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Xay dung quy trinh phan tich da hinh ving promoter cta gen
UGTIAI 6 bénh nhan ung thu dai truc trang
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Tém tit

Da hinh di truyén viing promoter (TA),TAA cua uridine diphosphate glucuronyltransferase 1A1 (UGTIAI)
lién quan dén ddp ung ciia nhleu thudc va bénh 1y. Chinh vi vay, chiing toi tién hanh nghién ctru xdy dung quy
trinh phan tich da hinh di truyén viing promoter UGTIAI trén nhom bénh nhén ung thu dai tryc trang ngudi Viét
Nam. Phuong phdp nghién ctru chinh dugc sir dung bao gdm tdch DNA tbng s6 tir miu mau v miu mo ung thu
c¢b dinh trong formalin va dic trong paraffin, khuéch dai gen bang PCR, xéc dinh kiéu gen bang phuong phap
giai trinh tw Sanger. Két qua nghién ctru cho thay ching t6i da xay dung dugc quy trinh xdc dinh da hinh di
truyen vung promoter cua gen UGTIAI. Tong s6 ¢6 38 bénh nhan duoc xédc dinh kiéu gen UGTIAI: 21% c6
kiéu gen (TA)s /(TA)s, 63.2% c6 kiéu gen kiéu dai (TA)¢/(TA)s va 15.8% co6 kiéu gen (TA)¢/(TA);. Trong lam sang,
két qua cua phan tich nay s€ giip bac si du dodn dugc ddp ung cua bénh nhén ung thu duoc didu tri véi cic
thude 12 co chét cia UGT1AI nhu irinotecan.

Nhan ngay 17 thang 03 nam 2016, Chinh stra ngay 10 thang 4 nam 2016, Chip nhan ding ngay 25 thing 6 nim 2016
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1. bat van dé tri HIV), atazanavir (diéu tri HIV), sorafenib
(diéu tri ung thu gan va than)... [1, 2]. Pa hinh
Gen UGTIAI 1a gen ma héa cho trinh tu 1ap lai (TA) trong ving (TA),TAA cia

polypeptide A1l cua protein uridine diphosphate promoter anh huéng dén su biéu hién cua
glucuronosyltransferase 1. Enzyme nay c6 mat enzyme UGT1Al. O allen kiéu dai, ving
0 gan, c6 vai tro xdc tdc cho Phén ung gan promoter c6 (TA)g trong khi allen dang dot bién
glucuronic acid vao cdc co chat khac nhau. s6 don vi lap lai ¢6 thé 1 5, 7 hodc 8 [2].

Nhiéu thuoc da dugc xdc dinh la co chat cua Trong khi § nghia 1am sang cia cdc dang

UGTIAL nhu irinotecan (diéu tri ung thu), d6t bién v6i 5 hodc 8 1an lap lai trinh ty (TA)
r aloxifqne (di€u tri loang Xuong), raltegravir chua dugc lam r6 thi dang dot bién v6i 7 don vi
(Gc ché virus, st dung trong diéu tri HIV)... 18p lai (dugc xac dinh la allen UGTIAI*28) da
Mot sb thude khic da duoc xdc dinh 12 chit tc duoc chiing minh li€én quan dén diéu tri va chan
ché hoat dong cua enzyme UGTIAl nhu doan bénh. Nguoi mang 1 allen UGTIAI#28 cé
indinavir (khdng retrovirus, sir dung trong diéu hoat tinh enzyme UGTIAI giam 25% va giam

