AP DUNG KY THUAT QF-PCR TRONG CHAN DOAN TRUGC SINH
CAC HOI CHUNG BAT THUGNG NHIEM SAC THE THUGNG GAP

Nguyén Thay Huyén*; Triéu Tién Sang*; Nguyén Duy Bac*
TOM TAT
St dung bd kit chan doan truwéc sinh clia hdng Aneufast véi 29 cap mdi huynh quang trong chan
doan truwéc sinh trén 60 mau dich i (50 mau bénh va 10 mau chirng), két qua nhw sau:

- Pa chuan héa chu trinh nhiét va thanh phan phan ¢ng multiplex PCR trong viéc khuéch dai 29
cap mdi huynh quang trén 5 nhiém sac thé (NST). Sau khi chuin héa thanh phan phan &ng PCR,
thé tich phan (rng multiplex PCR 1& 7 pl van cho két qua chinh xac, gilp gidm hoa chat, gidm chi phi
xét nghiém.

- Ky thuat QF-PCR cho d6 chinh xac trong chan doan truwéc sinh 5 hdi chirng bat thwéng NST
thwong gap, dat 100% so véi ky thuat thudt phan tich NST.

V6i nhivng wu diém cua ky thuat 1a nhanh, chinh xac, gia thanh thap, nén trién khai, ap dung kj
thuat QF-PCR & cac co s& nghién ctru cling nhw cac bénh vién chuyén nganh sén khoa.

* Tlr khéa: Hoi chirng bat thwerng nhiém séc thé; QF-PCR; Chan doan trwéc sinh.

APPLYING QF-PCR ASSAY IN PRENATAL DIAGNOSING
SOME MAJOR NUMERICAL CHROMOSOME DISORDERS

SUMMARY

Using of Aneufast prenatal diagnostic kit with 29 fluorescent primer pairs in prenatal diagnosing
on 60 amniotic fluid samples (50 samples and 10 controls), we had the following remarks:

- We optimized heat cycle and components of multiplex PCR with 29 fluorescence primer pairs on
chromosome 5. After opimization, reaction volume was 7 ul which reduced chemicals and reduced
test cost.

- QF-PCR technique demonstrated 100% specificity and accuracy for diagnosing 5 syndromes of
numerical chromosomal abnormalities compared to karyotype analysis.

With the advantages of the technique are fast, accurate, low cost, QF-PCR technique should be
applied in the implementation of research institutes as well as specialized maternity hospitals.

* Key words: Numerical chromosomal abnormalities; QF-PCR; Prenatal diagnose.

* Hoc vién Quén y
Phan bién khoa hoc: TS. Tran Van Khoa
DAT VAN BE



Céc di tat bdm sinh dé lai nhitng hau
qua nang né, tré sinh véi ty 1& t& vong rat
cao hoac néu con sdng sé mang nhirng di
tat nang, tri tué kém phét trién, tr& thanh
ganh nang cho gia dinh va xa hoéi. Theo
thdng ké ctia T6 chirc Y té Thé gidi, ty & di
tat bam sinh chiém 1,73%. O Viét Nam,
nhiéu nghién cru cling cho thay ty 1& di tat
bam sinh 1a 2,4 - 3,6%. R6i loan NST la
nguyén nhan chinh gay ra di tat bAm sinh.
M6t sb hoi chirng béat thweng NST thwong
gap nhw: héi chirng Down, hdi chirng Patau,
Edward va mét sb hoi chirng khac nhw
Klinefelter, Turner. Viéc chan doan sém cac
bénh di truyén & thdi ky phéi thai 1a can
thiét dé cé cac bién phap xt ly phu hop.

