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Tém tit: Acenocoumarol 13 thuéc chéng dong mau dudong udng duogce ké don phd bién nhat cho
bénh nhan c¢6 nguy co bi huyét khdi tinh mach tai Viét Nam. Nhiéu nghién ciru da cho thiy da
hinh di truyén gen CYP2C9 va gen VKORCI 14 cac yéu t6 di truyén quan trong anh huong dén su
dap tmg thudc acenocoumarol. Chinh vi vy, trong nghién ctru nay, ching toi tién hanh nghién ciru
xdy dung quy trinh phén tich da hinh gen CYP2C9 va gen VKORC! trén bénh nhén sau thay van
tim sir dung thudc chdng déng acenocoumarol tai Viét Nam. Phuong phép nghién ciru chinh dwoc
st dung bao gém: tach DNA téng s6 tir mau ngoai vi, khuéch dai gen béng PCR, xac dinh kiéu
gen bang phwong phap giai trinh tw hodc da hinh d¢ dai doan cét gidi han. Bai bao mé ta cac két
qua nghién ctru xay dung quy trinh phan tich da hinh rs1057910 trén gen CYP2C9 va da hinh
1s9923231, 159934438 trén gen VKORC].

Tw khoa: Gen CYP2CY9, gen VKORCI, acenocoumarol, giai trinh tu, da hinh 46 dai doan cét
gidi han.

1. Pit van dé

Acenocoumarol 1a thudc chéng dong mau
nhom khang vitamin K dang udng duoc ké don
pho bién tai Viét Nam dé ngan ngira va diéu tri
huyét khdi & bénh nhéan: rung nhi, thay van tim,
huyét khéi tinh mach, phdi thuyén tic va nhiing

" Tac gia lién he. DT.: 84-377968818.
Email: thomtbk5@gmail.com

https://doi.org/10.25073/2588-1132/vnumps.4103

60

bénh nhan di trdi qua phiu thuat chinh hinh [1-
3]. Acenocoumarol c6 pham vi diéu tri hep va
chi voi mot su thay ddi lidu nho ciing c6 thé gay
ra cac bién ching chay méau hay huyét khoi
nhit 13 trong 3-6 thang dau sir dung [4]. Liéu
dung cua thudc phu thudc vao cac yéu té nhu:
tudi, ché do dinh dudng, yéu td di truyén, cac
bénh kém theo... Trong tit ca cac yéu td trén
thi yéu t§ di truyén duoc cho 1a dong vai tro
quan trong dén su thay déi liéu thudc ¢ timg
bénh nhan. Cac nghién ctru trudc da chi ra ring
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c6 dén 50 % sy thay doi lidu thude co thé giai
thich boi da hinh gen CYP2C9 (gen mé hoa cho
siéu ho enzym chuyén hoéa thudc cytochrome
P450) va gen VKORCI (gen mad hoa enzym
dich tac dung cua thude) [5-7].

Gen CYP2C9 nam trén nhidm séc thé s6 10
& nguoi. CYP2CY 1a enzym thiét yéu cho su
chuyén hoa thudc acenocoumarol tai gan &
nguoi. Trong d6, alen CYP2C9*3 (rs1057910)
¢6 anh huong dén 80 % hoat dong cua enzym
CYP2CY. Nhimg ngudi mang alen dot bién
rs1057910 c6 enzym CYP2C9 lam giam hoat
dong so v6i kiéu gen dai, din dén 1am chim
qua trinh chuyén hoa cta acenocoumarol vi vay
s& can mot liéu ding thip hon [8]. Theo nghién
ctru ciia Thijssen va cs (2001) liéu dung thube
acenocoumarol can thiét & ngudi mang alen dot
bién rs1057910 thap hon so véi nguoi mang
alen kiéu dai khoang 19-29 %[9-10]. Alen dot
bién rs1057910 chiém ti 1& khé thip ¢ quin thé
ngudi chau A (3,3 %) so voi quan thé ngudi da
tring (4-16 %) [11].

