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Xay dung ky thuat xac dinh tinh da hinh cua gen
MTHFR ung dung trong tién luwgng tinh trang say thai
lién tiep

Developing and applying novel assay for detecting MTHFR
polymorphisms for women with recurrent pregnancy loss

Phan Thi Ngoc Lan, Nguyén Thi Tinh, Bénh vién Trung wong Qudn doi 108
Tran Thi Huyén Trang, Phan Quoc Hoan

Tém tat

Muc tiéu: Nghién ctru nay dugc thuc hién nham phat trién phuong phap xét nghiém nhanh va chinh
xac cac da hinh tai 2 di€ém 677 va 1298 ctia gen MTHFR bang phuong phap realtime PCR va budc dau
danh gia gia tri cha xét nghiém da hinh kiéu gen trong chan doan va dinh hudng diéu tri sdy thai lién
tiép. P6i tuong va phuong phdp: Nghién ctiu moé ta theo déi doc. Phuong phap xét nghiém realtime PCR
dugc xay dung va t6i uu, sau d6 dugc danh gia so sanh véi phuang phap st dung bd kit thuang mai CVD
StripAssay® T (ViennalLab). 200 mau ngugi binh thudng dugc thu thap dé xac dinh ty 1é ki€éu gen cla
quan thé va 48 mau bénh nhan c6 tién su say thai lién tuc dugc sir dung dé danh gia anh hudng ca da
hinh tai 2 diém 677 va 1298 cla gen MTHFR. Két qua va két ludn: Nghién ctu cho thdy phuang phéap
realtime PCR dugc phat trién c6 kha nang xac dinh chinh xac cac da hinh ca gen MTHFR véi néng do
DNA mau thap (2-5ng/uL) véi uu diém nhanh va han ché tin hiéu nhiéu. Nghién ctu cing dua ra mé
hinh kiéu gen MTHFR v&i 2 diém dét bién 677 va 1298 & quan thé ngudi Viét Nam. Déng thai cho thdy ¢
mot méi tuong quan gilia ty 1& ki€u gen di hgp t cao vdi tinh trang bénh ly sdy thai lién tuc & ni gidi. Tu
dé cho thdy viéc xac dinh kiéu gen MTHFR la mét marker tiém nang dé xac dinh nguyén nhan vo sinh &
nir gidi, du doan tinh trang say thai cling nhu dua ra phuong phép diéu tri thich hop.

Ttr khda: Say thai tai dién, da hinh MTHFR, ty 1é kiéu gen.

Summary

Objective: To develop a fast and accurate testing method for polymorphisms at 2 points of MTHFR
gene (677 and 1298) by realtime PCR method and initially evaluate the value of the genotype polymorphism
test in diagnosis, predict and guide treatment for recurrent pregnancy loss. Subject and method: Descriptive
study of vertical track. The realtime PCR assay method is formulated and optimized, then evaluated against
using the commercial kit CVD StripAssay® T (ViennaLab). 200 samples were collected from normal people to
determine the genotype rate of the population and 48 samples from patients with a history of recurrent
pregnancy loss were used to evaluate the effect of polymorphism of MTHFR gene at 2 points 677 and 1298.
Result and conclusion: Realtime PCR method was developed capable of accurately identifying
polymorphisms of the MTHFR gene with low sample DNA concentration (2 - 5ng/pL) with the advantage of
a fast and limited interference signal. The study also showed the MTHFR genotype model with 2 mutation
points 677 and 1298 in the Vietnamese population. It also shows a significant correlation between the high
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rate of heterozygous genotypes with women have recurrent pregnancy loss (RPL). This proposes that
MTHFR genotype identification is a potential marker to identify the cause of female infertility, predict the
state of miscarriage as well as propose appropriate treatment.

Keywords: Recurrent pregnancy loss, MTHFR polymorphisms, genotype rate.