Chan doan xac dinh thai nhi bi réi loan
NST phai nhé dén ky thuat lap ban d6 NST
(Karyotype), diéu nay can phai c6 cac té
bao cta thai. Ky thuat QF-PCR dwoc goi la
phan (rng chudi polymer héa huynh quang
dinh lwong dung dé khuéch dai cac STR.
Pay la phuong phap xac dinh di tat vé gen
va NST hiéu qud, nhanh chéng hon so v&i
cac phuong phap khac. Véi nhivng wu diém
vwot trdi so voi cac ky thuat trwede day, ky
thuat QF-PCR c6 d6 dac hiéu cao, théi gian
trd két qua cling nhw gia thanh thap, nhan
lwc str dung va kha nang ap dung v&i quy
mo lén, dap ng dwoc nhu ciu chan doan
cao. O Viét Nam, mét sb trung tam 16n da
trién khai ky thuat FISH trong chdn doan
cac hdi chirng trisomy 13, 18, 21 va bét
thwong NST X, Y. Tuy nhién, van chwa co
co' s& nao trién khai nghién cru va (rng dung
k§ thuat QF-PCR trong chan doan truéc sinh.
Xuét phéat tlr yéu cau dd, ching toi tién hanh
nghién ctu dé tai nham muc tiéu:

- Chuén héa quy trinh ky thuat multiplex
PCR trén m4u djch i st dung bé kit chan
doan trwéc sinh cda hang Aneufast.

- bBanh gid d¢ chinh xac cda ky thuéat
QF-PCR st dung b kit Aneufast trong chén
doan trwéc sinh cac hdi chang nay.

DOI TUQNG VA PHUONG PHAP
NGHIEN c(U

1. P6i twong nghién cieu.

Mau dich 6i cGa phu nir mang thai méac
cac hodi chirng trisomy 13, 18, 21, Klinefelter
(XXY), hoi chirng Turner (X), dwoc chan
doan xac dinh bang ky thuat karyotype hay
FISH, thu thap tr Bénh vién Phu san Ha Nai,
Trwong Pai hoc Y Ha Noi, Bénh vién 103,
sb lwong 50 mau, lwong dich &i lay tw 2 -
5 ml. Mau chirng: nhirng trwérng hop mau
dich i ctia phu ni¥ mang thai binh thuweng,
sé lwong 10 ca.

* Ho& chét:

- Kit tAch chiét ADN cua hang Quiagen.

- B6 kit chan doan truwéc sinh véi 29 cap
méi (Aneufast).

- Hoa chét dung cho dién di: buffer GA
1X, Polymer POP4, capillarry 36 cm.

* Thiét bj may moc:

- May doc trinh tw ty déng ABI 3130 XL
(Applied biosystem).

- May dinh lwvgng ADN (Nano Drop-USA).

- May PCR ABI 9700 (Applied biosystem).

2. Phwong phap nghién cuoru.

- Tach chiét ADN st dung bo kit Qiagen,
cac bwéc thwe hién theo quy trinh clla nha
san xuét.



- Binh lvong néng dd ADN: d6 tinh sach cua
dung dich dwa vao ty s6 OD 260 nm/280 nm.
M6t dung dich axit nucleic dwgc coi la sach
khity s6 OD 1a 1,7 - 2,0.

- Ky thuat nhan gen PCR.

- Ky thuat dién di trén may ABI 3130 XL.

+ Thanh phan hoa chat: gel dién di (POP,),
Hidi, dém dién di.

+ Quy trinh:

Thanh phan dién di nhw sau:

TEN HOA CHAT THE TicH
Size standard 0,5 pl
HiDi 20 pl
Mau 1l
Chu trinh nhiét bién tinh
Bién tinh 95°C 5 pht 1 chu ky
Gitr mau 4°cC & 1 chu ky

- Phan tich két qua: danh gia sé lvong
gen tai cac locus dya vao sé lwong, ty &
chiéu cao cla cac peak sau dién di mao
guan tw déng.

Bang 1: Déi chiéu ty |é cac peak.