Gen VKORCI nam trén nhidm sic thé s6 16
0 nguoi. Nam 1970, nguoi ta phat hién enzym
Vitamin K epoxide reductase dugc ma hoa boi
gen VKORCI. Vitamin K epoxide reductase la
enzym dich tac dung cua acenocoumarol, chiu
trach nhiém chuyén héa vitamin K epoxide
thanh vitamin K tham gia vao qua trinh dong
méau. Mot s da hinh trén gen VKORCI c6 lién
quan t6i hién tuong ting nhay cam voi
acenocoumarol [12]. Da hinh 1639G>A lién két
chat ch€ véi da hinh 1173C>T c6 lién quan toi
biéu hién hoat tinh enzym khac nhau & cac
chung nguoi khac nhau. Reitsma va cs (2005)
da thuc hién khao sat trén ddi tuong bénh nhan
nguoi Ha Lan: nhiing ngudi mang mdt hoac hai
alen 1173T can giam liéu twong tng 1a 28 % va
47 % so voi ngudi khong mang alen nay [13].

Trong bdi canh cua Viét Nam hién nay, chua
¢6 thong tin vé mat di truyén hoc lién quan t6i
viéc chi dinh liéu acenocoumarol str dung cho
bénh nhan cling nhu quy trinh phan tich gen ap
dung duoc cho cac phong phéan tich, phong xét
nghiém. Do d6, chung t6i tién hanh nghién ctru
nay nham xay dung quy trinh phén tich da hinh
rs1057910 trén gen CYP2C9 va da hinh

1$9923231, 159934438 trén gen VKORCI & mau
mau bénh nhan thay van tim st dung thudc
chéng dong acenocoumarol. Phuong phap
phan tich da hinh gen st dung la giai trinh tu
va RFLP.

2. Poi twgng va phuwong phap nghién ciru

Thu thdp va bio quin méu mdu: 150
miu méau toan phan duoc lay tir tinh mach cua
bénh nhan sau phau thuat thay van tim c6 diéu
tri thuéc chdng dong mau bang thudc chéng
dong acenocoumarol tai Bénh vién Tim Ha Noi.
Cic miu méau duoc dung trong dng chuyén
dung c6 sin chat chéng dong EDTA va giit lanh
& -30°C cho dén khi sir dung.

Tdach chiét DNA tong sé: Chang toi sir
dung E.Z.N.A blood DNA Mini kit (Omega-
Biotek) dé tach chiét DNA téng s theo quy
trinh khuyén céo cta hing.

Trinh tw moi dic hiéu cho phén trng nhén
dong dogn gen chira cic SNP rs1057910,
rs9923231 va rs9934438: cap moi véi trinh tu
mdi xudi va mdi nguoc tham chiéu trén NCBI
duogc trinh bay trong Bang 1.

Béng 1. Trinh ty moi

Do dai
Alen Trinh tw moi san
pham
GCATCTGTAACCATCCCTCTC
151057910 GTGTCAAGATTCAGTTCTTTCC 719 bp
TTCCATCTGCAACCTTAATTCCC
19923231 TCCTTCACCAGCCTCCTCTC 771 bp

GGTGCCTTAATCCCAAGCTACTC
159934438 A AAGACTCCTGTTAGTTACCTCCC ~ 714bp

Nhédn dong doagn gen chira cic SNP
rs1057910, SNP rs9923231 va SNP rs9934438
bang phwong phdp PCR: dé c6 quy trinh nhan
dong doan gen chtra cac SNP dac hiéu va 6n
dinh, ching t61 xdc dinh nhiét do gin m01 t6i
vu, nong d6 mdi t6i wu, ndng do DNA tbi wu
trong phan tng. Céac thanh phin khac trong
phan g PCR c6 nong d6 hoat dong: HF buffer
1 X; Phusion DNA polymerase 0,05 u/ul;
dNTPs 0,02 mM trong téng thé tich cua mot
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phéan tng 1a 30 pl. Chu trinh nhiét cho phan tng
PCR gdm 3 giai doan: bién tinh ban dau 98°C
trong 3 phut; 35 chu ki: 98°C trong 10 gidy, gan
mdi trong 30 gidy, 72°C trong 30 gidy; thoi gian
kéo dai cudi 72°C trong 2 phut. San phim PCR
duoc dién di trén gel agarose 1,5 %.

Xdc dinh kiéu gen SNP rs1057910, SNP
19923231 va SNP rs9934438 bing phwong
phdp RFLP va gidi trinh tw: 25 yl san pham
PCR duoc tinh sach bang kit E.Z.N.A.® Cycle-
Pure Kit (Omega-biotek). Dé xac dinh kiéu gen
cua SNP rs9923231 va SNP rs9934438 trén gen
VKORCI. San phdm PCR sau khi tinh sach
dugc cét 1an luot bang enzym Mspl va Hinfl.
San pham RFLP sau d6 s& duoc kiém tra chit
luong bang cach dién di trén gel agarose 1,5 %.

