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PHAT HIEN VA DINH LUQGNG ADN PHOI THAI TU DO TRONG
HUYET TUONG NGUGI ME BANG PHUONG PHAP REALTIME - PCR

Trigu Tién Sang*; Tran Van Khoa*; Dinh Poan Long**

TOM TAT

Viéc phat hién ra sy tdn tai cia ADN phoi thai ty do va t& bao phéi thai tw do trong huyét
twong ngudi me da mé ra mot huéng chdn doan trudc sinh méi bing bign phap khong can thigp.
D8 dinh Ivgng dugc ADN phéi thai ty do trong huyét trong nguei me, ching téi s dyng phuong
phép Realtime - PCR dia trén ki thuat TagManPCR Realtime c6 str dung d4u dé huynh quang. K§ |
thuét nay cho phép quan sét dwoc cac tin hidu huynh quang cia gen dich va biét dugc sb ban copy
cla ching & tirng chu ky nhan gen. Déi twong nghién ciru: 40 thai phy dang mang thai tr tuln thir
7 @én tudn thir 12 cta thai ky. Két qua: gen GAPDH xuét hién tin hiéu & ca 40 m&u véi sé ban copy
dao d6ng tir 4,63E + 02 dén 7,99E + 05/1 ml huyét trong. Gen SRY xuét hién tin hiéu huynh quang
& cac mau thai nam tr 1,48E + 00 6én 2,97E + 03. Hai mAu ndi chirng am gen SRY khéng xult
hién tin hiéu va gen GAPDH xuét hién tin hiéu véi sé ban copy mau ndi chirng am sb 1 (4 1,33E +
04 va s6 ban copy clia m3u ndi ching am 2 13 1,44E + 04.

“ Tlr khoa: ADN phoi thai tu do; Huyét tvong me, Binh Iwgng.

DETECTION AND QUANTITATION OF FETAL CELL DNA IN

MATERNAL PERIPHERAL BLOOD BY REALTIME - PCR

SUMMARY

Introduction: the discovery of the existence of fetal cells in maternal peripheral blood has opened
up a new direction for early diagnosis of congenital anomalies by means of non-Interference. To
quantify fetal DNA circulating in maternal blood we used Realtime - PCR method based on TagMan
PCR technique using fluorescent probes. This technique allows to observe the fluorescence signal
of the target gene DNA for us to knows the number of copies of each target gene at each time point
of the PCR process. Objects, chemicals DNA research methods: we shall select 40 pregnant
women in the 7 waek to the 12" week of pregnancy. Along with two negative control sample of 2
DNA pregnant women not yet having sex once § 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 7.99F +
05 in 1 mi of plasma. SRY gene appearance signals in the positive samples ADN the number of
copies of the SRY gene ranged from 1.48 to 2.97E + 03 in 1 ml of plasma. The form does 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 internal negative
control sample 2 signal SRY gene does not appear DNA GAPDH gene signal of internal negative
conlrol sample 1 is 1.33E + 04 DNA internal negative control 2 is 1.40E + 04 copies/mi.

* Koy words: Fetal DNA, Reallime - PCR; Non-interference.
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DAT VAN DE

Nhi¢u phwong phap chan doan trwéc
sinh da dugc ap dung trong lam sang
nhw: siéu am thai, test sang loc bd ba
(triple test), 1& nhirng bign phap khong
can thiép, nhung cho két qua muén va 6o
dic hiéu thép. Ngoai ra, con ¢o cac phuong
phép cho két qua sém nhu: choc hit nuéc
&1, sinh thiét gai rau. Nhwng day la nhitng
phuong phap co can thiép, ty Ié bién
chivng cao cho c3 thai nhi va san phy.

Vigc phat hién ra sy tén tai cla té bao
phdi thai trong mau ngoai vi ctia me da
md ra mét huéng di méi cho chn doan
sém cac dj tat bdm sinh béng phuong
phap khong can thiép.

Dé dinh lweng dwoe ADN phéi thai lvu
hanh trong mau me, ching téi dung phuong
phép realtime - PCR diwa trén ky thuat
PCR TagMan s(r dung d4u do huynh quang.
Ky thuat ndy cho phép quan sat cac tin
hiéu huynh quang cla gen dich va cho ta
biét sé ban copy cla ting gen dich &
tirng thoi diém chia qué trinh PCR. Do vy,
ching téi thyc hién nghién clu nay voi
muyc tiéu: Phat hién va dinh luong ADN
phoi thai tw do trong huyét tuong ngudi
me bang phuong phép realtime - PCR.

