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P H A T H I E N V A DjNH LUONG ADN PHOI THAI TU DO TRONG 

HUVe'T Tl/ONG NGUdl ME BANG PHl/ONG PHAP REALTIME - PCR 

Trifu Tien Sang'; Tran Van Khoa'; Binh Boan Long" 
TOM TXT 

Vi$c phdt hien ra si,f tin tai cOa ADN phOi thai tu do va t i bdo phOi thai tu do trong huyit 
tuong nguo'i me dS mO' ra mOt hu'dng chan dodn tnrirc smh mil bing bijn phSp khOng can thidp. 
Be dinh lugng dugc ADN phoi thai tu do trong huyit tuong ngufri me, chiing tdi sil dung phuong 
phdp Realtime - PCR dua trSn ky thuSt TaqManPCR Realtime co su dung diu dO hujnh quang. KJ 
thuSt nSy cho phep quan sdt dugc cSo tin hidu huynh quang cua gen dich vi biet dugc s i bdn copy 
cila chiing i tCrng chu ky nhan gen. Bii tugng nghidn cuu: 40 thai phu dang mang thai tCr tuan thu 
7 din tuin thi> 12 cua thai ky. Kit qud: gen GAPDH xuat hiSn tin hi$u g cd 40 miu vgi s i bdn copy 
dao ddng tU 4,63E + 02 din 7,99E + 06/1 ml huyit tuong. Gen SRY xudt hiOn tin hiOu hujnh quang 
o cdc miu thai nam tCr 1,48E + 00 din 2,97E + 03. Hai miu nOi chUng dm gen SRY khOng xuit 
hiOn tin hiOu vd gen GAPDH xuit hidn tin hidu vdi s i ban copy miu nOi Chung am so 1 Id 1,33E + 
04 va so bdn copy cua miu nOi chUng dm 2 Id 1,44E + 04. 

* TO khoS: ADN phOi thai tg do; Huyet tugng me, Binh lugng. 

DETECTION AND QUANTITATION OF FETAL CELL DNA IN 

MATERNAL PERIPHERAL BLOOD BY REALTIME - PCR 
SUMMARY 

Intrgductign: the discgvery gf the existence gf fetal cells In maternal peripheral biggd has gpened 
up a new directign fgr early diagngsis gf congenital anomalies by means of non-interference. To 
quantify fetal DNA circulating in maternal bhod we used Realtime - PCR method based gn TaqMan 
PCR technique using flugrescent prcbes. This technique allcws tg obsen/e the fluorescence signal 
of the target gene DNA for us to know the number of copies of each target gene at each time point 
gf the PCR process. Objects, chemicals DNA research methods: we shall select 40 pregnant 
women in the 7^ week to the 12!" week of pregnancy. Along with two negative control sample of 2 
DNA pregnant women not yet having sex once 5 ml of blood is taken DNA conduct split DNA 
separated plasma free plasma DNA as the other sample. Results: 40 samples were studied gene 
GAPDH signals appear with number of copy of GAPDH gene in 1 ml is from 4.63E + 02 to 7.99E + 

05 in 1 ml of plasma. SRY gene appearance signals in the positive samples ADN the number gf 
cgples of the SRY gene ranged from 1.48 tg 2.97E + 03 in 1 mi gf plasma. The fgrm dees not 
appear SRY gene signal is the pregnant female gender levels of GAPDH gene In plasma DNA of 
this sample ranged from 1.88 to 8.13E * 04E + 03 copies in 1 ml of plasma. For intemal negative 
control sample 2 signal SRY gene does not appear DNA GAPDH gene signal of internal negative 
control sample 1 is 1.33E + 04 DNA internal negative control 2 Is 1.40E + 04 copies/ml 

' Key words: Fetal DNA; Realtime - PCR: Non-interference. 
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DAT VAN DE 

Nhiiu phugng phap chin doan truoc 
sinh dd dugc dp dung trong Idm sdng 
nhu; sieu dm thai, test sdng Igc bg ba 
(triple test), Id nhu'ng bidn phdp khing 
can thiep, nhung cho ki t qua mugn vd d i 
ddc hieu thip. Ngoai ra, con cd cac phuong 
phdp cho kit qua s im nhu: chgc hiit nu ic 
i l , sinh thiet gai rau. Nhung ddy Id nhCrng 
phugng phdp c i can thiep, ty Id bien 
chCrng cao cho ca thai nhi vd sdn phu. 