TY LE PEAK STR KET QUA
08-14:1 Binh thwdng
<0,6-21,8:1 Trisomy
1,6 : 1 dbi v&i cac alen = 20 bp Binh thuwdng

KET QUA NGHIEN cU'U VA
BAN LUAN

1. Mét sé dac diém sinh hoc cta nhém
déi tweng nghién ciru,

Béng 2: Bac diém tudi thai va sb 1an mang
thai.

DAC DIEM MAU CHUNG MAU BENH

Tudi 30,354 335+6,8

Tudi thai (tuan) 16,4+ 1,2 18,3+ 1,3

Sb 14n mang thai 22+1,1 28+14
Téng s6 mau 10 50

Tudi mang thai trung binh cGa phu ni
thudc nhém c6 chi dinh choc 6i cao, 2 trwéng
hop sinh con & tudi > 35 va v&i 4 1an sinh
con. Tudi thai dwoc chi dinh can thiép choc
bi bat dau tlv tuan thr 15. Vi tudi thai nhw
vay sé bao dam ty lé say thai thap, choc hat
dich i d& dang do budng &i du rong.

B3ng 3: D4c diém mang 6i cta thai phu.

NHOM CHUNG NHOM BENH
DAC DIEM
n % n %
Rau bam mat truwéc 3 30 16 32,0
Rau bam mat sau 6 60 27 54,0
Rau bam toan bd 1 10 7 14,0
Téng 10 100 50 | 100

Ty I& c6 rau bam mat trwéc kha cao (>
32%), vi tri bAm nay anh hwéng dén viéc
xac dinh diém choc &i trén thanh bung va k¥
thuat loai bd lwgng mau me trong mau bi.
Nhirng ca c6 rau bam mat sau la nhirng ca
thuan loi cho tha thuat choc 4i.

* Tién st mang thai: binh thuwéng: 50 ca
(83,3%); bat thuwerng: 10 ca (16,7%). Sb ca
c6 di tat nhwng tién st mang thai lan truwéc
cling nhw tién sir gia dinh binh thwdng kha
cao. Diéu nay goi y, trong viéc sang loc
cling nhw danh gia yéu td nguy sinh con di
tat bdm sinh chinh xac hon.



2. K&t qua chuan héa chu trinh nhiét
phan tng multiplex-PCR.

Béng 6: Két qua chan doan di tat thai nhi.

. . . L S6 MAU TyLe | 00
* Chuén hoéa chu trinh nhiét phan dng BACOEM  [waryoype] OF-PCR %) | CHINH
multiplex-PCR (bang 4): youp XAC (%)
959C 15 PHUT 1 CHU KY Trisomy 21 25 25 49,0 100
94°C 40 giay Trisomy 18 15 15 29,4 | 100
60°C 1 phut 30 giay 28 chu ky Trisomy 13 5 5 9,81 | 100
72°C 40 giay 45, X 3 3 591 | 100
60°C 30 phat 1 chu ky XXY 1 1 1,96 | 100
4-25°C o 1 chu ky Tam boi 1 1 1,96 100
Sau khi phan &ng PCR hoan thanh, c |Binh thuong) 46,XY | 46, XX | 1,96 | 100
2o mo . Az i (1 trwong hop)
thé gilr mau v&i thdi gian dwéi 2 tuan & nhiét
dod 2°C - 6°C hoéc thoi gian trén 2 tudn & | Téng 50 50 | 100 | 100

nhiét d -4°C dén -20°C, tranh anh sang.

* Két qug chudn hoéa thanh phan phan
tmg PCR:

Viéc chudn hoéa thanh phan phan (ng
PCR duoc tién hanh qua cac giai doan sau
(béng 5):

THANH PH GIAI GIAI GIAI GIAI
DOAN 1 | DPOAN 2 | DOAN 3 | POAN 4

PCR reaction mix| 15 pl 13l 5ul 5ul
M&u (ndng do
mau dwa vao 1l 0,5ul 1ul 1ul
phan trng PCR)
Nwéce qul 1,54 4l 1l
Téng 25 ul 15 ul 10 ul 7 ul

T thé tich 25 pl, 15 pl, 10pl, 7 pl ching
t6i lwa chon thé tich phan wng 1a 7 pl. Vi véi
nhirng thé tich trén cho mdi phan &ng déu
thu dwoc két qua nhw nhau. Giadm thé tich
phan trng ciing la giam chi phi cho BN.

