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

2.2. Phwong phap
2.2.1. Thiét ké moi ddc hiéu va PCR khuéch dai ving gen quan tam

Cap mdi khuéch dai doan exon 1 cua gen ma hoa UGT1A1 duoc thiét ké dya trén trinh ty gen
chuan UGT1A mang ma so NG_033238.1 trén Ngan hang gen (GenBank). Cac cap moi nay duoc
tong hop va cung cap bai céng ty Sinh hoa Phu Sa, Can Tho, Viét Nam va c¢6 trinh ty nhu sau:

http://jst.tnu.edu.vn 111 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(05): 110 - 117

Moi xudi UGT1A1_ex1F: 5>-TCCCTGCTACCTTTGTGGAC-3’ va mdi nguoc UGT1AL ex1R:
5’-CTGGGTAGCCTCAAATTCCA-3’. San pham khuéch dai doan exon 1 cua gen UGT1A1 co
kich thuéc du kién 1096 bp.

Phan tmg PCR duoc thuc hién vai tong thé tich ciia mdi phan ung 1a 20 ul bao gdom: 10 pL
Taq 2X master mix ciia New England BioLabs (Hoa Ky); 0,5 uL mdi loai mdi (10pmole/pul); 1
WL DNA (20ng/pL) va 8 pL nugc. Chu trinh nhiét: 95°C trong 2 phut, 38 chu ky (95°C trong 30
gidy, 60°C trong 30 gidy, 68°C trong 60 giay), 68°C trong 5 phut, sau d6 giir & 4°C. San pham
PCR dugc phéat hién bang dién di trén gel agarose 0,8% c6 nhuém ethidium bromide va quan sét
dudi &nh sang UV.

2.2.2. Giai trinh tw exon 1 cua gen ma hoa UGT1Al

San pham PCR sau khi tinh sach dwoc doc trinh tu ca hai chiéu xudi va nguoc bang b¢ sinh
pham Bigdye Terminator V3.1 trén may 3500 Genetics Analyzer (Applied Biosystems, Hoa Ky).

2.2.3. Phan tich két qud va xa Iy diz lidu

Trinh tu nucleotide tham chiéu cua gen ma hoa UGT1Alduoc tham khao tir co s& dir liéu
nucleotide cia NCBI mang ma s6 NG_033238.1. C4c trinh tu nucleotide cia mau so sanh Vi
trinh ty tham chiéu bang phan mém BioEdit dé xac dinh nucleotide tai vi tri quan tam. Cac thuat
toan thong ké duoc thyc hién trén Microsoft Excel 2010. Tiéu chuan chi binh phuong (x2) duoc
&p dung dé so sanh tan sb alen trong nghién cttu nay véi cac quan thé dugc cong b khac va dé
danh gia trang théi can bang cua quan thé so véi dinh luat Hardy-Weinberg. Phan bé chuan duoc
dung dé wéc luong khoang tin cay cho ty 1¢ cac alen. Tat ca cac phép xéac suat thong ké dung
trong nghién ctru déu duoc tién hanh véi do tin cay 95% (95% Cl), gia tri p nho hon 0,05 dugc
coi la co y nghia thong ké
3. Két qua va thao luan
3.1. Gidi trinh tw dogn exon 1 ciia gen md hoa UGT1A1

Trong nghién ctu nay, cac mau DNA tong sé tir 96 mau mau nguoi dan toc Kinh dwoc sir
dung lam khuén dé khuéch dai doan exon 1 ciia gen ma hoa UGT1A1L véi cip mdi dua trén trinh
tu gen da cong bd trén Genbank (NG_033238.1). Két qua dién di san pham PCR cho thay, doan
exon 1 dugc khuéch dai co kich thudce khoang 1,1 kb, phit hop theo tinh toén ly thuyét va duoc sir
dung cho budc giai trinh ty tiép theo (Hinh 1).