Vide phdt hidn ra su t in tai cua t i bdo 
phii thai trong mdu ngoai vi cua me da 
mg ra mgt hugng di mgi chg chin dean 
sgm cac dj tat bam sinh bang phugng 
phap khing can thiep. 

De dinh lugng dugc ADN phii thai luu 
hanh trcng mdu me, chung t i i dung phugng 
phap realtime - PCR dua trdn ky thudt 
PCR TaqMan su dung diu da huynh quang. 
Ky thudt nay chg phdp quan sat cdc tin 
higu huynh quang cua gen dich vd cho ta 
biit so ban copy cua tung gen dich g 
tung thgi diim cua qud trinh PCR. Do vdy, 
chung t i i thgc hign nghien cuu ndy vol 
mgc tieu; Phat hien va dinh luvng ABN 
phoi thai tir do trong huyet twang nguui 
me bang phuung phap realtime - PCR. 

DOI Tl/ONG, HOA CHAT VA 

PHUONG PHAP NGHIEN CLfU 

1. Di i tyg'ng nghidn cu'u. 

40 phy n(r mang thai tif tuan thip 7 den 
tuin thir 12 cua thai ky. T i t ca dugc l iy 
5 ml mau todn phin vd ly tdm 5.000 
vdng/phut trong 5 phut r i i l iy huyit 
tugng. Ciing v i i 2 mdu dgi chirng dm la 

2 nCr g i i i chua mang thai vd chua quan 
he tinh due l in ndo, l iy 5 ml mdu va tien 
hanh tdch huyet tuong, tach ADN tu do 
trong huyit tugng nhu cdc mdu nghidn 
ciru khdc. Nghien ciru dugc thuc hien 
tai Trung tam Nghidn cu'u Y Dugc hoc 
Qudn su, Hgc vign Qudn y. 

2. Hoa chit nghien cipu. 

- Hia chit tdch chiet ADN; ethanol 70%, 
ethanol 100%, proteinase K, nugc cit, b i kit 
Quiagen. 

- Hoa chit cho PCR; PCR Reaction 
Mix, DNA Polymerase, Reverse primer. 
Forward primer, probe, nuoc c i t khCr ion 
va v i triing. 

- Thiit bi: may l ic on nhidt (Eppendorf, 
DCrc), may ly tam cao t i c (Hettich, Dire), 
buing thao tao PCR (My), mdy Realtime -
PCR (RotoGen, Quiagene), may PCR ABI 
9700 (Applied Biosystem), tCi hot hod chat 
(Hdn Quic), may do ning d i ADN (Nano 
Drop, My). 

3. Phygng phap nghien ciru. 

Huyit tugng sau khi ly tam, l iy 200 ml 
tach chiet bang bg kit cua Quiagen. ADN 
sau khi tach chiet dugc hia tan trgng 50 ul 
H20 deion. 

ADN nay sau do dugc khuich dai bing 
ky thuat realtime - PCR vgi cdc d iu d i : 

SR(J 

SRy_R 

ProbaSRY 

GAPDH_F 

GAPDH_R 

PictoGftPDH 

S-TGGCCATTAAGTCAAATTCGC-3' 

S-CaXCTAGTACCCrGftCMTGrATr-a-

s-fmij(:jG:x:ToxmK:r-<K:KnfictccTjTMJi>fi^ 

5-CCCCACACACATGCACTTAC03 

S-CCTAGTCCCAGGGCTTTGATT-3 

Sl^CXLAA>lG«3CT«3GW3GOCCXlWnTGGCJBHaip 

Danh d^u 6ku do bang 2 mdu huynl 
quang HEX va FAM. 
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Thuc hidn qud trinh chay PCR thee chu trinh sau: 

Phan Crng PCR vgi t ing th i tich phan img 25 ul, trcng do PCR master mix 10 ul; 
primer SRY (F, R probe):(0,25:0,25;0,5) ul vd primer GAPDH (F, R probe);(0,25:0,25:0,5 ul); 
nugc; 8 ul. 