SNP 151057910 trén gen CYP2C9 va SNP
1s9923231, r$9934438 trén gen VKORCI déu
¢6 thé xac dinh kiéu gen bang phuong phép giai
trinh tu st dung may phén tich phan doan DNA
ty dong 3500 (Applied Biosystems) va kit
BigDye® Terminator v3.1 cycle sequencmg
(Applied Biosystems). Két qua giai trinh tu
dugc mo bang phan mém BioEdit version 7.1.9,
qua d6 xéac dinh kiéu gen cua bénh nhan.

3. Két qua

Két qua budc dau tach chiét DNA tong sb:
néng d6 DNA dao dong tur: 41,15 - 209,10
ng/ul, c6 d6 tinh sach cao vai chi $6 OD-A 0250
trong khoang 1,8-2,2.

Chung t61 thyc hién PCR véi 10 nhiét do
dao dong quanh nhiét do gin moi dugc hang
khuyén cao. Két qua téi wu nhiét do gin mdi
phan Ung nhan dong doan gen chira SNP
rs1057910, SNP rs9923231 va SNP rs9934438:

Két qua dién di & Hinh 1A: ¢ dai nhiét do tir
50,8-56,6°C xuat hién cac bang dién di khong
dic hi¢u. O nhiét do 67,7-69,0°C bang dién di
giam d0 sang va khong 1én bang. Trong dai
nhiét d6 58,8-65,5°C bang dién di 1én dic hiéu,
dic biét 1a ¢ 63,3°C bing 1én sang 1, ddc hiéu.
Do d6 chiing t6i chon nhiét do gén mdi tdi wu

cho phan tng nhan dong doan gen chita SNP
1s1057910 trén gen CYP2C9 14 63,3°C.

Két qua dién di 6 Hinh 1B: & dai nhiét do tir
50,8-58,8°C xuét hién cac bang dién di khong
dic hiéu. O nhiét d6 67,2°C bang dién di giam
d6 sang. Trong dai nhiét do 60,9-65,5°C va &
69,0°C bang dién di 1én sang, dic biét 1a &
65,5°C bang 1én sang 1o nhat, dic hiéu. Do d6
chung t6i chon nhiét do gin modi t6i wu cho
phan tng nhan dong doan gen chita SNP
1s9923231 trén gen VKORCI 14 65,5°C.

Két qua dién di 6 Hinh 1C: & dai nhiét do tir
55,8-63,4°C va 73,5°C khong xuat hién bing
dién di, & nhiét 4o 65-70,4°C bang dién di giam
do6 sang. Tai nhiét do 72,2°C bang lén sang 10,
dac hiéu. Do d6 chung t6i chon nhi¢t do gén
mdi tdi wu cho phan mg nhan dong doan gen
chita SNP 1rs9934438 trén gen VKORCI la
72,2°C.

A M 508 523 540 566 588 609 633 655 672 690 () (F)

T19%p

B M 308 523 540 366 588 609 633 655 672 690 () (B

«—771hp

Hinh 1. Két qua dién di trén gel agarose 1,5 % cua
thi nghiém PCR tdi uu nhiét ¢ gan moi phan tng
nhan dong doan gen chita SNP rs1057910 (Hinh A),
SNP 159923131 (Hinh B) va rs9934438 (Hinh C).
Lan M: Plus DNA Marker (Lonza)

Lan BC (-): dbi ching am.

Lan DC (+): dbi chimg dwong.
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Két qua tdi wu ndng d6 mdi va ndng do
DNA cho phan rng nhan dong doan gen chira
SNP 151057910, SNP 1s9923231 va SNP
rs9934438:

Chting t6i thyc hién PCR 6 cac nf”)ng do moi
lan luot: 0,5; 0,7 va 0,9 uM. Két qua dién di &
Hinh 2 cho thiy véi ndng d6 mdi 0,5 uM phan
ung nhan dong doan gen chua cac SNP trong
nghién ciru  dugc toi wu t6t voi cac bang DNA
sang 10, dac hi¢u.

Tiép tuc PCR & n6ng do DNA lan luot: 5,
10, 50, 100 va 200 ng/ul. Két qua dién di &
Hinh 2 cho thdy véi nong 6 DNA 100 ng/ul
phan ung nhén dong doan gen chira cac SNP
trong nghién ctru Ién bang dién di dac hiéu, cac
bang DNA 1én sang 10.