1. Dat van dé

Say thai la tinh trang mat thai dién ra trudc tuan
thu 20. Say thai tu nhién |a mot hién tuong rat phd
bién vai khodng 15% cac trudng hgp mang thai
dugc ghi nhan lam sang c6 két qua la say thai. Say
thai lién tiép (RPL) dugc dinh nghia la 3 1an say thai
lién ti€p trudc tuan thi 20 ké tur ky kinh nguyét cudi
cung véi 1 ngudi chéng hodc 1 déi tac. Say lién tiép
[a mot bénh ly san khoa thuong gap, va udc tinh
khoang 2 - 5% phu n{ trong dd tudi sinh san mac
bénh. Nguyén nhan chinh xac cla sdy thai lién tiép
van chua dugc xac dinh ro rang. Day la moét réi loan
bénh ly da yéu t6 nhu: Cac réi loan vé di truyén, réi
loan vé chiic nang noi tiét, cac bénh ly t&r cung, bénh
tu mién, cing nhu cac yéu té6 méi trudng... Tuy
nhién, cac yéu di truyén lién quan dén huyét khéi
tinh mach, va su gia tang t6ng muc homocysteine
(hyperhomocysteinemia) da dugc moé ta la dong
mot vai tro trong bénh sinh cla say thai lién tiép.

Cung Vvéi su phat trién cda linh vuc sinh hoc
phan t& trong nhirng nam gan day, cac nha khoa
hoc da tap trung nghién ctu cac co ché dan dén
tinh trang RPL thong qua su biéu hién (d6t bién/da
hinh) cGia cac gen lién quan. Mét trong nhiing gia
thuyét dugc nhiéu ngudi quan tam la su tang hinh
thanh huyét khoi trong hé théng mach mau ti cung
- nhau thai dan dén gian doan cung cap mau cho
thai lam sdy thai hodc thai chét luu ma nguyén nhan
la do su giam hoat tinh enzyme MTHFR [6].

MTHFR la viét tat cla cum tUu Methylene -
tetrahydrofolate reductase la mot loai enzyme déng
vai trd trung tam trong qua trinh chuyén héa folate
va homocysteine théng qua viéc xuc tdc cho phan
Ung bién 5, 10 - methylenetetrahydrofolate thanh 5 -
methylenetetrahydrofolate. Két qua cla phan (ng
nay tao thanh dang tuan hoan chinh cda folate va
dugc s dung trong qua trinh tai methyl hoda
homocysteine thanh methionine [7, 8].
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Gen MTHFR la gen ma hoa cho enzyme
MTHFR nam & vi tri 36.22 trén canh ngan cla nhiém
sac thé 1 (bp 11,785,723 dén 11,806,103 trén nhiém
sac thé 1) [7]. Tuong tu nhu tat cd cac gen trong co
thé, gen MTHFR c6 thé khac nhau gilta cac ca thé &
mot s6 vi tri, su khac nhau d6 dugc goi la tinh da
hinh cda gen. Da phan nhiing khac biét nay khéng
gay ra hau qua gi, tuy nhién mot sé bién déi co thé
gdy ra hau qua nghiém trong d6i véi stc khoe cla
ngudi mang gen da hinh do6. D6i véi gen MTHFR
hién c6 dén hon 40 dot bién diém (dét bién lam thay
déi 1 nucleic acid nay bang 1 nucleic acid khéc) lam
thay déi cau tric chic nang cha protein MTHFR.
Phan 16n nhing doét bién do6 lam thay d6i 1 amino
acid cla methylenetetrahyrofolate reductase lam
anh hudng dén chiic nang clia enzyme, moét s6 tham
chi con khién enzyme nay bi bat hoat. Mot s6 dot
bién khac dan dén viéc hinh thanh cac enzyme nhé
va khong cé chic nang. Sy mat chidc nang cla
protein MTHFR dan dén tinh trang homocystein
niéu, mét loai bénh ma ngudi bénh khéng cé kha
nang chuyén hda homocystein thanh methionine.
Nhirg ngudi bi bénh nay thudng phat trién cac
bénh vé mat, ddng mau bat thudng, cac bat thudng
vé xuong va khé khan trong hoc tap. Trong dé, phé
bién va dugc nghién ctu nhiéu nhat la 2 da hinh:
C677T va A1298C. Cac nghién ctu da cho thay
nhiing ngudi mang da hinh C677T c6 thé bi giam
dén 50% hoat tinh enzyme so véi nhom khong
mang da hinh. Nhiing ngudi mang da hinh A1298C
chiu dnh hudng it han khi da hinh nay chi lam gidm
khoang 20 - 30% hoat tinh enzyme [7-9].

