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Summary

6-mercaptopurine (6-MP) is a chemotherapy with well-known severe toxicity on bone marrow.
Various studies reported the associations between the toxicity of 6-MP with the polymorphism of four
genes relating to 6-MP pharmacokinetics, including TPMT, ITPA, ABCC4 and NUDT15. A number of
guidelines on adjustment of 6-MP dosage for certain polymorphic genotype of those genes in order
to minimize adverse drug reactions. Application of such guidelines in clinical setting requires data on
genetic polymorphisms of each population. In this article, we analized whole genome sequencing
data from the 1000 genomes project to study the polymorphism of these 4 genes in Vietnamese
Kinh population and evaluate the difference in allele frequencies with some other human
populations. 42 polymorphic alleles of the 4 genes TPMT, ITPA, ABCC4, NUDT15 were found in
Vietnamese Kinh people, of which some variants of the ABCC4 had very high frequencies of more
than 0.8. There was no significant difference in variant frequencies between the Vietnamese Kinh
population and the East Asian and South Asian populations. These results are necessary data for

the implementation of personalized medicines in Vietnam.
Keywords: 6-mercaptopurine, TPMT, ITPA, ABCC4, NUDT15, Vietnamese Kinh population.

Dit van dé

6-mercaptopurin (6-MP), la mét loai thubc
héa tri dwgc st dung cho cac bénh ung thw
vaty mién dich nhwbénh bach cau dong
lympho cip (ALL), bénh bach ciu man tinh
dong tay (CML), bénh Crohn... 6-MP c6 nhiéu
tac dung phu nhw ddc tinh trén hé tiéu hoa va
dac biét la doc tinh trén ty xwong, cé thé gay
tlr vong.

D4 c6 nhiéu nghién ctru trén thé gidi vé vai
trd cla sw da hinh mot s6 gen ma hda céac
protein lién quan dén qua trinh chuyén héa hoéc
van chuyén cla 6-MP, tir d6, lam thay d6i néng
dd cla thudc va cac san phdm chuyén hoa.
Trong sb d6, cé 4 gen quan trong nhat [a TPMT
ma hoa enzym thiopurine-S-methyltransferase,
NUDT15 ma hdéa enzym  nucleoside
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diphosphate-linked moiety X motif, ITPA ma hoa
enzym inosine triphosphate va ABCC4 ma hoa
ATP Binding Cassette Subfamily C Member 4
(cOn co tén goi khac la multidrug resistance-
associated protein 4 - MRP4), mét protein van
chuyén thuéc qua mang té bao. Nhitng ngudi
mang cac bién thé khac nhau cla cac gen nay
c6 thé c6 ndng dd 6-MP va/hodc cac san pham
chuy&n hoa trong mau/ té bao khac nhau, dan
dén sw khac biét vé dap tng diéu tri " 2.

Mot s& hwéng dan |am sang da dua ra
khuyén cao can thay thuéc hodc diéu chinh liéu
v6i nhitng bénh nhan mang mét sd bién thé
nhat dinh cla gen TPMT va NUDT15 nham
giam thiéu nguy co doc tinh cho bénh nhan .
Tuy nhién, mdi quan thé c6 dic diém di truyén
khac nhau, dan dén mang nhirng bién thé gen
d&c trung va voi tAn suét khac nhau. Viéc trién
khai cac xét nghiém sang Ioc gen nay trong thyc
té 1am sang tai méi quéc gia tuy thudc vao dac
diém di truyén ctia quan thé dan toc & d6. Chinh
vi vay, di¥ liéu di truyén cGa méi quan thé |a diéu
kién quan trong cho viéc ap dung xét nghiém
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gen trong ca thé hoéa diéu tri nham Iwa chon
dung thudce, dung lidu, dang thdi diém cho tirng
bénh nhan.

Trong bai bao nay, chung t6i danh gia sy
khac biét vé tan suat cac alen cla 4 gen TPMT,
ITPA, ABCC4, NUDT15 gittra quan thé nguoi
Kinh Viét Nam va mot s6 quan thé ngudi khac
trén thé gi¢i ddng thdi phan tich mirc d6 da hinh
clia cac gen nay.

Nguyén liéu va
nghién ctru

D6i twong nghién cliru

D@ lieu trinh tw gen dwoc lay t co s& div
liéu mé& clia dy an “1000 genomes”. Dy an
dwoc thwc hién bdi td chirc Ngudén mau gen
quéc té& (IGSR: International Gene Sample
Resource) tai dia chi: https://lwww.
internationalgenome.org/data. Sé liéu dwoc trich
xuét tir giai doan 3 cha dw an “1000 genomes”
(kéo dai ttr 2008 - 2015).