Téivundng dd mdi  Téi wu ndng 46 DNA

M 5 10 50 100 200 DC-
-

- B0
300

200
100

M5 10 S0 100 200 PC-

A000f
2 20040
B s e 128
RO
500

5 10 50 100 200 DC-

Hinh 2. Két qua dién di trén gel agarose 1,5 % cia
thi nghiém t6i wu ndng ¢ mdi va ndng do DNA ciia
phan Gng nhan dong doan gen chira SNP rs1057910
trén gen CYP2C9 (Hinh A), SNP rs9923231 trén gen

VKORC] (Hinh B), SNP rs9934438 trén gen
VKORC1 (Hinh C).
Lan M: Plus DNA Marker (Lonza)
Lan DC (-): dbi chirng am

Ap dung quy trinh phén tich kiéu gen cua
cac SNP trén cho bénh nhan, chiung t6i nhan
thiy da nhan dong thanh cong doan gen chira
SNP rs1057910 trén gen CYP2CY9 va SNP

19923231, SNP rs9934438 trén gen VKORCI

v6i két qua 6n dinh nhu thé hién trong Hinh 3.
M 1 2 3 4 5 6

4000
2000
1250

500
S00
300

200
100

Hinh 3. Két qua dién di san phdm PCR trén gel
agarose 1,5 %.

Lan M: Plus DNA Marker (Lonza), lan 1-3: 1an luot
1a san pham PCR ctia SNP rs1057910, SNP
1s9923231 va SNP rs9934438.

Lan4, 5, 6: béi ching am lan Iuot cua SNP
rs1057910, SNP 1s9923231 va SNP rs9934438.

Két qua giai trinh tw

rs1057910
Hinh trinh tu Kiéu gen
Chua xuit hién trong 150 miu CcC
GAGATACAITTGACCT
AC

AV

25
GAGATACAT TGACCT

Wi |7

Két qua gii trinh ty Két qua gii trinh ty
rs9923231 rs9934438
Hinh trinh ty | Kiéu Hinh trinh tur Kiéu
gen gen
250 [ | 2% 3% M 3%
TGGCCG|IGGTIGCGGT GTICCAAGGGTCGATG
250 [ 2 39§ | &
TTIGGCCA|GGTIGCGG GTCCAAGAGTCGATGAT
ot (il |
250 [ ] 2 380 30
CATTGGCCAGGTGCGG .GTCCAAGAGTCGATGATC®

Hinh 4. Két qué giai trinh ty SNP rs1057910, SNP
rs9923231 va SNP rs9934438.
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Xac dinh kiéu gen cua 3 SNP trong nghién
clru bang phuong phap giai trinh tu: két qua
giai trinh ty ciia 3 SNP duoc trinh bay trong
Hinh 4.

Céc kiéu gen ciia SNP rs1057910 trén gen
CYP2C9: di hop to AC va d(‘Sng hop ta dot
bién AA.

Céc kiéu gen ciia SNP rs9923231 va SNP
1$9934438 trén gen VKORCI: ddng hop tir GG,
di hop tir GA, dong hop tir AA.

Xac dinh kiéu gen SNP rs9923231 va SNP
159934438 trén gen VKORCI bing phuong
phap RFLP:

Do phuong phap gii trinh ty doi hoi chi phi
cao, thoi gian thuc hién lau. Chinh vi vy, ngoai
giai trinh tu, chung t6i x4c dinh kiéu gen cua
SNP 159923231 va SNP rs9934438 trén gen
VKORC]I bang k¥ thuat RFLP cho két qua:

A

M GA GA AA AA GG GG BC-

M GG GG AA AA GA GA BC-

Hinh 5. Két qua dién di trén gel agarose 1,5 % san
phdm RFLP cta SNP rs9923231 (A) va SNP
1s9934438 (B).
Lan M: DNA Marker 100 bp-4 kb (Lonza).
Lan DC-: d6i ching am.

D6i voi SNP 1s9923231: kiéu gen dong hop
tt AA dién di cho 1 bang duy nhét cé kich
thudce: 771 bp; kiéu gen ddng hop tir GG dién di
cho 2 bang co6 kich thudc khac nhau: 493 va
278 bp; kiéu gen di hop tir GA dién di cho 3

bang cé kich thudc khac nhau: 771, 493 va 278
bp. Diéu kién téi wu cho phan tng RFLP SNP
159923231 bang enzym Mspl: 0,15 ul enzym
cit; 40-50 ng/ul DNA & 37°C trong tong thé
tich 7,5 pl tai diéu kién 30 phit va 45 phit.

