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Thiét 14p quy trinh xac dinh kiéu gen ciia diém da hinh
ABCBI1 3435C>T bang k¥ thuat PCR-RFLP va phan tich
anh huwdéng cia da hinh gen doi véi lieu, nong do thuoc
tacrolimus ¢ bénh nhan ghép than

Development of an in-house method for genotyping of ABCB1 3435C>T

and its association with dose, concentration of tacrolimus in renal
transplant patients
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Ha Thanh Binh**, Pinh Thj Thu Hang*, **Ouan chung Hai Qudn,
Nguyén Hiru Bén*, Pham Quoc Toan*** *5%Bonh vien Qudn y 103
Tom tat

Muc tiéu: Thiét |ap dugc quy trinh xac dinh kiéu gen tai diém da hinh ABCB1
3435C>T (rs1045642) bang phuong phap PCR-RFLP va khao sat su anh hudng clta da
hinh gen ABCB1 ddi véi liéu, ndbng do tacrolimus & bénh nhan ghép than. Béi tuong va
phuong phdp: 100 bénh nhan sau ghép than dugc diéu tri bang tacrolimus tai Khoa
Than, loc mau - Bénh vién Quan y 103, Hoc vién Quéan y. Cdc mau mau duogc thu thap
dé xac dinh da hinh di truyén cta ABCB1 va theo déi nong do tacrolimus. Thiét k& moi
va lya chon enzyme giGi han cho thiét lap quy trinh xac dinh ki€u gen tai diém da
hinh ABCB1 3435C>T (rs1045642). Phan tich méi lién quan gilra cac ki€u gen thu
dugc véi liéu va noéng dbé TAC tai cac thai diém khdo sat. Két qud: Mot doan gen kich
thudc 244bp chia diém da hinh ABCB1 3435C>T (rs1045642) dugc khuéch dai véi
cap moi dac hiéu. Enzym Mbol nhan dién trinh tu cat sdn pham PCR tao ra cac doan
c6 kich thuéc 1an lugt la 172bp va 68bp doi véi di€m da hinh la allele C hay ki€éu gen
dong hgp CC. Khi di€m da hinh la allele T thi enzyme Mbol cat san pham PCR tao ra
doan c6 kich thudc tuong ng la 244bp hay ki€u gen dong hgp TT. Ki€u gen di hgp CT
tuong Ung vaGi cac doan cd kich thudc lan lugt la 244, 172, 68bp. Khdo sat su anh
hudng ki€u gen ABCB1 3435C>T (rs1045642) doi véi liéu nong db tacrolimus & bénh
nhan sau ghép than tai cac khoang thai gian 1 tuan, 1 thang, 3 thang, 6 thang va 12
thang cho thady chua cé su dnh hudng clda da hinh gen nay dén chuyén hod thudc
tacrolimus. Két ludn: Ching téi da lap dugc quy trinh don gidn, dé thuc hién cho xac
dinh ki€u gen ABCB1 3435C>T (rs1045642). Chua thay c6 su anh hudng cta da hinh
ABCB1 3435C>T (rs1045642) dén liéu, nong d6 tacrolimus & bénh nhan sau ghép
than.

Ngady nhén bai: 11/4/2023, ngay chdp nhéin ddng: 4/5/2023

Nguoi phan hoi: Hoang Xudn Sir, Email: hoangxuansu@vmmu.edu.vn - Hoc vién Quadn y

150


mailto:hoangxuansu@vmmu.edu.vn

JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY

DOI: https://doi.org/10.52389/ydIs.v18i4.1867

Tir khéa: ABCB1, PCR-RFLP, tacrolimus, ghép than.