M Sample

bp

1000 Ll «—— 1096bp

Hinh 1.Hinh anh dién di két qua PCR khuéch dai dogn exon 1 gen UGT1AL
M: Marker DNA 1 kb plus (Thermo Scientific); Sample: san pham PCR khuéch dai doan exon 1 cia gen
ma héa UGT1A1 cua mgt mau trong nghién cizu

Exon 1 caa gen ma hoa UGT1A1 duoc tinh sach va giai trinh tuy 2 chiéu. Sau khi phan tich
trinh ty DNA thu duoc bang phan mém Bioedit voi tong s6 96 mau, da xac dinh dugc ca 3 kiéu
gen UGT1A1 trong quan thé nhu sau: kiéu gen dong hop tir kiéu dai UGT1A1*1/*1 (GG); kiéu
gen di hop tir UGT1A1*1/%6 (GA) va dong hop tir dot bién UGT1A1*6/*6 (AA) (Hinh 2).

http://jst.tnu.edu.vn 112 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(05): 110 - 117

UGT1A1*6, wt

UGT1A1*6, het

C A G A G A C R G A GC AT T TT A

s"\l‘l I .‘\"

Hinh 2.Két qua gidi trinh tw doan exon gen UGT1A
UGTIAI*6, wt: dong hop tir kiéu dai UGT1AL *1/*1 (GG), UGT1A1*6, het: dj hop tir UGT1A1*1/%6
(GA), UGTIAI*6, homo: dong hop tir kiéu dét bien UGT1AL1*6/*6 (AA). Vi tri cdc nucleotide bj bién doi
dwoc danh ddu bang cdc mai tén

3.2. Tdn sé kiéu gen va alen UGTI1AI%6 trén ngwoi dan téc Kinh Vit Nam
Tu két qua giai trinh tw doan exon 1 gen méd héa UGT1A1 cua 96’m5u nghién cuiu, chung toi
tien hanh phén tic,h tan s6 ki@u gen ma hoa UGT1ALl dua trén su Xuat hién cua alen UGT1A1*1
va UGT1AL1*6. Két qua tan so kiéu gen va alen UGT1A1*6 cua 96 mau duoc trinh bay ¢ bang 1.
Bang 1.Tdn sé kiéu gen va alen UGT1AL*6 trén nguoi dan téc Kinh Viét Nam

X % Kiéu gen (N=96) Alen (n=192)
Tanso w11 *1/%6 *6/6 *1 *6
Nghién cau nay 2 21(21,875%) 3 27
(75%) ’ (3,125%) | 165(85,937%) | (14,063%)
Hardy- Weinberg 73,788% 27,044% 1,988%
Kiém dinh Chi binh phwong _ 135 b= 0,515
) ’ ’

N: sé cd thé, n: s¢ alen trong quan thé

Bang 1 cho thiy, gen ma hoa UGT1A1 c6 kiéu gen ddng hop tir alen kiéu dai *1/*1 chiém da
s6 vai ty 18 75% (N=72). Kiéu gen di hop tir *1/%6 c6 ty I¢ thip hon 3,43 1an so véi kiéu gen
*1/*1 khi chi chiém 21,875% (N= 21). Kleu gen ddng hop tur *6/*6 Xuat hién vai ty 18 thap
3,125% vai 3 truong hop. Dya trén tan sé kiéu gen cua mau nghién cau, ching t6i da xac dinh
duoc tan sb alen UGT1A1*6 1a 14,063%, tir d6 kiém dinh véi dinh luat can bang di truyén trong
quan thé Hardy Weinberg cho két qua tan s6 alen UGTLAL*6 c6 tun theo dinh luat nay véi y? =
1,325 va p= 0,515. Pidu nay chang t6 tin s alen UGT1A1*6 di duoc di truyén én dinh trong
quan thé va nhém mau nghién ctru du dai dién cho quan thé nguoi Viét Nam.

3.3. S0 sanh tdn sé alen UGT1AL*6 giita cdc nhém nguwoi 6 mét sé nwéc chau 4
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Dé tién hanh phan tich bién thé UGT1A1*6 trong nhom dan toc Kinh Viét Nam, chung toi lva
chon duoc 25 nhom dan toc. Sé lwong mau dan toc dugc yéu cau la Ién hon hoic bang 30 (N >
30). Két qua phan tich, so sanh duoc thé hién ¢ bang 2.

