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BANG KV THUAT PCR, UNG DUNG CHAN DOAN BENH DI TRUYEN TRUUC SINH
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T6M TAT

Nghién citu nay dugc thuc hién dé dénh gid
chudi phan ig PCR phat hién ADN dc hiéu trén
nhidm sic thé Y trong huyét tuong clia phy nif
mang thal & cac giai doan khac nhau. ADN dugc
phén [3p va tach chiét tir huyét tuong cia phy
nit mang thai tir tudn thir 7 dén tuan thir 40 cia
thai ky, sau dé ADN d¥c hiéu trén nhiém sic thé
Y (DY$14) duge khuéch dai va gen house
keeping gen GAPDH  (Glyceraldehyde-3-
Phosphate Dehydrogenase) lam gen ndi chirng
cling dugc khuéch dai dong thdi trong phan (ng
PCR. Cac phan tich sau khl sinh cba gidi tinh thal
nhi cho thdy 54 phy ni¥ mang thai nam va 36 nir.
Trong s8 54 phy nit mang thai nam tin hiéu ADN
clia gen DYS14 trén nhiém sic thé Y dugc phat
hién trén 53 trudng hop (98,1%), 36 trudng hop
mang thai nif khdng thdy phat hién ADN cla gen
DYS14. D8i v4i gen GAPDH chiing ti nhan dugc
1én & ca 90 trudng hap nghién cifu nay. Dléu d6
chifng t6 réng trong qua trinh tach chiét ADN
phdi thai tu do trong mau me cba ching t6i dat
két qua tét va day sé la mét phuong phap hiu
ich d& c6 thé chan doan va sang loc bénh di
truyén trén nhidm sic thé thuting va nhiém sic thé
gidi tinh béng bién phép khdng can thiép trong
tuong lai. Ung dung két quéa nay chiing t6i tién hanh
chdn dodn b3t dong nhdém mau giilla me con bing
k¥ thudt PCR nhan gen RhD trén ddi tugng ba me
@6 RH(-) dang mang thai mudn xac dinh nhém méu
Rh clia thai nhi. K& qua cho thdy ¢b 7 trong tdng 58
9 bénh nhan mang thai c Rh(+), 2 trong 9 bénh
nhan mang thai ¢6 nhém mau thal nhi phi hgp véi
nhom mau cla ngudi me.

SUMMARY

The present study was undertaken to
evaluate a polymerase chain reaction (PCR) for
detection of Y chromosome-specific fetal DNA in
maternal plasma of pregnant women during
different gestational stages. DNA isolated from
plasma samples of 90 pregnant women (between
7 ADN 40 weeks' gestation) underwent specific
DNA on the Y chromosome (DYS14) gene is
amplified and house keeping gene GAPDH

(glyceraldehyde-3-phosphate  dehydrogenase)
gene as intemmal ocontrol were amplified
simultaneously in’ the PCR reaction. The

postpartum analysis of fetal gender showed that
54 women carried male ADN 36 female fetuses.
Among the 54 women bearing male fetuses, Y
chromosome-specific signals were detected in 53
(98,1%) plasma ADN samples, 36 cases of
pregnant women show no detection of gene
DYS14. Internal control GAPDH gene is amplified
in the 90 case studies. This demonstrates that
the process of extracting fetal freedom DNA in
maternal blood, we achieved good results and
this will be a useful approach to disease
diagnosis and genetic screening on autosomes
and sex chromosomes as a non-invasive method
in the future. The application of this result we
conducted  diagnostic disagreement between
mother blood and fetal blood by PCR on RhD
gene of mothers has the Rh(-) blood groups.
Results showed that 7 out of 9 patients pregnant
Rh (+), 2 of 9 patients pregnancy fetal blood
group matches with the mother's blood.

* BM. Sinh hoc va Di truyén y hoc - Hoc vién Quén Y

** BM. Di truy@n - khoa Sinh hoc - Dai hoc Khoa hoc ty nhién = DHQGHN
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|. DAT VAN DE