dén 70% & nguodi c6 kiéu gen dong hop
UQT]A] *28 [3]. Ném 2005, Cuc quan ly Thuc
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Administration, viét tit 1a FDA) da dua ra
khuyén cdo nén xét nghiém da hinh
UGTIA1*28 khi diéu tri voi irinotecan [3, 4].
Trong diéu tri ung thu dic biét 1a ung thu dai
tryc trang, irinotecan két hop véi oxaliplatin va
cdc thude khéc dang dan dugc st dung nhu lya
chon dau tién khi muén ngdn chan sy ting
truéng cua nhimg té bao ung thu bing cach trc
ché hoat ddng cua enzyme topoisomerase [3].
Tuy nhién, héa tri liéu vdi irinotecan gy nhiéu
tdc dung phu khéng mong mudn c6 thé dan dén
tr vong nhu tidu chdy ning, suy tiy, dé chay
médu... do tich tu san pham chuyén héa cua
irinotecan la SN-38  (7-ethyl-10-hydroxy-
camptothecin). Dudi sy xic tic cua enzyme
UGTI1ALI, SN-38 bién ddi khong con hoat tinh
giy doc va co kha nang dao thai qua dudng
mat, do dé nhitng bénh nhan mang allen
UGTI1A1%28 ¢6 nguy co xuat hién céc tic
dung phu ¢ mirc d nang khi diéu tri irinotecan.
Chinh vi vay, viéc xac dinh dugc da hinh
UGTIAI*28 & vung promoter s€ giip dua ra
dinh hudng diéu trj phu hgp va han ché tic
dung phu cua thudc ddi véi bénh nhan ung thu.
Ngoai ra, UGTIA1%28 da dugc ghi nhan 1a dau
hi€u cia hdi ching Gilbert. Viéc xét nghiém su
c6 midt cia UGTIA1%28 s& cung cip bang
ching di truyén trong qud trinh chin dodn bénh
nhan mic héi ching Gilbert [5][6]. Hién nay &
Viét Nam chua c6 cong bd nao vé tan sb cic
allen cua UGTIAI cling nhu quy trinh phan tich
gen nay. Tir nhu cau 1am sang, ching toi tién
hanh nghién ctru nay dé thiét 1ap quy trinh xac
dinh dugc ciac dang da hinh promoter trén
UGTIAL

2. Nguyén li¢u va phwong phap nghién ciru

Thu thip va bdo qudin méu sinh phim:
38 mau md ung thu dai tryc trang thu dugc
sau phau thuat tai Bénh vién 198 duoc )
dinh trong formalin va dic trong paraffin, c6
thé bao quan ¢ nhiét d6 4°C trong thoi gian
dai. 8/38 bénh nhan trén cung cap thém mau
mau (1ml) bao quan trong EDTA luu ¢ -20°C
dén khi sir dung.

Tdch chiét DNA téong sé6: DNA tong sb
duoc tich tir mdu md didc trong paraffin sir
dung kit ReliaPrep™ FFPE gDNA Miniprep
System (Promega) theo quy trinh khuyén cdo
ciia hang. V6i mau mdau, ching toi s dung
E.Z.N.A blood DNA Mini kit (Omega-Biotek)
theo quy trinh khuyén cdo ciia hing

Thiét ké méi diic hiéu nhdn viing promoter
ciia UGTIAI: Cip mdi duoc thiét ké va danh
gid cdc thong s6 véi phan mém PerlPrimer
version 1.1.14. Cap moi tu thiét ké duoc dat
téng hop tai hang IDT (My) véi trinh tu moi
xudi: 57 GCTCCACCTTCTTTATCTCTG 3°
va mdi nguoc: 5> ATC AAC AGT ATC TTC
CCA GCA 3 nhan dong doan gen dai 266 bp.

Nhan dong ving promoter ciia UGTIAI
bang PCR: D¢ c6 quy trinh nhan dong dic hiéu
va 6n dinh, ching t6i xdc dinh nhiét do gin
moi, n6ng dd hoat dong tdi wu cua cdc thanh
phan trong phan tmg PCR sir dung Q5® High-
Fidelity DNA polymerase (NEB). San phim
PCR duogc dién di trén gel agarose 1.5%, dung
thang chuan Ruler 100 bp Plus DNA Ladder
(SM0321, Thermo Scientific).

Xdc dinh kiéu gen UGTIAI*28 bing
phwong phdp gidi trinh tw: 20 pl san phim
PCR dugc tinh sach bang kit E.Z.N.A.® Cycle-
Pure Kit (Omega-biotek) va giadi trinh ty su
dung mdy phéan tich phan doan DNA tu dong
3500 (Applied Biosystems) va kit BigDye®
Terminator v3.1 cycle sequencing (Applied
Biosystems). Két qua giai trinh ty dugc mo
bang phan mém BioEdit version 7.1.9, qua d6
xdc dinh kiéu gen cua bénh nhan. Tén sb cdc
allen s& dugc tinh toan va so sdnh véi tan sb 1y
thuyét theo dinh luat Hardy-Weinberg sir dung
chi-square test.