D3I TUONG, HOA CHAT VA
PHUONG PHAP NGHIEN CUU

1. Déi trrng nghién clru.

40 phy n mang thai tir tun thte 7 dén
tudn thir 12 cda thai ky. Tat ca dwoc Iy
5 ml mau toan phan va ly tam 5.000
vong/phut trong 5 phut rdi 1Ay huyét
tvong. Cung véi 2 mau dbi chivng am la
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2 niv gi¢) chua mang thai va chua quan
hé tinh dyc I1an nao, 14y 5 mi mau va tién
hanh tach huyét tuong, tach ADN tu do
trong huyét twong nhu cac mau nghién
clru khac. Nghién ciru duec thire hién
tai Trung tam Nghién ciru Y Duoc hoc
Quan sy, Hoc vién Quan y.

2. Hoa chét nghién clru.

- Hoa chét tach chiét ADN: ethanol 70%,
ethanol 100%, proteinase K, nuéc cét, bd kit
Quiagen.

. Héa chat cho PCR: PCR Reaction
Mix, DNA Polymerase, Reverse primer,
Forward primer, probe, nuéc cht khir ion
va vé tring.

- Thiét bj: may I4c dn nhiét (Eppendorf,
Durc), may ly tam cao téc (Hettich, Burc),
budng thao tac PCR (My), may Realtime -
PCR (RotoGen, Quiagene), may PCR ABI
9700 (Applied Biosystem), ti hét hoé chét
(Han Quéc), may do ndng dd ADN (Nano
Drop, M§).

3. Phwong phap nghién ciru.

Huyét twong sau khi ly tam, 14y 200 ml
tach chiét bing bé kit chia Quiagen. ADN
sau khi tach chiét duoc hoa tan trong 50 ul
H,0O deion.

ADN nay sau dé duoc khuéch dai béng
k¥ thuat realtime - PCR véi cac dau do:

‘smr_r 5. TGGOGATTAAGTCARATTCGE I

‘S‘{V_ﬁ SCCOCCTAGTACCCTGACAATGTATT &

‘thn SRY | §{FAM)_TCTGOCTCOCTGACT-GCTCTACTGCT_(TAMRANY

‘Wf S-CCCCACACACATGCACTTACCY

‘GAPDH} §LCCTAGTCCCAGGGCTTTGATT-T

‘nmm SHEX_ AAAGAGCTAGGAGGACAGBCAACTIGEC, (B-O1

Danh déu dau dé bing 2 mau huynt
quang HEX va FAM.
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Thire hién qua trinh chay PCR theo chu trinh sau:

Phan &rng PCR véi tdng thé tich phan &ng 25 ul, trong do6 PCR master mix 10 ul;
primer SRY (F, R probe):(0,25:0,25:0,5) ul va primer GAPDH (F, R probe):(0,25:0,25:0,5 ul);
nwéc: 8 ul.

95°C 10 phit 1 chu ky
95°C 1 phat

55 chu ky
60°C 1 phat

* Xu ly sb ligu: bang phan mém chuyén dyng clia may chay realtime-PCR RotoGen -
Quiagen da tich hop sén va cac thuét toan théng ké trén phan mé&m phan tich sé liéu
Excel Microsoft Office.

KET QUA NGHIEN CUU VA BAN LUAN

1. K&t qua sau khi chay dwong chuén cta gen SRY va gen GAPDH trong miu
chudn pha lodng & cac néng dd 10%, 10°, 102

.. ey AYciom Preat]

Gt bkt | O i e et " yrae (o Cobmbeams S

Hinh 1: Hinh anh phan tich dwdng chuan cia gen GAPDH.
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Tin hiéu clia gen GAPDH lén dep, duong chudn tot c6 hé sé R = 0,99997; R?=
0,99993, hé sé twong quan rét cht. Tinh dugec sb ban copy cua cac mAu nghién ciru
ctia gen GAPDH theo cong thirc:

cone=107(-0.200*CT +10.386)
CT = -5.002*og(conc) + 51.952

Gen SRY vdi tin hidu huynh quang mau xanh duéi day cing cho tin higu 16t va
dwang chun 1én dep voi hé s6 tuong quan cht R = 0,99988 va R?=0,99975.