Summary

Objective: To develop an in-house method for genotyping of ABCB1l genetic
polymorphism and analyze its impact on the concentration and dose of tacrolimus in
renal transplant patients. Subject and method: A total of 100 patients after kidney
transplant were treated with tacrolimus at the Department of Nephrology and Dialysis
- 103 Military Hospital, Military Medical University. Blood samples were collected to
identify ABCB1 genetic polymorphisms and monitor Tacrolimus levels. Primer design
and restriction enzyme selection for setting up the genotyping of the polymorphism at
3435C>T (rs1045642). Analyzing the relationship between ABCB1l genotypes
obtained with doses and concentrations of TAC at the time points of follow up. Result:
In this study, a fragment 244bp containing ABCB1 3435C>T (rs1045642) genetic
polymorphism was amplified by PCR. Enzyme Mbol recognize the PCR product cutting
sequence which generates 2 fragments of 172bp and 68bp, respectively, for the C
allele or CC homozygous genotype. When the polymorphism is the T allele, the Mbol
enzyme cuts the PCR product to create a fragment with the corresponding size of
244bp or homozygous genotype TT. The CT heterozygous genotype corresponds to
fragments with sizes of 244, 172, 68bp, respectively. There was no significant
difference between ABCB1 3435C>T (rs1045642) genotypes and concentrations and
doses of tacrolimus at different time points investigated. Conclusion: We have
established a simple and reliable method for genotyping ABCBl1 3435C>T
(rs1045642). No effect of the polymorphism ABCB1 3435C>T (rs1045642) has been
found in relation to the dose and concentration of tacrolimus in patients after kidney
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transplantation.
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1. bat van dé

Tacrolimus, mot thuéc Gc ché mién dich
c6 khoang diéu tri hep va su bién thién 16n
vé dugc dong hoc cling nhu dap Ung diéu
tri trong cung moét cé thé va gilta cac ca
thé [1]. Theo ddi néng dd thudc Tacrolimus
déng vai tro quan trong trong viéc ngan
ngUra thai ghép va tranh doc tinh clda thuoc
khi s&t dung lau dai. Tacrolimus dugc van
chuyén ra khdi té bao théng qua P-
glycoprotein dugc ma hod bédi gen da
khang thuoc (MDR1), con dugc goi la
ABCB1 “ATP binding cassette subfamily B
member 1” va dugc chuyén hda thong qua
cac enzyme ho CYP3A. Cac nghién ctu da
chi ra cac da hinh di truyén ABCB1 c6 thé
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lién quan dén s6 lugng hodac hoat dong cla
cac protein van chuyén dan dén mat vai
tro sinh ly cla cac protein nay va lam thay
d6i cac chic nang cla chat van chuyén
thuoc gay anh hudng dugc doéc hoc cua
tacrolimus [2]. Bién thé dugc nghién cGu
réng rai nhat cia ABCB1 & vi tri nucleotide
3435 trong exon 26 (3435C>T). Mac du, su
chuyén déi nay khong lam thay déi axit
amin dugc ma hdéa cla ndé véi lle & vi tri
114522, nhung bién thé TT cé lién quan
dang k& dén viéc gidm bi€u hién mRNA va
do 6n dinh cua protein va c6 thé lam gidm
kha nang van chuyén thuéc [9]. Cho dén
nay da c6é nhiéu phuong phap xac dinh
kifu gen cua diém da hinh ABCB1
3435C>T (rs1045642), tuy nhién phuong
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phdp chuan van la gidi trinh tu gen, cac
phuong phap khac nhu realtime PCR, PCR
vGi cap moi dac hiéu allele, PCR-RFLP ciing
dugc s dung rong rai & nhiéu phong thi
nghiém [3]. Cac phuong phap nhu gidi
trinh tu gen, realtime PCR cé han ché la
can cé trang thiét bi hién dai, chi phi cao
va nhan vién can phai dugc dao tao
chuyén mén ky thuat tét. Chinh vi vdy, dé
khdc phuc nhiing han ché dé, chung toi
tién hanh thiét 14p mét phuong phap cho
xdc dinh diém da hinh ABCB1 3435C>T va
khdao sat su anh huong da hinh ABCB1
3435C>T doéi véi néng do, liéu Iluong
tacrolimus o bénh nhan ghép than.

2. Doi tugng va phuong phap
2.1. Déi tuong

GOm 100 bénh nhan sau ghép than
dugc diéu tri bang tacrolimus tai Khoa
Than, loc mdau - Bénh vién Quan y 103, Hoc
vién Quan y tu thang 3 dén thang 9/2019.
Mau mdu ngoai vi dugc thu thap bang 6ng
EDTA-K2. Huyét tuong dugc tach bang ly
tam & 3000 vong/phdt trong 10 phat. Mau
huyét tuong va mau toan phan dugc bdo
quan ta -20°C cho dén khi tach ADN.

2.2. Phuong phap

Nghién cau theo phuong phap thuc
nghiém labo c6 doéi ching phéan tich so
sanh. Thu thap thong tin bénh nhan va cac
chi s6 xét nghiém can Iam sang tai cac thoi
diém khdo sat tir hoé so bénh an dién ta.