Phwong phap xac dinh cac bién thé gen
trong quan thé

S dung cac cong cu vcftools, beftools dé loc
ra cac bién th& ndm trén ving exon clia cac
gen. Vi tri cac viing exon trén nhiém sic thé cta
4 gen dwoc lay tir: https://genome.ucsc.edu/cgi-
bin/hgTables. D liéu vé& cac bién thé gen duwoc
thu thap trong quan thé nguwoi Kinh Viét Nam
(KHV) va cac quan thé so sanh, bao gdm nguoi
géc bong A (EAS), nguwdi gébc Nam A (SAS),
ngudi géc chau Phi (AFR), ngudi gbc chau Au
(EUR), nguoi gbe chau My (AMR).

Xac dinh bién thé da hinh

Céc da hinh dwoc dinh nghia la cac bién thé
co tan suat > 0,01 ¥ Sir dung cdng cu vcftools,
bcftools dé loc ra cac bién thé da hinh trén bd

phwong phap

dir lieu ngudi Kinh Viét Nam. Xac dinh bién thé
m&i théng qua truy van trong co sé dir liéu cta
Trung tdm Théng tin sinh hoc québc gia Hoa Ky
(NCBI).

Phwong phap so sanh tan suét alen

Fsr la chi sb thé hién sy khac biét vé tan suét
clla mot alen gitra 2 quan thé khac nhau, ndm
trong khoang ttr O - 1. Tan suét alen dwoc xem la
khac biét gitra 2 quan thé khi Fsr > 0,15 . Chi sb
Fsr gitra quan thé KHV so véi 1an lwot cac quan
thé khac sé duwoc tinh toan bang coéng cu
bcftools, vcftools trén tt cd cac bién thé nam
trong vling exon cla 4 gen ma hda cac enzyme
tham gia vao qua trinh dwgc déng hoc clia 6-MP.

Két qua nghién ctru

Phan tich sw da hinh cia 4 gen
trong quan thé ngwoi Kinh Viét Nam

Cac bién thé dwoc coi 1a bién thé da hinh khi
xuat hién voi tan suét trén 0,01 trong quan thé 2.
Trong quan thé ngudi Kinh Viét Nam, cé 42 bién
thé da hinh dwoc ghi nhan (bang 1), trong d6 sb
lwong bién thé da hinh 1&6n nhét thudc v& gen
ABCC4 véi 31 bién thé. Cac gen con lai ¢ s
lwong bién thé da hinh dwoc ghi nhan khéng
nhiéu: TPMT (4), NUDT15 (2), ITPA (5). C6 18
alen da hinh c6 tan suét Ién hon alen nguyén
thdy la alen mang nucleotid tham chiéu. Trong
dé, mot sb alen da hinh co tan suét rat cao > 0,8
nhw  rs1751034, rs1189466, rs1678339,
rs899494 (gen ABCC4).

Khoéng tim thy da hinh nao méi & nguoi Kinh
Viét Nam khi truy van trong co s& div liéu cua
NCBI. Trong sb cac bién thé ghi nhan, c6 1 bién
thé kiéu x6a 1 nucleotid (rs4148552), con lai la
cac bién thé dang thay thé 1 nucleotid (SNP) la
dang bién thé da hinh thuwéng gap nhét.

Bang 1. Céc bién thé da hinh trong quéan thé nguoi Kinh Viét Nam

rsiD Nucleotid Tan suat alf-:-n Nucleotid Tan suéat Loai da hinh
tham chiéu nguyén thay thay the alen da hinh i
Gen TPMT
rs7886 T 0,242 A 0,758 SNP
rs1142378 T 0,222 G 0,778 SNP
rs1142345 T 0,975 C 0,025 SNP
rs2842934 G 0,238 A 0,763 SNP
Gen NUDT15

rs116855232 C 0,939 T 0,061 SNP
rs17071169 T 0,919 G 0,081 SNP
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Gen ABCC4