95''C 

95°C 

60°C 

lOphiJt 

1 phat 

1 phdt 

1 chu ky 

55 chu k j 

* Xir ly so ll$u: bdng phan mim chuyen dung ciia may chay realtime-PCR RotoGen -
Quiagen da tich hgp s in vd cao thudt todn thing ke trdn phin mim phdn tich s i lidu 
Excel Microsoft Office. 

KET QuA NGHlfiN CLfU VA BAN LUAN 

1. Kit qua sau khi ch^y du'dng chudn cua gen SRY va gen GAPDH trong miu 
chuin pha loang 6'cac ndng do 10', 10^ 10^ 

EBCa^ 

Hinh 1: Hinh anh phdn tich duong chuan cua gen GAPDH. 
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Tin hidu cua gen GAPDH Idn dep, duong chuin tot co he s i R = 0,99997; R = 

0,99993, he s i tuong quan r i t chat. Tinh dugc s i ban copy cOa cdc miu nghidn cilu 

cua gen GAPDH theo cing thirc: 

conc= iCl-aZOO'CT * 10.38G) 
CT = -5.002"log(conc) + 51.952 

Gen SRY vgi tin higu huynh quang mdu xanh du i i ddy cung cho tin hieu t i t va 

duing chuin ldn dep v i i hd s i tugng quan chdt R = 0,99988 vd R̂  = 0,99975. 

LiM 

Hinh 2: Hinh anh phdn tich du ing chuin cua gen SRY. 

Tinh s i ban copy cua gen SRY theo cing thirc sau: 

conc= 10'-(-0.217"CT + 10.647) 
CT = -4.610-Iog(conc) + 49.086 
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2. Kit qua ch^y djnh lu'p'ng 40 miu huyit tu'gng ph^ nip mang thai ti> tuin tht> 
8 din tuin 12 ciJa thai ky. 

Ap dgng quy trinh tren d i djnh lugng kiim tra ning dp ADN thai nhi trgng huyit 
tugng ngui i me tren 40 mdu bang cdp mii vd probe tren gen SRY, ciing vol 2 mdu 
doi chirng dm, thu dugc cdc ki t qua sau; 

Sang 1: Ning d i ADN cua thai nhi trong huyit tugng ngui i me. 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