2.3. Quy trinh nghién ciru

Tach ADN: Téng s6 100 mau mau thu
thap dugc tédch chiét ADN t&r mau toan
phan s dung bd kit GeneJET Genomic DNA
Purification Kit (Thermo Scientific) theo
huéng dan cGa nha san xuéat, cdc mau DNA
dugc bdo qudn & -202C cho dén khi su
dung cho phan Gng PCR.

Thiét ké moi: Chung téi st dung phan
mém Primer3 software va trinh ty tham

chiéu thu dugc tr ngan hang gen
(FJ158815.1). Trinh ty mo6i xudi va moi
ngugc lan luot la 5'-

GATCTGTGAACTCTTGTTTTCA-3’ va 5’'-
GAAGAGAGACTTACATTAGGC-3'. Cap mbi st
dung cho phan Gng PCR va giai trinh tu gen
dugc dat téng hop bsi hang IDT (MY).

Lua chon enzyme gidi han: Chdng toi
st dung phan mém SNP cutter va REBASE
database dé€ lua chon enzyme Mbol vdéi
trinh ty cat GATC cho phan Gang RFLP cho
xac dinh ki€éu gen cla da hinh ABCB1
3435C>T.

PCR khuéch dai doan gen: C6 chla
diém da hinh ABCB1 3435C>T.

Thanh phan phan ng PCR nhan gen:
Master mix: 12,5ul; primers (5uM): 1pl;
nudc khirion: 6,5ul; mau: 5ul, téng thé tich
25ul.

Chu trinh nhiét phdn (ng PCR: 94°C
trong 5 phut; ti€p theo 35 chu ky: 94°C
trong 30 giay, 54°C trong 30 giay, 72°C
trong 45 gidy. Cubi cung 72°C trong 5
phut. San pham PCR dugc dién di trén gel
agarose 1,2%, phan tich két qua.

Thuc hién phan (ng RFLP: SG dung
enzyme gidi han dé thuc hién phan (ng cat
san phdm PCR gbm céac thanh phan nhu
sau:

Thanh phan hén hgp xi ly enzyme toi
uu: Buffer 10X: 1ul; Sdn phdm PCR: 5ul;
enzyme Mbol: 1 unit va thém nudc cho tdi
tong thé tich 10pl.

Chu trinh nhiét xt ly enzyme: U phan
ang & 37°C trong 1 gi®, bién tinh enzym &
659C trong 15 phut. S dung 8ul san pham
cat thu dugc dién di trén gel agrose 3%,
véi hiéu dién thé 100V, trong 70 phuat dé
kiém tra.

Giai trinh ty Sanger: San pham nhan
gen dugc tinh sach bang kit GeneJET PCR
Purification Kit (Thermo Fisher, My), gidi
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trinh tyu truc ti€p trén hé thong Beckman
Coulter CEQ 2000.

Dinh lugng tacrolimus: Néng d6 day
tacrolimus (ng/mL): Dinh lugng nbéng doé
thudc tacrolimus trong mau toan phan cua
bénh nhan & céc thoi diém khéc nhau bang
phuong phap mién dich hda phat quang
trén hé thong may Architect i2000 cua
hang Abbott, Hoa Ky. Ngudng dinh lugng la
0,5ng/ml va dai dinh lugng Tacrolimus véi
nong do tir 0,5-15ng/ml.

XU ly s6 liéu: SO liéu duge xr Ii bang
phan mém xu ly so liéu SPSS 22.0.

3. Két qua

3.1. Két qua nhédn gen ABCBl1
3435C>T

Chung téi tién hanh phan (ng PCR
khuéch dai doan gen ABCB1 (3435C>T) tu
DNA téng s6 sau khi dugc tach tUr té€ bao
mau ngoai vi cta bénh nhan s dung cap
moi dac hiéu cho san pham PCR ding kich
thuéc mong dogi, san pham duoc dién di
ki€m tra trén gel agarose 1,2% trong vong
50 phdt (Hinh 1).

500bp
244bp

Hinh 1. K&t qua dién di san pham nhéan doan
gen ABCB1 3435C>T

(M: Marker 100bp, NC: B6i chiing am, 1-3:

San pham PCR khuéch dai doan gen dich)
K&t qua cho thay bang xuat hién khi
dién di san pham nhan gen déu rd rang,
phU hgp véi kich thudc thiét ké va khbng
xuat hién bang phu. Nhu vay, diéu kién cho
phan ing nhan gen dugc toi uu. San pham
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nhan gen s& dung cho phan Ung RFLP vdi
enzyme cat gigi han Mboll.