3. Két qua nghién ciru

Tdch chiét DNA téng sé: 38 mau mo diic
trong parafin déu tich dugc DNA téng sé nhd
sir dung kit ReliaPrep™ FFPE gDNA. Nong
do DNA dao dong tir 20 - 500 ng/ul phu thude
vio loai t& bao va lwong mau dic trong
paraffin. MaAu c¢6 d tinh sach cao, 34/38 (89%)
mau c6 chi s6 A260/280 trong khoang 1.7-2.0.
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Nhan dong ving promoter cia UGTIAI
bang PCR: Nhu két qua dién di trinh bay &
hinh 1, ndng d6 tdi wu ctia cdc thanh phan trong
phan ung PCR la: 0.2 mM dNTP Mix, 0,02 u/ul
Q5 High-Fidelity DNA polymerase, 0.5 pM
mdi modi, 50 ng/ul DNA tich tir md dic trong
paraffin. Trong qud trinh nhan dong 38 mau,
chiing t6i thiy rang ndng d6 DNA st dung cho
phan tng PCR ¢6 thé dao dong tir 20-60 ng/ul.
Chu trinh nhiét cho phan mg PCR gom 3 giai
doan: bién tinh ban dau 98°C trong 3 phiit; 35
chu ki: 98°C trong 10 gidy, gin mdi & 58°C
trong 30 gidy, 72°C trong 30 gidy; thoi gian kéo
dai cudi 72°C trong 2 phit. Ching toi ciing
kiém chimg quy trinh nhan dong trén mau DNA
tach tr mau cia bénh nhan, két qua cho thay
quy trinh c6 thé tién hanh v6i DNA tach tir mau
¢6 & ndng do hoat dong tir 50-500 ng/ul.

M 51% 52°%C s3% s5% sec s8’c e0°C 61°C 63°% 64°%C

(EV)

DNA tach tir md diic
paraffin (ng/ul)
500 400 200 100 50 M 500 400 200 100 S50+

DNA tach tir mau (ng/ul)

©

Hinh 1. Anh dién di trén gel agarose 1.5% ctia thi
nghiém t6i wu PCR nhén viing promoter cta
UGTIAI. A: t6i wu nhiét d gén moi. B: t6i wu ndng
d6 DNA. C: sir dung quy trinh t6i wu chay véi 10
mau bénh nhan.

Xdc dinh kiéu gen UGTIAI*28 bing
phuwong phdp gidi trinh tw: Dya vio két qua
giai trinh ty, chiing t6i xac dinh dugc cac kiéu
gen cé s6 don vi (TA) lap lai & vung promoter
khac nhau (Hinh 2). 32 bénh nhan chia thanh 3

nhém kiéu gen la (TA)S/(TA)G, (TA)6/(TA)6 va
(TA)e/(TA). Sé Iwrong moi nhém kiéu gen
dugc trinh bay ¢ bang 1. 08 bénh nhan cung
cap ca miu mo ung thu va mau mau, két qua
gidi trinh ty san pham PCR thu duoc tir 2 loai
mau nay twong dong 100%.
Béng 1. Da hinh viing promoter cia UGTIAI & 38
bénh nhan nghién ctru

Kiéu gen S6 bénh Ty 1€ bénh

UGT1A1 nhan nhan (%)
(TA)s/(TA)s 8 21.0%
(TA)/(TA)s 24 63.2%
(TA)¢/(TA), 6 15.8%
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Hinh 2. Két qua giai trinh ty cho céc kiéu gen ving
promoter cia UGT1A1. A: kiéu gen (TA)s/(TA)s.
B: kiéu gen (TA)/(TA)s.

C: kiéu gen (TA)¢/(TA);.

)

®)

©

Tan s6 cua allen mang (TA)s, (TA)s va
(TA); lan luot 12 0.10, 0.82 va 0.08. Kiém dinh
véi chi-square test, ta c6 2= 1.93 (bac tu do
df=3) va P-value=0.58. Nhu viy, tan sb cic
allen thu dugc trong nghién clru nay phu hop
theo dinh luat Hardy-Weinberg. Diéu d6 ciing
cho thiy céu tric di truyén ciia cic allen nay &
ngudi Viét Nam c6 thé da tré nén 6n dinh (it
nhit trong quan thé 38 cé thé chiing toi phén
tich c6 tinh dai dién).