MA B£NH 
NHAN 

623 

622 

621 

301 

296 

308 

269 

317 

322 

277 

303 

323 

555 

545 

551 

540 

542 

570 

327 

582 

567 

538 

537 

583 

575 

316 

331 

298 

TUOI 
THAI 

8.3 

8,4 

e 

9 

8,2 

8,4 

8,3 

8 

e 
8,2 

6 

8,3 

12 

8,2 

8 

10 

7,5 

8 

9 

9 

10 

8 

8 

8 

8 

6 

11,2 

8 

S 6 B A N COPY 
GEN SRY 

2,60E + 02 

3,50E + 02 

1,59E + 02 

1,01E + 03 

3,51E + 00 

1,48E + 00 

, 2,97E + 03 

1,96E + 03 

7,24E + 01 

2,31E + 02 

1,66E + 01 

2,31E + 02 

1,09E + 02 

6,77E + 01 

6.86E + 02 

5,27E + 02 

1.23E + 02 

1,28E + 02 

7,81E + 01 

1,64E + 02 

1,95E + 02 

7,24E + 01 

2 ,31E' t02 

1,66E + 01 

4,15E + 01 

1,35E + 02 

2,57E + 02 

1,36E + 02 

CT_SRY 

36,96 

38,62 

35,54 

29,62 

35,21 

34,33 

32,51 

33,6 

40,89 

36,85 

42,34 

35,67 

38,72 

39,66 

35,02 

35,55 

36,56 

38,38 

39,38 

37,89 

39,82 

34,99 

39,52 

36,56 

41,1 

38,28 

36,99 

38,27 

s6 BAN COPY 
GEN GAPDH 

2,13E + 04 

2,89E + 04 

2,10E + 04 

7,99E + 05 

S.OSE + 02 

6,92E + 02 

1,89E + 05 

4,33E + 04 

7,56E + 02 

3,47E + 03 

1,38E + 03 

2,79E + 03 

7,43E + 02 

1,21E + 03 

3 , n E + 04 

4,02E + 03 

1,20E + 04 

1,51E + 04 

2,41E + 03 

5,19E + 03 

2,21E + 03 

3,19E + 03 

2,57E + 04 

2,41E + 03 

2,28E + 04 

1,61E + 04 

2,34E + 03 

9,21E + 04 

Ct_GAPDH 

24,55 

25,65 

23,48 

27,47 

26,95 

27,75 

26,48 

24,47 

29,95 

25,67 

29,98 

30,99 

31,02 

34,68 

23,49 

27,62 

25,42 

24,94 

33,29 

31,74 

28,83 

32,72 

23,87 

28,65 

24,12 

34,1 

28,71 

21,3 

T9 Le GEN 
SRY/GAPDH (%) 

1,2207 

1,2115 

0,7571 

0.1264 

0,6909 

0,2139 

1,5714 

4,5266 

9,5767 

6,6571 

1,2029 

8,2766 

14,6703 

5,5950 

2,2058 

13,1095 

1,0250 

0,8477 

3,2407 

3,1599 

8,8235 

2,2696 

0,8968 

0,6888 

0.1820 

0,8385 

10,9829 

0,1477 
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29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

297 

314 

Am ngi 
chu-ng 1 

Amn$i 
chOrg 2 

270 

271 

275 

276 

280 

295 

300 

309 

310 

311 

8 

11 

8,4 

11 

8 

8 

8,2 

8 

8,3 

9 

11,2 

12 

2.87E + 02 

4,02E + 01 

38,21 

40,71 

1,08E + 04 

4 .63E+02 

1,33E + 04 

1,40E + 04 

8,13E + 04 

3,42E + 04 

2,74E + 04 

5,28E + 04 

1,88E + 03 

5,21E + 04 

7,93E + 04 

1,38E + 04 

1,90E + 04 

1,40E + 04 

30.27 

31.97 

29,08 

27,75 

31,97 

34,1 

24,47 

24,74 

29,95 

30,99 

33,29 

28,71 

28,79 

27,75 

2,6574 

8,6825 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

T i t ca 40 mdu nghien ciru gen GAPDH diu xuit hign cdo tin higu v i i s i ban copy 
ciia gen GAPDH ndy/1 ml tir 4,63E + 02 d in 7,99E + 05/1 ml huyit tugng. Gen SRY 
xuat hidn tin hidu a cdc miu duong tinh vd s i ban copy cua gen SRY dao ding tir 
1,48 - 2,97E + 03/1 mi huyit tugng. Cdc miu khing xuit hign tin higu cua gen SRY 11 
thai mang nhiem sic the gi i i tinh XX, ning d i ADN gen GAPDH huyit tugng cua 
nhCmg mdu ndy dao dgng tir 1,88E + 03 d in 8,13E + 04 ban copy/1 ml huyet tugng. 
Di i v i i 2 miu ni i chirng dm, tin hieu gen SRY khing xuit hidn va tin higu gen GAPDH 
cua miu ngi chirng am 11d 1,33E -i- 04, ni i chirng dm 2 id 1,40E + 04 ban copy/mi. 

KET LUAN 

Da phat hien va dinh lugng dugc ning 
d i ADN tu dg cua thai nhi luu hdnh trcng 
huyit tugng ngugi mg bang phugng phap 
realtime - PCR. Nghien ciru ndy mg ra 
hugng chan dgan di tat trugc sinh vd cdc 
benh di truyen trugc sinh bang bign phdp 
khong can thigp. 
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