Bing 2.0 snh tan so alen UGT1AL*6 cia ngudi Kinh Vigt Nam véi cac nhém dan tgc o mot s6 nude
chau 4 va trén the gidi

Tan sb Tai ligu 5

TT Dantge Nuéc N dlen*6(%)  tham khio X P

1 Kinh ViétNam 96 14,063 Nghién cau nay

2 Persian Iran 172 8,43 [12] 4,1779 0,1238

3 Azari 72 5,556 6,3813 0,0411

4 She Trung 273 9,89 [13] 2,5309 0,2821

5 Han Quéc 539 18,46 2,1545 0,3405

6 Dong 264 12,50 0,3056 0,8583

7 Choang 86 11,628 [14] 0,4782 0,7873

8 Han 200 45 [15] 54,6037 5,1498E-209
9 Tibetan 200 39 93,2706 5,57896E-21
10  Akita Nhat Ban 50 22 [16] 2,9665 0,2269

11 Kochi 50 14 0,0002 0,9999

12 Yamaguchi 50 15 0,0469 0,9768

13 Trung Quéc  Singapore 90 15 [17] 0,7972 0,9676

14 Malaysia 85 4,706 8,9341 0,0115

15  Anbo 94 3,192 14,156 0,0008

16  Trung Quéc Malaysia 104 13,942 [18] 0,0012 0,9994

17 Malaysia 100 12 0,3682 0,8319

18 Anbd 102 16,177 0,3438 0,8421

19  NhatBan Nhat Ban 150 12 [19] 0,446 0,8001

20 Datrang My 150 1 34,8881 2.65553E-08
21 My - gbc 150 O 43,7392 2.02851E-10

Phi

22 Trung Quéc Pailoan 290 11,035 [20] 1,272 0,2594

23 Indonesia Indonesia 85 4,762 [21] 8,8305 0,0121

24 Uzbekistan Uzbekista 97 8,763 [22] 2,6835 0,2614

n
25 Nhét ban Nhat Ban 150 17 0,7573 0,6848

Ghi chui:N: Tong so mdu nghién cuu;y®: Gid tri Chi binh phuong; p: mitc ¥ nghia thong ke. Véi d¢ tin
cdy 95%, p < 0,05 thi si khac bi¢z la cé y nghia thong ke.