Dbi voi SNP rs9934438 két qua RFLP: kiéu
gen ddng hop tor GG dién di cho 1 bing duy
nhét c6 kich thudc: 714 bp; kiéu gen dong hop
tr AA dién di cho 2 bang c6 kich thudc khac
nhau: 417 va 297 bp; kiéu gen di hop tir GA
dién di cho 3 bang c6 kich thudc khac nhau:
714, 417 va 297 bp. Piéu kién t6i uu cho phan
tng RFLP SNP rs9934438 bang enzym Hinfl
1a: 0,15 pul enzym cét; 40-50 ng/ul DNA trong
tong thé tich 7,5 pl tai 37°C trong diéu kién 15
phut va 30 phaut.

So sanh két qua kiéu gen cia SNP
rs9923231 va rs9934438 trén gen VKORCI xéc
dinh bing phuong phap RFLP vdi két qua giai
trinh ty, chung toi nhan thdy hai phuong phap
nay déu cho két qua tuong dong nhau. Nhung
phuong phap RFLP véi ky thuét thao tdc don
gian, ré va nhanh hon, tiét kiém chi phi cho
bénh nhan, tiét kiém thoi gian cho nghién cuu.

4. Thao luan

Dé phan tich kiéu gen cua cic SNPs, hién
nay c6 nhiéu phuwong phap di dugc nghién ciru
va chung minh hi¢u qua nhu: k¥ thuat da hinh
d6 dai doan cét giéi han (Restriction Fragment
Length Polymorphism, RFLP), giai trinh tu, k¥
thuat s dung dau do DNA (DNA-probe). Tuy
nhién, trong s6 d6, PCR-RFLP va giai trinh ty
Sanger 1a hai phuong phap dugc st dung phd
bién nhat. Trong nghién ciru ndy, ching t6i xac
dinh duoc kiéu gen SNP trén gen CYP2C9 bang
phwong phap giai trinh tu, con dbi véi SNP
rs9923231 wva SNP 159934438 trén gen
VKORCI bang ca hai phuong phap giai trinh tu
va cit bang enzym gioi han. Két qua nghién
clru dd cho thiy quy trinh phan tich gen cua
chung t6i 6n dinh, cé thé xac dinh dugc kiéu
gen cua ca 3 SNP mot cach tét nhat.
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Ap dung quy trinh phén tich kiéu gen trén
phén tich kiéu gen ctia 150 bénh nhan cho thiy
quy trinh phén tich kiéu gen ctia chung t6i c6 tinh
on dinh, d& dang lap lai vdi do chinh xac cao.
Phan tng nhan dong doan gen chtta alen xay
ra voi do nhay cao chi vdéi lugng DNA 16n
hon 20 ng/pl.

Vi SNP 1s9923231 va 1s9934438 trén gen
VKORCI khi so sanh két qua giita hai phuong
phap giai trinh tr va RFLP chung toi thdy
khong c6 sy khac biét vé két qua. Trong khi do,
ki thuat RFLP khong yéu cau trang thiét bi hién
dai, ki thuat don gian dong thoi cho ra két qua
nhanh véi chi phi ré hon nhiéu so v6i phuong
phap giai trinh ty. Vi vy, ching t6i khuyén
khich str dung phuong phap RFLP dé xac dinh
kiéu gen cho gen VKORCI.

Két qua phan tich gen cua ching toi ¢ su
tuong dong véi cac nghién ciru trude do. Véi
gen CYP2C9 nghién ciru cta nhiéu tac gia sir
dung phuong phap giai trinh tu sir dung cép
mdi nhan dong khac nhau [11, 14]. Vé6i gen
VKORCI ngoai phuong phap gidi trinh ty truc
tiép thi da s6 cac nghién ciru clia cac nhom tac
gia khac déu st dung phuong phap cét bing
enzym gioi han. Nhom tac gia D.J. Harrington
va cs (2008) tir Vuong Qudc Anh ciing sir dung
enzym cat Hinf dé x4c dinh trinh tw cia SNP
rs9934438 trén gen VKORCI [12]. Va nghién
ciru cua tac gia Y.A. Chua (2015) ¢ Malaysia
ciing st dung enzym Mspl d& cit SNP
1s9923231 trén gen VKORCI [15]. Két qua cua
nhitng nhém tac gia nay cling twong dong so
v6i két qua nghién ctru clia chiing toi.