DGi v6i nhitng phu nit mang thai, viéc mang
cac da hinh lam gidm hoat tinh enzyme MTHFR c6 thé
dan dén nhiéu hau qua nghiém trong. Dau tién, viéc
giam hoat tinh enzyme dan dén su gia tang
homocysteine huyét tuong va homocystein niéu cé
thé dan dén tén thuong ndi mé trong mach mau.
Diéu nay lam tang nguy co hinh thanh huyét khoi dan
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dén tac nghén mach mau nhau thai dan dén say thai
lién tiép [10]. Ngoai ra, 5-methylenetetrahydrofolate -
san pham dugc tao thanh bai enzyme MTHFR dong
vai trd vo cing quan trong trong qua trinh phat trién
ban dau cta phoi thai, do dé viéc gidm hoat tinh
enzyme dan dén nhiéu hau qua nhu: Say thai lién
tiép, anh hudng dén qua trinh hinh thanh hé than
kinh cta phéi thai [7, 10]. Do d6, & nhiéu nudc trén
thé gidi, viéc sang loc da hinh gen MTHFR dugc
khuyén cdo thuc hién thudng quy cho nhimng phu
n{ c6 thai.

Hién nay, & Viét Nam mot s6 bénh vién da ap
dung viéc chan doan da hinh gen MTHFR cho cac
thai phu 6 tién sur sdy thai tai dién nhu Bénh vién
Pai hoc Y Ha Noi, Bénh vién San Trung uong, Bénh
vién Chg Ray. Tuy nhién cac phuong phap hién dang
dugc ap dung la phuong phap giai trinh ty gen hoac
st dung bd kit chan doan CVD StripAssay® T
(ViennaLab) la nhitng phuong phap mat nhiéu thoi
gian (> 8 gid) va co chi phi tuang déi cao.

Vi ly do trén, chdng toi thuc hién dé tai “Xay
dung quy trinh danh gid tinh da hinh cda gen
MTHFR (Ung dung trong tién lugng tinh trang say
thai lién ti€p” v&i muc tiéu: Xdy dung quy trinh xac
dinh tinh da hinh tai 2 diém phd bién nhat (677 va
1298) cua gen MTHFR, Budc ddu xdc dinh tan sé

allen cua 2 da hinh gen MTHFR trong nhom bénh
nhén STTP va nguoi khoé manh.

2. Déi tugng va phuong phap

Nghién ciu dugc tién hanh theo phuong phap
tién cdu.

Bénh pham dugc thu thap trén hai nhém: (1)
200 ngudi binh thudng (100 nam, 100 n{) trong d6
tudi sinh san, (2) 49 bénh nhan dugc ghi nhan bi say
thai lién tuc tu 2 1an tra [én va c6 két qua xét nghiém
APS (Anti phospholipid syndrome) am tinh. Tat ca
cadc mau mau tinh mach ngoai vi dugc bao quan
dung quy trinh va dugc thuc hién xét nghiém tai
Khoa Sinh hoc phan tt, Bénh vién Trung uong Quan
doi 108.

Mau sau khi dugc chuyén vé phong xét nghiém
dugc tién hanh ria héng cau bang dung dich RBC
(Red Blood Cell Lysis) va luu trit & 4°C dén khi tién
hanh tach chiét DNA.

DNA dugc tach chiét bang phuong phap
Phenol/Chloroform.

Thiét ké moi va téi uu quy trinh realtime PCR

Cac cap moi dugc thiét ké dé bat cap dac hiéu
vao vung gen MTHFR tai vi tri dé xac dinh da hinh
C677T va da hinh A1298C.

Trinh tu moi:
Tén méi Pic diém Trnh tu (5- 3)
R 5"GGA AGA ATGTGT CAGCCTCAAAGA 3
MTHFR 677 F 5"TGA CCT GAAGCACTT GAAGGAGAA 3
C Probe 5’ /56- FAM/ ATG AAA TGG GCT CCC G/ 36- TAMsp/ 3’
T Probe 5’/ Cy5/ ATG AAATCG ACT CCCG 3BHQ_2/ 3
R 5" TCT CCCGAG AGGTAAAGAACAAAZ
MTHFR 1298 F 5" GGA GGA GCT GCT GAA GAT GTG 3’
A Probe 5'-/56- FAM/ AAA GAC ACT TTCTTC ACT G 36- TAMsp/ 3’
C Probe 5’/ 5Cy5/ AGA CACTTG CTT CACTG/ 3BHQ_2/ 3’

Thanh phan phan ting realtime PCR:

Thanh phan Néng dé 677 cho 1 phan ting 1298 cho 1 phan ting
Mastermix Qiagen 2x 10ul 10ul
Primer R 10pM Tul Tul
Primer F 10pM Tul Tul
Probe FAM 0,5pM C Probe 0,5pl A Probe 0,54l
Probe Cy5 0,5pM T Probe 0,5yl C Probe 0,5pl
H20 2ul 2pl
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DNA 5l 5l
Tong phan tng 20ul 20ul

Phan Uing realtime PCR dugc gilr nguyén ndng do cac thanh phan phan ing va dugc téi uu nhiét dé dién ra
phan (ng dua trén nhiét do bat cap (T.,) clia cdp moi can cl vao nhiét d6 ndng chay clia méi trén ly thuyét.