Két qua bang 2 cho thay, tan sb alen bién thé UGT1A1*6 dan toc Kinh o Viét Nam va cac
quan thé dan toc di cong bod dao dong tir 0% - 45%; trong d6 quan thé dan toc ngudi My gbc Phi
c6 tan s6 UGT1A1*6 thap nhat (0%), nguoi Han Trung Qudc co tan sé6 UGT1A1*6 cao nhat
(45%), ngudi Tebitan — Trung Quéc ding thir 2 (39%), tan s6 alen UGT1A1*6 ¢ ngudi Kinh Viét
Nam dtng thr 7 trong 26 quan thé dan toc phan tich (14,063%). Két qua phan tich d chi ra rang,
su khac biét vé tan sb cua bién thé UGT1A1*6 & cac nhom dan toc khac nhau cé phu thudc vao
chang toc, ngudi My géc Phi khéng co alen bién thé UGT1A1*6, nguoi da tring co ty Ié
UGT1A1*6 thip (1%), ty 18 bién thé nay & ngudi chau A ciing rat da dang va cé su khac biét gitra
cac nhom dan toc, dao dong tir 2,381% (Indonesia) dén 45% (Han — Trung Qudc). Trong do, tan
s6 alen UGT1A1*6 cua dan toc Kinh Viét Nam cé su khac biét co ¥ nghia thong ké khi so sanh
vai nhom dan toc ngudi Indonesia (p =0,0121; 42 = 4,762); dan toc Azari cua Iran (p = 0,0411; 2
= 6,3813), dan toc Han (p= 5.1498E-209; 4* = 54,6037) va Tibetan (p= 5.57896E-21; 52 =
93,2706) ciia Trung Quéc. Tuy nhién, tan s alen UGT1A1*6 & nguoi Han Trung Qudc co sy sai
khac ¢ ¥ nghia thong ké trong hai nghién ctru cong b (p= 3.95501E-24; ¥ = 107,7741).
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Pa hinh gen UTG1A1 dic biét duoc quan tdm & nhém bénh nhan ung thu sir dung thudc
irinotecan .UGT1A1*6 c6 thé 1a mot yéu té du bao quan trong vé doc tinh dbi voi sir dung thudce
irinotecan do bién thé nay cling lam giam hoat dong cua enzyme UGT1A1 [23]. Véi dic diém
phd bién ¢ chau A nhu vy, alen UGT1A1*6 khong phai la mot bién the méi xuét hign ma da ton
tai va 6n dinh qua rat nhiéu thé hé. Cac t6 chac qudc té va qudc gia nhu Cuc quan Iy Thuc pham
va Dugc pham Hoa Ky (Food and Drug Administration-FDA), nhém nghién ctu Di truyen dugc
hoc Ha Lan (Dutch Pharmacogenetics Working Group-DPWG), mang luéi di truyén dugc hoc
qudc gia Phap (French National Netwwork of Pharmacogenetics-RNPGx) da c6 nhiing khuyen
cao cy thé vé viéc giam liéu dung irinotecan ddi véi cac bénh nhan mang kiéu gen
UGT1A1*28/*28. Cho t6i nay chua c6 hudng dan nao vé lidu dung cia irinotecan lién quan dén
alen UGT1A1*6 trong khi bién thé nay kha phd bién & khu vuc chau A. Nghién cau anh huong
cua bién thé UGT1A1*6 cia Cheng va dtg (2014) ¢ bénh nhan ung thu dwoc diéu tri bang
irinotecan & mot 6 nuoc chau A nhu: Han Qudc, Nhat Ban, Trung Quéc va Singapore da cho
thdy rang da hinh UGT1A1*6 ¢6 vai tro du doan doc tinh ndng do irinotecan gay ra [24]. Trong
nhitng nam gan day, mot s6 nghién ctu trén cac bénh nhan ung thu dai tryc trang nguoi ¢ chau A
da cho thiy bién the UGT1A1*6 (GA+AA) lam ting nguy co giam bach cau cip d6 | & nguoi
Thai Lan [25] va cap do 111 (nghiém trong) ¢ ngudi Trung Qudc [26], lién quan téi nguy co mac
bénh tiéu chay khai phat sém va tinh trang giam bach cau & bénh nhan [27]. Nghién cttu & bénh
nhan ung thu dai truc trang ngudi Choang, Trung Quéc ciing khing dinh, kiéu gen UGT1A1*6 di
hop tir va dong hop tir c6 thé lam ting nguy co tiéu chay cip do 3 ~ 4 va giam bach cau trung
tinh ¢ bénh nhén [14]. Trén nhém bénh nhan Nhat Ban ung thu dai tryc trang di can ciing cho
thy viéc giam liéu irinotecan khoi dau so véi liéu chuan la ¢am bao cho hiéu qua va an toan sir
dung thudc doi véi nguoi mang cac kiéu gen UGT1A1*6/*6, UGTAL*6/*28, va UGT1A1*28/*28
[28]; [29]. Mot cong b6 doc lap cua chung t6i trude dy cling da bao cdo ti I¢ alen UGT1A1*28
trong quan thé la 8,421%. Véi tan 50 cua kiéu gen dong hop tir UGT1A1*6/*6 la 3,125% thi ciing
nén sang loc bién thé nay trong quan thé va khdng ngoai trir nhitng ca thé ¢ trang thai di hop tir
cua UGT1A1*6 co6 thé mang alen UGT1A1*28. Bén canh d6, véi ti 18 cao cua alen UGT1A1*6
(14,063%) trong quan thé, can tién hanh nhitng nghién ciu rong hon nham danh gia dap ang
thudc irinotecan trén nhirng bénh nhan ung thu c6 mang alen UGT1A1*6 tai Viét Nam. Véi
nhitng anh huong phu nghiém trong khi sir dung irinotecan da duoc bao c4o, thi viéc toi wu hoa
lidu dung khi hoa tri & mirc do ca thé la rat can thiét. Trong tuong lai, viéc sang loc cac bién thé
gen mi hoa UGT1AL1 cé thé dong vai tro giam tai nhitng phan ng cé hai khi ding thudc ciing
nhu ting hiéu qua diéu tri.

4. Két luan

Nghién ctru nay da xac dinh duoc thanh phan kiéu gen cua UGT1A1 trong quan thé ngudi Kinh
Viét Nam cu thé nhu sau: UGT1A1*1/*1, UGT1A1*1/*6 va UGT1AL*6/*6. Tan s alen cia alen
UGT1A1*6 la 14,063% va alen kleu dai *1 12 85,937%. Két qua thu dugc da dong gop nhiing thong
tin di truyén guan trong va la nén tang cho nhirng nghién ctu vé tuong quan gitra kiéu gen va kiéu
hinh dap wng thuc irinotecan trén cac bénh nhan ung thu dai truc trang tai Viét Nam.
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