Nham dua quy trinh c6 thé sir dung tai cac
bénh vién, co s& kham chita bénh va co so
nghién ctru ¢6 thiét bi phu hop, ching t6i di ¢
gang don gian hoa quy trinh. DNA duoc tach tur
mAu mau toan phan, 14 dang mau dé thu thap va
bao quan. Chung toi ciing di t6i wu thanh cong
phan Ung nhan dong doan gen chira SNP
rs1057910 trén gen CYP2C9 va 1s9923231,
rs9934438 trén gen VKORCI trong nghién clru,
cac thanh phan va cac diéu kién trong phan tng
dugc toi wu tot nhat. Viée t6i wu duge cac dicu
kién nhu véy c6 y nghia quan trong trong thuc

té vi tiét kiém duoc thoi gian, cong stc va
thao tac.

Quy trinh xdy dung thanh cong trong
nghién ctru nay s& 1a cong cu hd tro cho cac
nghién ctru vé mdi lién quan giira kiéu gen cua
SNP rs1057910 trén gen CYP2CY9 va SNP
rs9923231, SNP rs9934438 trén gen VKORCI
dén su dap tng thudc acenocoumarol ¢ bénh
nhén sau thay van tim, nham hd tro cac Bac si
vé chuén doan 1am sang va can lam sang, thuan
tién cho viéc diéu chinh liéu dung thudc chéng
dong acenocoumarol phu hop cho cac bénh
nhan sau thay van tim.

5. Két luan

Chung t6i da xay dung dugc quy trinh xac
dinh kiéu gen ciia SNP rs1057910 trén gen
CYP2C9 va SNP 159923231, SNP 159934438 trén
gen VKORCI lién quan dén dap tmg thudc chéng
dong acenocoumarol. Quy trinh nay phan tich
kiéu gen SNP 1s1057910 trén gen CYP2C9 va
SNP 1s9923231, SNP 1rs9934438 trén gen
VKORCI1 da dugc ap dung hi€u qua & nhom
bénh nhan sau thay van tim sir dung thudc
chéng déng acenocoumarol ¢ Bénh vién Tim
Ha N¢i, Viét Nam.

Loi cam on

Céc tac gia tran trong cam on sy tai trg cua
Pai hoc Quéc gia Ha N6i va Khoa Y Dugc cho
dé tai ma sb QG.17.29 dé thyc hién nghién ctru
nay. Trén trong cam on Bénh vién Tim Ha No1
dd phdi hop va cung cdp cac miu sinh phdm
phuc vu nghién ctu.
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Establishing the Protocol for Genotyping SNPs rs1057910 in
CYP2C9 and 159923231, 159934438 in VKORC1 genes
Derived from Blood Samples of Cardiac Valve Replacement
Patients Treated with Acenocoumarol

Do Thi Le Hang, Pham Thi Hong Nhung, Nguyen Huu Hieu, Nguyen Thi Nga,
Dinh Doan Long, Pham Trung Kien, Vu Thi Thom

VNU School of Medicine and Pharmacy, 144 Xuan Thuy, Cau Giay, Hanoi, Vietnam

Abstract: Acenocoumarol is widely prescribed for patients with risk of thromboembolism in
Vietnam. Several previous studies revealed that genetic polymorphisms of CYP2C9 and VKORCI
genes were the important genetic factors inducing a high-impact upon the response of acenocoumarol.
Therefore, this study was aimed to establish a rapid and efficient protocol for genotyping SNPs of
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CYP2C9 and VKORCI genes in Vietnamese cardiac valve replacement patients treated with
acenocoumarol. The protocol consisted of DNA extraction from peripheral blood samples, polymerase
chain reaction (PCR) for amplification of target genes, identifying the genotypes by either Sanger
sequencing or restriction fragment length polymorphism PCR (PCR-RFLP). The protocol was
established based on the identified optimal conditions to amplify targeted polymorphisms, i.e.
rs1057910 in CYP2C9 gene and rs9923231, rs9934438 in VKORC1 gene.

Keywords: CYP2C9 gene, VKORC1 gene, acenocoumarol, DNA sequencing, PCR-RFLP.