3.2. Két qua xa ly enzym cat giéi
han dé phéat hién ABCB1 3435C>T

Forward Pr

-
PCR ——, dbp
-
5 _GATC 3°
Mbol T
Dt bién Kiéu dai
240bp 4bp 172bp

—— —_—

T C

68bp  4bp

So do6 1. So d6 cat cha enzyme Mboll

Theo so d6 cat dugc minh hoa & trén
trinh ty cat cia enzyme Mboll 1a 5°_GATC_3’
véi doan trinh ty khuéch dai bang cap mobi
nhém nghién cGu thuc hién mang trinh tu
trung vdi trinh ty cat cda enzyme tai dau
moi ngugc va cé mot diém cat tai vi tri 173
nén sé tao bang kich thuéc khodng 172bp,
68bp va 4bp khi thuc hién trén trinh tu
hoang dai. Véi trinh tu doét bién C>T sé tao
bang kich thuéc 240bp va 4bp.

San phdm nhan gen ABCB1 3435C>T
dugc xt&r ly cung enzyme Mboll cho cac doan
c6 kich thudc khac nhau dugc phan biét trén
dién di trén gel agarose 3%.

250bp—»

150bp —»
100bp — 4

Hinh 2. Hinh anh dién di san pham phan biét
ki€u gen ABCB1 3435C>T
M: Marker 50bp; 1: Mau d6i chiing khéng cat
(khéng xt li enzyme Mboll), 2: Ki€u hoang
dai; 3: Ki€éu dot bién;
4: Kiéu di hop tor
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Dua vao kich thuéc bang thu dugc trén
dién di san pham x& ly enzym Mboll, c6 thé
xac dinh dugc kiéu gen:

Nhitng mau xuat hién 2 bang 172bp,
68bp va 4bp (khong quan sat dugc trén
ban gel) mang kiéu gen ABCB1 3435C>T
dong hgp CC, do dé mang ki€u gen hoang
dai.

Nhitng mau xuat hién 3 bang 240bp;
172bp; 68bp va 4bp (khéng quan sat duoc
trén ban gel) c6 ki€u gen ABCB1 3435C>T
dang di hgp t&r CT, do d6 mang ki€u gen di
hop tu.

Nh{rng mau chi xuat hién 1 bang 240bp
va 4bp (khdng quan sat dugc trén ban gel)
c6 kiéu gen ABCB1 3435C>T dang déng
hop t& TT, mang ki€u gen dong hgp tu.

3.3. Két qua giai trinh tu Sanger

ABCBI1 di hop tir
1
G G T C G G G
A N
N f\ [\ N
N \ ."‘ \ \ / I. f{\‘ \ / I'l ] Wi L
I\ [\ [ I v\ { A I \y
[\ y H \ \f\ / \ / v
Lo AL A I R R A N
ABCBI] hoang dai
1
G G G G G
."’\\
& . /\ 1\
N\ \ /\ { {1 [\
A { A\ | \ f \ \
BRYEAE & AR AV AT
A S R . G 0 (R A
ABCBI dat bién

m

Hinh 3. K&t qua giai trinh ty cac cac mau da

hinh ki€éu gen ABCB1(3435C>T)

I: Kiéu gen ABCB1 di hop tur (CT); Il: Kiéu gen
ABCB1 hoang dai (CC); lll: Ki€éu gen ABCB1

dot bién (TT)

Téng s6 100 mau dugc xac dinh kiéu

gen ABCB1 bang ca hai phuong phap PCR-
RFLP va gidi trinh ty c6 do tuong dong
100%.