rs3770 G 0,525 A 0,475 SNP
rs558773807 C 0,985 T 0,015 SNP
rs9516519 T 0,985 G 0,015 SNP
rs9516520 T 0,985 C 0,015 SNP
rs1059751 A 0,490 G 0,510 SNP
rs9516521 T 0,985 C 0,015 SNP
rs4148553 C 0,490 T 0,510 SNP
rs546378962 A 0,990 T 0,010 SNP
rs4148551 T 0,525 C 0,475 SNP
rs3742106 A 0,525 C 0,475 SNP
rs143080903 C 0,990 T 0,010 SNP
rs9302044 A 0,899 G 0,101 SNP
rs1189448 C 0,904 T 0,096 SNP
rs9561773 C 0,687 T 0,313 SNP
rs9561774 C 0,692 T 0,308 SNP
rs1751034 C 0,172 T 0,828 SNP
rs1189466 A 0,157 G 0,843 SNP
rs1189468 C 0,359 A 0,641 SNP
rs1678339 T 0,157 C 0,843 SNP
rs6650282 T 0,783 C 0,217 SNP
rs3765534 C 0,970 T 0,030 SNP
rs4148499 T 0,899 C 0,101 SNP
rs2274405 T 0,460 C 0,540 SNP
rs2274406 T 0,460 C 0,540 SNP
rs2274407 C 0,813 A 0,187 SNP
rs899494 A 0,111 G 0,889 SNP
rs11568658 C 0,884 A 0,116 SNP
rs11568689 G 0,990 C 0,010 SNP
rs11568681 G 0,960 T 0,040 SNP
rs3751333 G 0,833 A 0,167 SNP
rs4148552 AT 0,475 A 0,525 Xoéa 1 nucleotid
Gen ITPA
rs1127354 C 0,808 A 0,192 SNP
rs8362 G 0,359 A 0,641 SNP
rs4815576 G 0,404 C 0,596 SNP
rs9101 G 0,510 A 0,490 SNP
rs13830 G 0,803 A 0,197 SNP

(SNP: single nucleotide polymorphism — da hinh don nucleotid)

So sanh tan suat cac bién thé gitra quan
thé ngwoi Viét Nam va mot s6 quan thé khac

Viéc so sanh tan suét cac bién thé cua cac
gen lién quan dén qua trinh dwoc dong hoc cla
6-MP gitra quan thé ngudi Viet Nam voi cac
quan thé da ap dung nhiéu hwéng dan trén lam
sang la nhirng tién dé can thiét cho viéc tirng
bwéc trién khai ap dung xét nghiém gen trong
st dung thudc & Viét Nam. Két qud so sanh

(bang 2) cho thay su khac biét Ién vé tan suat
céc bién thé chu yéu la khi so véi quan thé chau
Phi (10). Cac quan thé con lai ¢ sb lwong bién
thé khac biét twong dbi it: Nguwodi Nam A (2),
chau Au (3), chau My (4). Gira quan thé nguoi
Kinh Viét Nam va quan thé ngudi géc Bong A
(EAS) khong c6 bién thé nao thé hién sy khac
biét vé tan suét alen cé y nghia.
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Bang 2. Céc bién thé c6 tén suét khéc biét véi cac quén thé khac trén thé gidi

Tén gen

Tan suat trén

chiva bién thé Quan thé so sanh Tén bién thé Fsr ngwoi Kinh Viét Nam

ABCC4 AFR rs1189448 0,290 0,096
AFR rs1189468 0,224 0,614

AFR rs6650282 0,353 0,217

AFR rs4148499 0,262 0,101

AFR rs1557070 0,193 0,000

AFR rs3751333 0,425 0,167

AMR rs1189448 0,178 0,096

AMR rs3751333 0,207 0,167

EUR rs1189448 0,248 0,096

SAS rs1189448 0,178 0,096

SAS rs3751333 0,164 0,167

AFR rs11568658 0,337 0,116

NUDT15 AFR rs116855232 0,182 0,061
ITPA AFR rs1127354 0,155 0,192
AFR rs9101 0,450 0,490

AFR rs13830 0,160 0,197

AMR rs8362 0,204 0,641

AMR rs13830 0,166 0,197

EUR rs8362 0,210 0,641

TPMT AFR rs9465100 0,288 0,000

Ban luan trong quan thé ngudi Kinh Viét Nam. Pay la

Tan suét cac bién thé gen phu thudc vao
ngudn gbc tb tién, ving dia ly . Voi 6-MP, méi
quan hé gitra doc tinh khi st dung thubc va tan
suét alen cta cac gen lién quan dén qua trinh
dwoc dong hoc da dwoc thiét 1ap tir 1au tai nhiéu
quéc gia, nhiéu quan thé trén thé gioi va duoc
&ng dung trong cac hwéng dan lam sang dé
diéu chinh liéu, thay thé thuéc phu hop cho cac
nhém bénh nhan cé kiéu gen khac nhau ™ °L
Vi du nhuv theo Hiép héi Thiwc hanh Gen Duwoc
trong 1am sang (CPIC), nhi*ng ngwdi mang bién
thé lam mét hoat tinh enzym TPMT can gidm
liéu 6-MP xudng 10 1&n dé& giam doc tinh P\
Pé &ng dung xét nghiém gen trong ca thé hoa
diéu tri, diéu kién tién quyét 1a can c6 nhirng div
liéu vé mirc dd da hinh cla gen can quan tam
trong quan thé va cac bién thé c6 tan suét cao,
c6 y nghia lam sang dé Ilwa chon dwa vao xét
nghiém. Cho dén nay, c6 rat it cong bd vé sy da
hinh cac gen lién quan dén dwoc dong hoc cla
6-MP trén quan thé ngwoi Viét Nam. Nghién ciru
clia chung t6i da xac dinh dwoc 42 bién thé da
hinh clia 4 gen TPMT, ITPA, ABCC4, NUDT15