4. Thao luin

Két qua nghién cru cho thay chung toi x4c
dinh dugc kiéu gen UGTIAI tlr cA mau mau va
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mau mo didc trong paraffm vé6i két qua twong
dong nhau. Piéu nay 1a do allen UGTIAI
khong Xuat hién dic hiéu ¢ khdi u ma phén b6
dong nhit ¢ cic mo, vi_vdy co thé Iya chon
nhiéu loai mé dé ldy mau phén tich cho gen
nay. Trong qué trinh PCR, lugng 16n DNA thu
tr mau mod duc trong paraffin 16n hon 60 ng/ul
s€ bat dau trc ché phan tng tong hop DNA. Cho
dén nay, hién tuong DNA tdch tir md duc trong
paraffin trc ché phan tmg PCR da duoc nhiéu
nghlen cltru bdo cdo nhung chua duogc lam ro
nguyén nhén [7]. Nhiéu yéu t6 trong mau DNA
c6 kha nang tic dong dén phan ung PCR. Sy
phdn manh va dat gdy DNA thu tr md dic
trong paraffin khong chi anh huong dén chat
luong trinh ty lam khudn cho phan (mg PCR
ma con tao ra nhitng phin doan DNA ngan
ngiu nhién c6 thé hoat dong nhu chat tc ché
DNA polymerase.

Vi tp hop mau nho (n= 38) nhung kiém
dinh chi-square cho thay tan sd cta cdc allen
trén phan bd theo dinh ludt Hardy-Weinberg,
nhém miu nghién ctru ¢6 tinh dai dién cho quan
thé bénh nhan ung thu dai tryc trang. Tong
quan céc nghién citu trén thé gidi cho thiy tin
s6 xuét hién cua allen mang (TA); (hay
UGTIA1%*28) dao dong nhiéu & cic quan thé
khic nhau: 26% dén 31% & quan thé nguoi da
trang, 42% dén 56% & quan thé ngudi Chau Phi
va 9% dén 16% & cic quan thé nguoi Chau A
[8] [9]. Tan so thu dugc trong nghlen ctru kha
gin véi tan sd dugc bdo cdo & mot s nudc &
khu vuc chau A. Tuy allen UGTIAI*28 c6 tan
s6 khong cao nhung FDA da khuyén cdo nén
tién hanh phan tich sy c6 mit ciia allen nay véi
bénh nhin ung thu diéu tri véi irinotecan.
Nhitng bénh nhan c6 kiéu gen dong hop
UGTIAI*28 can can nhic giam liéu cho lan
diéu tri dau tién voi irinotecan, tranh viéc tdc
dung phu gia ting khi dung thudc. Ngoai ting
dung tién luong liéu ding thudc phit hop véi
bénh nhén, xét nghiém nay con la cong cu hitu
ich trong qud trinh chan dodn bénh nhan méc
héi chung Gilbert [6].

5. Két luan

Chiing t6i da xay dung dugc quy trinh xdc
dinh da hinh vung promoter cia UGTIAI, ap
dung thanh cong quy trinh nay phan tich gen
trén nhém bénh nhadn ung thu dai truc trang
ngudi Viét Nam.
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Abstract: Genetic polymorphisms in (TA)nTAA promoter region of the enzyme uridine
diphosphate glucuronyltransferase 1A1 (UGT1A1) have been reportedly associated with variation in
drug response of patients suffering from different diseases. Therefore, we established and performed a
genotyping protocol for rapid detection of UGTIAI promoter polymorphism in a group of Vietnamese
colorectal cancer patients. The established genotyping protocol consists of DNA extraction from blood
and formalin-fixed paraffin-embedded tissues, polymerase chain reaction (PCR) and sequencing.
These protocol was optimized to work well for both types of samples either derived from blood or
formalin-fixed paraffin-embedded tissues. Out of totally 38 patients genotyped for UGTIAI promoter
polymorphism, 8 (21%) were found to be (TA)s/(TA)s, 24 (TA)¢/(TA)s (63.2%) and 6 (TA)¢/(TA),
(15.8%). The study revealed the genotyping method could be used in assisting prediction of drug
response in colorectal cancer patients treated with agents metabolized by UGTI1AT, such as
irritonecan. Further study is ongoing to validate the association between the genetic polymorphism
with clinically drug response in Vietnamese patients.

Keywords: UGT1A1, promoter polymophisms, irinotecan, colorectal cancer.