Sau khi xac dinh dugc chu trinh nhiét d6 téi uu,
phuong phap xac dinh 2 da hinh C677T va A1298C
bdng phan Ung realtime PCR dugc kiém tra do nhay
va dé chinh xac bang cach thuc hién song song trén
cung 1 mau véi bo kit thuong mai CVD StripAssay® T
(ViennaLab).

Xdc dinh tan sé allen ctua 2 da hinh gen MTHFR
trong quén thé Viét Nam

Tan s6 allen cla 2 da hinh C677T va A1298C
dugc xac dinh bang cach thuc hién phan Ung
realtime PCR trén 200 mau thu nhan ti ngudsi binh

3. Két qua

thudng trong do tudi sinh san (18 — 50). S6 liéu sau
dé dugc thu nhan va xt ly theo cong thiic dé xac
dinh tan sé cac allen trong quan thé.

So sanh su khac biét vé tan suat xuat hién cua
cac da hinh gen MTHFR & phu ni{t binh thudng va
NQuai co tién su sdy thai lién tuc.

Tan sudt xuat hién ctia cac da hinh gen MTHFR
dugc xac dinh trén nhém 41 bénh nhan ni 6 tién
s sdy thai lién tiép tir 2 1an tra |én va dugc so sanh
v&i nhéom 100 phu ni binh thudng.

3.1. T6i uu phdn ung realtime PCR xdc dinh tinh da hinh cda gen MTHFR

Amplification Plot
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Hinh 1: Tin hiéu thu dugc khi thuc hién phan (ng realtime PCR xac dinh da hinh gen MTHFR
& cac nhiét dé (a): 56°C, (b): 58°C, (c): 60°C, (d): 62°C.
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Nhén xét: Tin hiéu khuéch dai t6i da thu dugc & khi s&t dung nhiét d6 bat cap la 60°C.
Phuong phap realtime PCR xac dinh 2 da hinh C677T va A1298C da dugc t6i uu sau d6 dugc thuc hién
song song vai bd kit thuong mai CVD StripAssay® T dé kiém tra dé chinh xac va d6 nhay (Hinh 2).
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Hinh 2. Két qua thuc hién song song phuong phap realtime PCR (Phai) va bo kit CVD StripAssay®T (Trai)

Nhén xét: Phuong phap realtime PCR cho két qua tuang tu véi phuang phéap st dung bé kit thuong mai
vdi cing chat lugng DNA dau vao (ndng do 2 - 5ng/uL).

3.2. Xédc dinh tén sé allen cda 2 da hinh gen MTHFR trong quén thé Viét Nam

Bang phuong phap realtime PCR thuc hién trén 200 mau (100 nam, 100 n{) ngudi khde manh, ching toi
budc dau xac dinh dugc tan suat xuat hién cla cac da hinh gen MTHFRtrén quan thé ngudi Viét Nam.

Bang 1. Ty lé kiéu gen MTHFR ctGa quan thé& Viét Nam

, e Nam NG Chung
Vi tri Kiéu gen ~ . < PN x A
SO lugng Ty lé % S6 lugng Tylé % S6 lugng Tylé %

CC 59 59 62 62 121 60,5

677 cT 36 36 33 33 69 34,5
T 5 5 5 5 10 5
AA 54 54 47 47 101 50,5

1298 AC 35 35 45 45 80 40
CC 11 11 8 8 19 9.5
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Hinh 3. Ty lé ki€u gen MTHFR & mét s6 dia phuang trén thé gidi va Viét Nam: (a) Vi tri 1298, (b) Vi tri 677 cho thdy
€6 su tuong dong vé ty Ié ki€u gen gilia quan thé ngudi Viét Nam va quan thé ngudi & phia Nam Trung Quéc
Nhén xét: DU liéu thu dugc cho thdy ty 1é kiéu gen dong hgp ti dot bién (TT & vi tri 677 va CC & vi tri
1298) clia gen MTHFR trong quan thé ngudi Viét la tuong déi thap (1an luot 1a 5% va 9,5%) dong thai khéng
6 su khac biét dang ké vé su phan bé kiéu gen gitta nam va nir (p>0,05) (Bang 1). D liéu thu dugc cling cho
thdy c6 su tuong déng vé ty |é ki€u gen gilra quan thé ngudi Viét Nam va quan thé ngusi & phia Nam Trung
Quéc (Hinh 3, 4).