Hién nay trén thé gi6i dd c6 nhidu
phuong phép chén dodn trude sinh céc dj tat
bim sinh, c4c bénh di truyén. Cac kg thuat
ndy dugc chia thanh 2 nhém: Phuong phép
khong can thiép (noninvasive technique) nhu
siéu &m san khoa, triple test va phuong phép
can thidp (invasive technique) cho hit nuée
§i, sinh thiét gai rau, 1y mau cudng rbn, ndi
soi thai. Pi véi phwong phép khong can
thiép chi cho phép sang lgc cac bénh va céc
di tit bdm sinh, do chinh x4c khong cao. Céac
bién phép can thigp cho phép lay dugc diy
&i vit chét di truyén cia thai nhi do vay cho
phép chdn doan chinh xéc bénh di truyén va
cic dj 1t bam sinh cta thai nhi nhung nhuge
diém cia ky thust nay 1 xac dinh mudn vao
tin 14 -22 tudn cia thai ky va k§ thudt nay
c6 dem lai mdt phan nho rai ro cho thai phy
14 gy nhiém tring 8i, dé non, thai lwu... Do
vy chiing t6i tién hanh nghién cim nay véi
myc tiéu la tach duge ADN cua thai nhi
trong mau mg va chimg minh sy ton tai cla
ADN thai nhi trong mau me, phuc vy cho
chin dodn truéc sinh cac bénh di truyén va
chc i t3t bdm sinh.

Gén day c6 rit nhidu nha khoa hoc quan
tim 161 viéc st dung cac ADN tir huyét
Iulmg va huyét thanh ciia phu nit mang thai
d& chin dodn trude sinh cac bénh di truyen
bing céch sir dung k§ thuat PCR d& khudch
dai trinh ty gen cua thai nhi trong mau me
(Botezatu et al., 2000; Lo, 2000). Poan ADN
dc hidu trén nhiém séc thé Y 1a gen dich cia
phin img PCR dé chimg minh dwge sy hién

dién cia ADN cuia té bao thai nhi trong mau
ngudi me bdi vi mot phy nit binh thuomg
trong mau cua ho khéng mang nhiém séc thé
Y. Sy hién dién cia cac doan ADN trén NST
Y trong miu méu cia me c6 ngudn gbe la tir
thai nhi nam.

Dé 4p dung thanh cong cia ky thuét tach
ADN ty do cua thai nhi trong méu ngoai vi
ctia me ching t3i tién hanh chén doan sw bt
ddng nhém méu gilta mg va con. Nhing
truomg hop bt dong nhém mau nay thudmg
dan téi tinh trang say thai, thai chét hwu do
khéng thé cia co thé me nhan dién ring thai
nhi 1a vét thé la va tén cong.

Néu mau thai nhi la Rhesus duong, méau
me 1a rhesus am thi mau me c6 thé tao ra
khang thé khang rhesus. Khéng thé nay c6
thé di vio lai banh nhau, dén m4u thai nhi
ghin 1én hdng cu coa thai nhi gdy nén hién
twong tan huyét. Hau nhu tré sinh ra lan dau
tién 1a binh thuémg vi hdng cau cia thai nhi
méi di qua mau me vao thdi diém I sinh.
Khi @6, tré dugc tach khoi tuén hoan cia me.

Db véi thai nhi thir hai, ¢6 rhesus
duong, khi d6 s& gy hién tuong mién dich
manh hon , din dén bét déng nhém mau
rhesus cho thai thr hai. Nmmg truomg hop
me bi rhesus 4m tinh, trudc ddy ¢6 nhan mau
cua ngudi Rhesus duong, hodc da timg nao
thai, thai ngoai tir cung, sy thai, hodc c6 can
thiép th thudt hofic yéu 16 ndo dé gay xuat
huyét qua banh nhau rong déu ¢6 nguy co
din dén trao d6i mau me- thai ma thai cf)
Rhesus duong thi thai diu tién ciing c6 bét
déng nhém mau Rhesus nang.
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Anti-Rh /
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(RnoGAM) | '

A

Il. VAT LIEU VA PHUONG PHAP NGHIEN COU

Bénh nhan chung t5i 1ay 1a 90 miu phu
nir mang thai & cac tudi thai khac nhau tr
tudn thir 7 dén twdn thir 40 coa thai ky. Cac
mau méau duge lay Sml mau toan phiin chéng
déng trong dng EDTA. Sau khi ldy miu mau
vao ong chéng dong EDTA can dugc ly tam
ngay lap tic. Trong 90 miu nay duge xéc
dinh va theo d&i sau sinh c6 54 nguoi mang
thai nam va 36 ngudi mang thai nir.

Mau ngoai vi ciia 9 phy nixr mang thai cé
nhém méu Rh(-), tdi thai tir 7-27 tuan, mdi
mau 5 ml chéng dong bing éng chira EDTA.
Cac mu nghién ct duge tién hanh ldy mu
tai trung tdm nghién ¢t Sinh Y Dugc - Hoc
vién Quan y.