Tan sé allen va ty 1é kiéu gen ABCB1 3435C>T & bénh nhadn ghép than

Bang 1. Tan soé allen va ki€u gen cua ABCB1 3435C>T & bénh nhan ghép than

Tén
theo S6 bénh | Tan sé ki€u Tan sé

Gen SNP danh Alen nhan gen, n (%) Alen alen

phap
104564 ABCB1 €< a6 46 (46%)
rs [0) (o)
ABCB1 5 3435C>T CT 42 42 (42%) C 67%
TT 12 12 (12%) T 33%

Nhén xét: Da hinh ciia ABCB1 3435C>T vdi cac ki€u gen CC, CT, TT thu duoc két qua
lan lugt tuong Ung véi 46 (46%), 42 (42%), 12 (12%) trong téng s6 100 bénh nhan. Tan
so alen C la 67%, trong khi tan s alen T la 33% (Bang 1). Su phan bé ki€u gen tuan theo

nguyén ly Hardy-Weinberg, trang thai can bang.
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Anh hudng cua da hinh ABCB1 3435C>T dén néng do, lidu tacrolimus & bénh nhén

ghép than

Bang 2. Méi lién quan giitta nong dé tacrolimus véi ki€u gen ABCB1

. . . Kiéu gen ABCB1 3435C>T
Noéng do tacrolimus o . . Ay L

(ng/ml) TB % SD KiéudaiCC(n | DihopCT (n=| Dot biénTT (n = P

= 46) 42) 12)

Sau ghép 1 tuan 4,40 = 2,22 4,52 + 2,68 6,08 = 4,55 0,669
Sau ghép 1 thang 8,69 = 3,71 9,47 + 4,13 9,64 + 5,30 0,729
Sau ghép 3 thang 7,92 = 2,81 8,53 = 3,31 7,98 = 2,82 0,689
Sau ghép 6 thang 7,16 = 3,23 7,97 = 2,23 8,07 = 3,41 0,085
Sau ghép 12 thang 6,59 = 1,83 7,06 £ 2,40 6,68 = 1,72 0,656
Co trung binh 6,95 + 2,04 7,51 £ 1,96 7,69 = 2,67 0,250

Nhén xét: Nong do tacrolimus trung binh va néng do tacrolimus tai cac thoi diém sau
ghép gilrta cdc nhém ki€u gen ABCB1 3435C>T khong c6 su khac biét véi p>0,05.

Bang 3. Méi lién quan giira liéu tacrolimus véi kiéu gen ABCB1

Liéu tacrolimus (mg/24 Kiéu gen ABCB1 3435C>T
gio) Ki€u dai CC Di hop CT Pot bién TT p
TB + SD (n = 46) (n = 42) (n =12)
Sau ghép 1 tuan 5,89 + 0,60 5,98 + 0,81 5,67 £0,78 0,652
Sau ghép 1 thang 6,44 + 1,16 6,49 + 1,13 6,42 + 1,38 0,987
Sau ghép 3 thang 6,19 + 1,56 6,25 + 1,51 517 = 2,22 0,303
Sau ghép 6 thang 5,76 = 1,88 589 + 1,75 5,25+ 1,83 0,640
Sau ghép 12 thang 5,62 + 2,08 5,66 + 1,83 4,96 + 2,18 0,611
Co Trung binh 598 = 1,22 6,05 + 1,18 5,49 £ 1,34 0,428

Nhén xét: Liéu tacrolimus trung binh va
liéu tacrolimus tai cac thoi diém sau ghép
gilta cdc cac nhém kiéu gen ABCB1
3435C>T khéng cbé su khac biét véi
p>0,05.

4. Ban luan

Hién nay da cé nhiéu phuong phéap
dugc phat trién cho xac dinh ki€u gen cla
di€ém da hinh ABCB1 3435C>T, tuy nhién
cac phuong phap doi héi gid thanh cao,
trang thiét bi hién dai, nhan vién dugc dao
tao ky thuat tot. D€ khac phuc han ché dé
G cac phong thi nghiém chua c6 trang thiét
bi day du chdng tbéi dé phét trién phuong
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phdp don gidn va chinh xac cho xac dinh
kifu gen cla diém da hinh ABCB1
3435C>T. Chung t6i da s dung cac phan
mém mién phi dé thiét ké méi va lya chon
enyme gidi han dé€ thiét 1ap duoc quy trinh
cho xac dinh ki€u gen cua diém da hinh
ABCB1 3435C>T. K&t qud nghién clu cua
ching tbéi cho thay dé tuong déng 100%
khi do6i chiéu so sanh véi phuong phap giai
trinh ty gen. Tuy nhién, phuong phap RFLP
cling c6 mot sé nhugc diém thaoi gian thuc
hién 1au, nguy cg nhiém chéo khi xU Ii san
pha@m PCR va dién di, chi xac dinh dugc cac
diém da hinh da biét khong phat hién duogc
cac diém da hinh mdi xuat hién, dac biét
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khi xuat hién diém da hinh trong trinh tu
cat cla enzyme c6 thé khé xac dinh chinh
xac kiéu gen.