3.3. So sdnh su khdc biét vé tan sudt xut hién cua cdc da hinh gen MTHFR & phu nit binh thudng
va nguoi cé tién su sdy thai lién tuc.
Thuc hién phan tng realtime PCR xac dinh su da hinh ciia gen MTHFR & nhém gébm 41 bénh nhan ni

6 tidn <% s3y thai lién tuc t6i thi€u 2 1an va thuc hién so sanh véi nhém phu ni binh thudng dugc khao
sat k &n.

THE COMPARISON BETWEEN THE COMPARISON BETWEEN THE
THE CONTROL GROUP (100) CONTROL GROUP (100) AND RM (41):

AND RM (41): 677C>T 1298A>C

# Vietnam HT @ Vietnam RM

Hinh 4. So sanh ty | ki€u gen MTHFR gilita nhdm bé&nh nhan va nhém déi ching

Nhén xét: Co su gia tang rd rét vé ty 1é kiu gen  MTHFR & nhiing phu n{f c6 tién sl sdy thai lién tuc
di hgp doéi vai ca 2 vi tri 677 va 1298 3 nhém bénh  va két qua APS am tinh la mét xét nghiém tiém
nhan so véi nhém d6i ching (lan lugt 1a 56,09% so  nang, can dugc nghién ctu ky ludng hon.
vGi 33% va 58,54% so véi 45%, p<0,05) (Hinh 4). Diéu

nay cho thdy viéc xac dinh tinh da hinh cta gen 4. Ban lugn
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Say thai tai dién (RPL) la tinh trang sy thai ti 2
lan tr& 1én xay ra trong vong 20 tuan dau tién cla
thai ky va anh hudng t6i 1 - 3% cac cap vo chong.
Cac bat thudng cta nhiém sic thé, di tat ti cung,
bénh huyét khoi, cac yéu té mién dich hoc, noi tiét
va chuyén héa la nhing yéu t6 nguy co da dugc biét
dén lién quan dén khoang 50% cac trudng hop sdy
thai tai dién [11]. Trong d06, yéu t6é da hinh clia gen
MTHFR tai 2 diém 677 va 1298 da dugc nhiéu nghién
cltu xac nhan la moét yéu t6 nguy co [12, 13]. Tuy
nhién cac phuong phap xét nghiém xac dinh da
hinh gen MTHFR hién dugc si dung & Viét Nam (giai
trinh tu va st dung kit thuong mai) c6 diém yéu la
tén thaoi gian va cé chi phi tuong déi cao, lam gidam
kha nang tiép can véi xét nghiém nay cda nhiing
bénh nhan khéng c6 diéu kién vé kinh té. Phuong
phap realtime PCR do chung t6i phat trién da giai
quyét dugc 2 van dé nay khi c6 thé cho két qua
trong thdi gian 4 tiéng ké tur thai diém nhan bénh
pham véGi néng dé DNA dau vao thap (2 - 5ng/ul) va
chi phi chi bang % so véi cac phuong phéap hién
hanh véi d6 chinh xac cao (hoan toan trung khép
vGi két qua thuc hién xét nghiém trén bo kit thuong
mai va phuong phap giai trinh tu). Déng thdi nghién
cliu cho thay c6 su khac biét dang ké vé ty lé kiéu
gen & nhém phu nit ¢é tién si xay thai tai dién so véi
nhom doéi chiing cho thady tiém nang st dung xét
nghiém tinh da hinh gen MTHFR nhu mét marker
tiém nang trong tién lugng, chan doan va diéu tri
cho céc trudng hgp sy thai tai dién.

5. Két ludn

Pa thiét 1ap dugc qui trinh realtime PCR dé thuc
hién xét nghiém phat hién tinh da hinh tai 2 diém
phé bién nhat (677 va 1298) cia gen MTHFR.

Budc dau thuc hién khao sat tan suat xuat hién
cla cac da hinh gen MTHFR tai 2 diém 677 va 1298
& nhédm phu nit tiing cé bénh su say thai lién tiép
vGi nhom phu nir binh thudng thay c6 su khac biét
roé rét gitta ty 1& ki€u gen di hgp gitta hai nhém
nghién cdu.
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