3. Danh gia dé chinh xac caa ky thuat.

Téng s mau nghién cu 60, s& mau
mac hoi ching trisomy 21 chiém ty 1& cao
nhat (49%), sau dén trisomy 18 (29,4%),
trisomy 13 (9,810%). M6t sb ca hiém gép
nhw XXY, tam bdi, 45,X. Két qua nay ciing
phu hop véi nhidu nghién clu trwdc day.
Dac biét, 1 trwdng hop, ky thuat QF-PCR
chan doan |a 46, XX binh thwdng, nhung ky
thuat Karotype lai la 46, XY binh thwong.
Kiém chng lai két qua bang nhan gen SRY
trén NST Y cho thay ky thuat QF-PCR cho
két qua chinh xac. Diéu nay la do NST X bj
dit vai ngén nén ky thuat Karotype cho két
qua la NSTY.

Két qua cia ky thuat QF-PCR trung
khép 100% so véi két qua phan tich NST
(Karyotype). Ty dd, cho phép co thé st
dung ky thuat QF-PCR vao chan doan
trwdc sinh cac hdi chirng bat thwerng NST.
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Hinh 1: K&t qua dién di mao quan mau mac hdi chirng Down (trisomy 21).

O locus D21S1434, D21S1411, D21S1435 c6 3 peak v@&i ty 1&€ 1:1:1; locus D21S51406
c6 2 peak voi ty 1é 2:1.
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Hinh 2: Két qua dién di mao quan mau mac hdi chirng Edwards (trisomy 18).

O locus D18S391, D18S333 va D18S336 ¢6 3 peak voi ty Ié 1:1:1; locus D18S638 c6 2
peak voi ty 1é 2:1.
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Hinh 3: Két qua dién di mao quan mau mac hoi chirng tam bdi ctia BN Nguyé&n Thj H.

Két qua cho thdy cac NST déu c6 3 peak, 3 NST thay vi 2 NST & méi cdp twong déng.
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Hinh 4: Két qua Karotype ctia trwéng hop Nguyén Thi H. mang thai méc
hdi chirng tam boi.



KET LUAN

Qua két qua nghién ctru trén 60 mau dich 6i, chang t6i rat ra mot sé két luan sau:

1. Ba chuan héa chu trinh nhiét va thanh phan phan &ng multiplex PCR trong viéc khuéch dai 29
cap moi huynh quang trén 5 NST. Sau khi chudn héa thanh phan phan &ng PCR, lwa chon thé tich
phan &ng la 7 pl cho 1 phan ng van cho két qua chinh xac, gidm héa chat, gidm chi phi xét
nghiém.

2. Ba danh gia dwgc dod chinh xac cla ky thuat QF-PCR so véi ki thuat thuat phan tich NST: k§
thuat QF-PCR cho dé chinh xac 100% trong ch&n doan trwdc sinh 5 hdi chirng béat thwong NST
thwong gap.

3. Day la cong trinh di tién phong trong ap dung ky thuat QF-PCR vao chan doan trwéc sinh &
Viét Nam. K§ thuat véi nhiéu wu diém: thoi gian ctia mot xét nghiém khoadng 4 gio sau khi 1y mau,
gia thanh xét nghiém thap hon nhiéu 1an so véi phwong phap truyén thdng.

KIEN NGHI

Vi nhitng wu diém trén, nén trién khai, ap dung ky thuat QF-PCR & cac co s& nghién clru ciing
nhw cac bénh vién, gép phan chan doan trwéc sinh sém, chinh xac, nhanh.
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