Trong nghién clu nay, khi phan tich tinh
da hinh cGia ABCB1 & vi tri 3435 véi cac kiéu
gen CC, CT, TT thu dugc két qua lan lugt
tuong Ung véi 46 (46%), 42 (42%), va 12
(12%) trong téng s6 100 bénh nhan ghép
than dugc khao sat va tan soé alen C la
67%, tan s6 alen T la 33% (Bang 1). D{t liéu
nay cua chdng téi tuong tu véi mot so dit
liéu dugc cdéng bd trong cac nghién clu &
Han Quéc véi kiéu gen CC, CT, TT lan lugt
tuong Gng véi 29 (41,4%), 33 (47,1%), 8
(11,4%) va tan so alen C la 65%, alen T la
35% [4]. Ty lé ki€u gen ABCB1 dét bién
3435 TT (12%) thap hon so véi nghién clGu
cla Zhang va cong su (19,5%) [5].

Khi ti€n hanh phan tich su dnh huéng
cla da hinh kiéu gen ABCB1 3435C>T Vdi
nong do, lieu va ty s6 nong do/liéu
tacrolimus chdng téi khong tim thay moi
lién hé nao gilra cdc nhém ki€u gen ABCB1
3435C>T vdéi ty 1&€ nong do, liéu tacrolimus
G bat ki thoi diém nao sau ghép than.
Tuong tu trong moét nghién clu danh gia
anh hudng cla da hinh di truyén CYP3A va
ABCB1 |én dugc dong hoc cua tacrolimus &
nguoi ghép than tai Nhat Ban cho thay céac
da hinh ABCB1 C3435T khéng anh huéng
dén bat ki thong sé dugc ddng hoc nao cla
tacrolimus [6]. Nghién c(u tai mot s6 quoc
gia nhu Han Quéc, Trung Quéc ciing chua
cho thay cé téc dong dang ké nao cua da
hinh gen ABCB1 3435C>T t6i nong do
tacrolimus [4], [7]. Trong khi dd, mot
nghién clu tac ddéng clda da hinh di truyén
ABCB1 trén 92 bénh nhan ghép than diéu
tri bang tacrolimus & Thé Nhi Ky cho thay
bénh nhan mang ki€u gen 3435 TT nhéan
dugc liéu hang ngay thap hon & thang tha
1 (0,14 so véi 0,17 va 0,19) va thang th 6
(0,08 so véi 0,11 va 0,11) sau ghép. Tuy
nhién, bénh nhan mang kiéu gen déng hgp

3435 CC c6 nong d6 day dugc diéu chinh
theo liéu thap hon so véi bénh nhan mang
kiéu gen 3435 TT va CT & thang th& 6
(127,32 so véi 135,11 va 155,06) va thang
th& 12 (110,37 so véi 128,32 va 143,61)
sau ghép [8]. Piéu nay c6 thé gidi thich
rang cac nghién ciu thuc hién trén ching
toc khac nhau, c& mau nhd va can cé
nghién c(u véi cd mau 16n hon dé lam sang
to su lién quan cua da hinh di truyén trong
gen ABCB1 véi nong do cua tacrolimus &
bénh nhan ghép than.

5. Két luan

Chang toi da thiét l1ap dugc quy trinh
don gian, chinh xéc cho xac dinh kiéu gen
cla diém da hinh ABCB1 3435C>T
(rs1045642) dua trén phuong phap PCR-
RFLP. Phuong phdp nay cho xac dinh da
hinh cla ABCB1 3435C>T gilp cung cap
thém thong tin cho cac bac si lam sang
trudc khi lya chon liéu diéu tri Tacrolimus
phu hgp cho tung bénh nhan ghép than.

Chua tim thay moi lién hé nao gilta da
hinh ABCB1 3435C>T (rs1045642) véi ty lé
néng d6, lieu va ty [& nong do/liéu
tacrolimus & bat ki thoi di€m nao sau ghép
than.

Loi cdm on: Nghién cGu nay dugc tai trg
bdi Qly phat trién khoa hoc va cong nghé
Quoc gia (NAFOSTED) trong dé tai ma so
04/2020/TN.
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