Hoéa chit, thiét bj va phuong phip
nghién ciru:

Héa chit: EDTA, TBE, acid boric.
Ethanol, nuéc deion, tube PCR, dng
eppendopf, agarose, ethidum bromide, ...

Thiét bi nghién ciew: May 6n nhiét
Eppendopf, may PCR ABI9700, hé théng
dién di Biorad, hé thong chup gel Biorad...
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Hinh 1: Hinh minh hoa sur bt ddng nhém méu Rh gilra me va con

Phuong phdp nghién citu:

Phuong phép tach chiét ADN tir huyét
tuong, dugc tién hanh theo phuong phéap cb
cai tién duge miéu ta truée do boi Lo vi
cong su nam 1997. Liy 200 pl huyét tuong
bién tinh & nhiét d6 99°C trong 5 phut, sau do
duge ly tim 13.000 vong/phut trong 2 phit,
thu 1ay dich ni. ding 10ul cho phan img
PCR.

Primer dé phit hi¢n ra nhiém sdc thé ¥

Dung primer dac hi¢u trén nhiém sic thé
Y (DYS14) dé phat hién ra sy ¢6 mit cia
NST Y. San phidm cua gen la 1a doan gen dic
hiéu ¢6 kich thudc 137bp. Dé kiém chimg
cho viéc tach ADN c6 thanh cong hay khong
chung t5i sir dung thém mdt primer cho gen
ndi ching GAPDH, gen nay c6 ca & me vd
con. Gen GAPDH nay c6 sén phém la 97bp.
Chuing xol tién hanh chay mpltiplex PCR Vé'l
2 ciip mdi nay déng thai.

Gen DYS14

Forward :

5$“TGGCGATTAAGTCAAATTCGC-3

Reverse:

5'-CCCCCTAGTACCCTGACAATGTATT-3
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Gen GAPDH
Forward:

§-CCCCACACACATGCACTTACC-3'

Reverse:

§'.CCTAGTCCCAGGGCTTTGATT-3

Quy trink chay PCR:

GAPDH F 0,25pl
GAPDH R 0,25p1
Nudc 2,0p

Tamplate (mfu) 5,0 pl

Véi chu trink nhigt nhuw sau:

Thanh phén phén tmg PCR: master mix [ ggoc 10 pht 1 chu ky
ciia hing Promega, Primer dugc d#t cha cong 94°C 1 phit 55 chu ky
ty IDT ciia M. 60°C 1 phit

Master mix 12,5 pt 72°C 1 phit
DYS14 F 0,25ut 72°C 20 phit 1 chu ky
DYS14 R 0,25p! 4°C 0 1 chu ky

Dé chén do4n sy bit ddng nhém mau chiing t8i thiét ké primer trén gen RhD:

Gen RhD

RhD-F: 5'-AAAGGGGTGGGTAGGGAATA-3’
RhD-R: 5’~AGGTAGGGGCTGGACAGAA-3’
San phdm phan {mg céia gen RhD nay la 366bp

Budc 1 94°C - 4 phit 1 chu ky
Budc 2 94°C - 1 phit 30 chu ky
54°C - 1 phit
72°C - 1 phit
Budc 3 72°C - 10 phit 1 chu ky
Budc 4 4°C - v cling 1 chu ky

San pham PCR s duoc kiém tra bing ky thudt dién di trén gel agarose 2%. Dém dién di

TBE 1X.

In. KET QUA VA BAN LUAN
1. Két qu kiém tra san phim PCR nhén gen DYS14 va GAPDH

s o 30

112 33 M m

Hinh 2: Hinh anh dién di kiém tra nhan gen DYS14 va GAPDH
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M: Marker 100 (thang chudn tir 100bp dén 1000bp)
Am: chimg dm ndc cdt
Giéng 13: ngi chimg am
Giéng 12: ngi chimg duong
Giéng 11: chimg dwong
Cc giéng con lai tir | dén 11 la mdu nghién ciru

Tir két qué dién di trén chiing toi nhan thdy:

Céc mau chimg am khéng thiy xuét hién
bang nao do viy qué trinh chay PCR khéng
bj nhiém.Giéng s6 13 1a mau ni chimg ém 12
mau AND tir ngudi phy nit chua quan hé tinh
dyc bao gi&r va chua mang thai 1in ndo. Mau
sé 12 1a m3u ndi chimg duong duge lay tr
mAu nam gi6i binh thudmg. Giéng sb 11 12
miu chimg duong d3 dugc xac dinh mag thai
nam bing siéu 4m & tuén thir 36. Mau chimg
duong Ién ca hai bing 97bp cia gen GAPDH
va 137bp cua gen DYS14.