nghién clru dAu tién thiét Iap dwoc danh sach nay.
Trwdc do, cac nghién clru vé cac gen nay trén
quan thé ngudi Viet Nam chi yéu 1a nghién ctru
bénh chirng, tap trung vao mot sé bién thé nhat
dinh, vi du rs1142345, rs1800460 (gen TPMT),
rs1127354 (gen ITPA), rs1800462, rs1800460,
rs75543815, rs1142345 (gen TPMT) ¥ 8 Mét didu
dang cha y la tn tai kha nhiéu da hinh c6 tan
suat Ién hon so v&i alen nguyén thiy trén hé
gen tham chiéu. Piéu nay khang dinh tinh dic
trwng vé quan thé trong cac gen lién quan toi
qua trinh dwoc déng hoc clia 6-MP cla ngudi
Kinh Viét Nam. Nhitng di¥ liéu vé sy da hinh
gen nay la co s& quan trong cho viéc Iywa chon
cac bién thé gen &ng vién cho cac nghién ctu
bénh chirng nhdm danh gia y nghia 1am sang va
kha nang dwa vao &ng dung trong thuc té dé ca
thé hoa diéu tri.

Hién nay, nhiéu nghién ctu va hwéng dan
lam sang da duoc dua ra dé giup lwa chon dung
thubc, dung lidu cho tirng ca thé mang kiéu gen
nhat dinh, nham dat dwoc hiéu qua va gidm
thiéu tac dung khéng mong mudn o7

TAP CHI Y DUQC HQC SO 31 - THANG 10/2021

13



M&i hwéng dan lam sang nay 1a két qué cla
nhirng nghién ctru trén nhirtng quan thé khac
nhau. Viéc ap dung mét hwéng dan Iam sang
ctia mot quan thé nhét dinh sé chi cé gia tri thuc
sy khi ap dung vé&i nhirng ching téc co6 dac
diém di truyén twong tw. Chinh vi vay, viéc so
sanh tan suét cac bién thé clia cac gen lién
quan dén qua trinh dwgc dong hoc cua 6-MP
gitra quan thé nguoi Viet Nam véi cac quan thé
da ap dung nhiéu huéng dan trén |am sang la
nhirng tién dé& can thiét cho viéc tirng buéc trién
khai ap dung xét nghiém gen trong s dung
thubc & Viét Nam.

Két qué so sanh tan suét cac alen cta 4 gen
lien quan dén qua trinh dwgc dong hoc cla
6- MP trén quan thé ngudi Viét Nam véi 5 quan
thé Ién khac cho thay cé sw twong déng cao vé
tAn suat véi quan thé Pong A va sau d6 1a Nam
A. Trong khodng 10 ndm gan day, cé nhiéu
nghién clru v& mdi lién quan gitra cac da hinh
gen TPMT, NUDT15, ABCC4 va ITPA vé&i dbc
tinh khi dung 6-MP & ngudi Déng A va
Nam A B4®9 Nhw vay, cac bién thé trong cac
nghién ctbu nay cé thé 1a nhitng tng vién phu
hop cho nhirng nghién clru bénh chirng trén
quan thé nguoi Viét Nam dé xac dinh nhirng chi
d4u di truyén c6 thé rng dung trong ca thé héa
khi dung 6-MP trén ngudi Viét Nam. Dac biét la
cac bién thé co tan suét cao trong nghién ctu
clia ching t6i va da dwoc khang dinh méi lién
hé v&i doc tinh thubc trong y van nhw rs8362
(0,641), rs9101 (0,490) ndm trén gen ITPA 9,

Két luan

Pa xac dinh dwoc 42 bién thé da hinh cua
4 gen TPMT, ITPA, ABCC4, NUDT15 trong
quan thé ngudi Kinh Viét Nam. Trong dé, moét
sb bién thé da hinh c6 tan suét rat cao (> 0,8)
nhw  rs1751034, rs1189466, rs1678339,
rs899494 thudc gen ABCC4. Tan suét cla cac
bién thé c6 sy twong ddng cao v&i quan thé
ngwdi Bong A va Nam A.
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