Chc miu s6 1, 3, 6 chi lhay xuft hién
bang 97bp cua gen GAPDHy két qua ndy ddi
chiéu véi két qua sau sinh cho thiy phil hop
(cAc ba m¢ ndy mang thai nir); Céc méu 2, 4,
5,7,8,9, 10 thiy xudt hién ca hai bang 97bp
va 137bp, chimg 16 c4c miu nghién ciu nay
la cac ba me¢ mang thai nam phi hep véi két
qua sau sinh.

Ching t6i ciing da tién hanh nhin et
PCR va dién di kiém tra san pham cia thtci
cac méu nghién ciu cdn lai va co bang két
qua nhu sau:

Miu | Kétqua | M3u Két | Mau Két M3u Két Miu | Két
PCR/sau qua qua qua qua
sinh
1 -/- 19 +/+ 37 +/+ S5 +/+ 73 -/
2 +/+ 20 - 38 - 56 +/+ 74 -
3 -/ 21 -/ 39 +[+ 57 /- 75 oI
4 +/+ 22 ++ 40 +/+ 58 -/- 76 ++
) +/+ 23 ++ 41 -/- 59 -/- 77 ++ |
6 /- 24 +/+ 42 +/+ 60 | _+/+ 78 4+
7 +/+ 25 -/~ 43 +/+ 61 +/+ 79 -
8 +/+ 26 ++ 44 -/~ 62 -/~ 80 /i
9 ++ 27 +/+ 45 +/+ 63 -/- 81 Ht
10 +f+ 28 +/+ 46 +/+ 64 +/+ 82 ++
11 +/+ 29 -/ 47 -/ 65 +/+ 83 4
12 +/+ 30 ++ 48 ++ 66 -/- 84 s
13 H/+ 31 /- 49 +H+ 67 /- 85 ++
14 /- 32 it 50 -/~ 68 +/+ 86 -
15 +/+ 33 +/+ 51 +/+ 69 +/+ 87 o
16 -/- 34 +/+ 52 -/- 70 +/+ 88 L+
17 ++ | 35 b 53 +/+ 71 -- 89 H+
18 - | 36 s 54 /- 72 +/+ 90 +H+
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Tir béng trén két qua cita 90 mAu nghién cifu thiy ring c6 mAu sb 88 két qua PCR khong
im tinh, k&t qua kiém chimg sau sinh thay dwong tinh, chiing (3i nhan dinh ring méu 88 nay
:hing 181 khong tach duge AND cua phéi thai, nguyén nhan cé thé 1a do nong do AND phéi
ai cia bénh nhan ndy & giai dogn 8 tuén khdng dii nhiéu. Céc miu con lai 89 mau cho thiy
két qua PCR va ket qua sau sinh théy phit hgp hoan toan. Vay do nhay cua phuong phép nay

89/90 (98,89%).

2. Két qui chiin doin bt ddng nhém mau gifra mg va con.

M dmduong 1 2

a

4 s & 7 8 9

bed e T

Hinh 3: Hinh anh dién di kiém tra bit ddng nhém méau

M; Marker 1200bp

Am: chimg am mioc cat

Duong: chimg duong

1,2,3,4,56.7 8 9lacdac mdu bénh nhan nghién ciru

Tir két qua trén cho chiing ta thdy: trong
9 bénh nhan nghién ciu ndy c¢6 2 bénh nhan
mang thai mang nhém mau Rh(-) , cho thy
khong co sy bit dbng nhém mau gira me va
con (mdu s6 1 va méu s6 7). C6 7 trong téng
509 mau nghién ciru c6 thai nhi mang nhém
miu Rh (+) la mAu 56 2, 3, 4, 5. 6, 8, 9, cac
méu ndy ¢ sy bét ddng nhém mau gitta me
v con.

IV. KET LUAN

Qua nghién ctru trén 90 truémg hop cac
vbe:x me mang thai & tuan thir 7 dén tudn thir 40
cia thai ky, ching 61 tién hanh tach chiét
ADN phoi thai ty do trong méau ngoai vi cua
m¢ va nghién ciru chén doan trén 9 bénh
"11.‘111 thai phu mang nhém méu Rh(-) ching
Wi dua ra mt s két luan nhu sau:

1. Da phat hién va chimg minh dugc sy
16n tai ciia ADN ty do cua thai nhi trong méau
ngoai vi ctia phu nir mang thai.

2. Ung dyng thanh cong chén doan bat
ddng nhém mau giira me va con cho cac san
phu mang Rh(-).
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