d W # A WY =

5 z
A R e e T

Hinh 2: Hinh anh phan tich dudng chudn cba gen SRY.
Tinh sé ban copy cta gen SRY theo cdng thirc sau:

conc=10"(-0.217"CT + 10.647)
CT =-4.610"og(conc) + 49.086
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2, Két‘qué chay dinh lwgng 40 mau huyét twong phy nir mang thai tiv tun thir
8 dén tudn 12 cha thai ky.
Ap dung quy trinh trén @& dinh lugng kiém tra ndng dd ADN thai nhi trong huyét
trong ngudi me trén 40 mau bing cip mdi va probe trén gen SRY, cung voi 2 miu
dbi chirng &m, thu g cac két qua sau:

Béng 1: Néng d5 ADN cua thai nhi trong huyét twong ngudi me.

st Mﬁ:fr? " Eﬁ: SOGE:E‘;«NS%?(PY CT_SRY SSEZA(;‘A(;’%T-GY Ct_GAPDH SRUGI-»‘«EP?)E’:%)
1 62 83 | 2606402 | 3695 | 213E+04 2455 12207
2 622 84 IS0E+02 | 3862 | 289E+04 2665 12115
3 621 8 1S9E+02 | 3554 | 2.0E +04 23.48 0.7571
4 301 9 1O1E+03 | 2062 | 7.99€+05 27,47 0.1264
5 296 82 | 381E+00 | 3521 | 508E+o02 26,95 0,6909
3 308 8.4 TABE+00 | 3433 | 6926402 27,75 0.2139
7 269 83 | 207E+03 | 3251 | 189E+05 26.48 15714
8 37 8 196E+03 | 336 | 433E+04 24,47 45266
9 322 8 724E401 | 4089 | 7.56E+02 29,95 9,5767
10 277 8,2 231E+02 | 3685 | 347E+03 25,67 66571
It 303 8 166E+01 | 4234 | 138E+03 20,98 12020
12 323 83 | 231E+02 | 3567 | 279E+03 30,99 82766
13 555 12 109E+02 | 3872 | 743E+02 31,02 146703
14 545 82 | 677E+01 | 3066 | 1.21E+03 34,68 55950
15 551 8 686E+02 | 3502 | 311E+08 23,49 2,2058
16 540 10 527E + 02 35,55 4,02E + 03 27,62 13,1095
17 542 75 120E+02 | 3656 | 1.20E+04 25,42 10250
18 570 8 128E+02 | 3838 | 151E+04 2494 0.8477
19 327 9 781E+01 | 3938 | 241E+03 33,20 3.2407
20 562 9 164E+02 | 3789 | S19E+03 3174 3,1599
21 567 10 195E+02 | 3982 | 221E+403 28,83 8,6235
2 538 8 724E 01 | 3499 | 3.99E+03 32,72 2,269
23 537 8 231E+02 | 3952 | 257E+04 23,87 0,8988
2 583 8 166E+01 | 3656 | 241E+03 28,65 06688
% 575 8 SISE+01 | 411 | 228E+c4 212 01820
2 316 8 TASE+02 | 3828 | 161E+04 341 0,6385
7 331 112 | 257€+02 | 3699 | 234E+03 28,71 10,9829
28 208 8 136E+02 | 3827 | 921E+04 213 01477
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29 207 8 287€+02 | 3821 | 1,08E+0a 30.27 2657 |
30 314 11 4,02E + 01 40,7 4,63E + 02 31,97 8,8825
3 c‘.,‘"!‘un"g": 1,33E + 04 20,08 0,00
2 c‘:\'ﬂ"ﬂ";; 1,40E + 04 2175 0.00
33 270 84 813E + 04 3197 0,00
3 n 1 3,42€ + 04 341 0,00
35 275 8 2,74E+04 24,47 0,00
3 276 8 5,26E + 04 24.74 0,00
37 280 82 1,68E + 03 20,95 0,00
38 295 8 5.21E+04 30,99 0,00
39 300 83 7,93E + 04 33,29 0,00
40 308 9 1,38E + 04 28,71 0,00
41 310 112 1,90E + 04 28,79 0,00
42 3n 12 1,40 + 04 27,75 0,00

T4t ca 40 mau nghién ciru gen GAPDH déu xuéit hién cac tin hiéu véi sé ban copy
ctia gen GAPDH nay/1 mi tir 4,63E + 02 @én 7,99E + 05/1 ml huyét twong. Gen SRY
xuét hién tin hiéu & cac m&u duong tinh va s8 ban copy clia gen SRY dao dong tir
1,48 - 2,97E + 03/1 ml huyét tvong. Cac mAu khong xuét hién tin hiéu ciia gen SRY 13
thai mang nhiém séc thé giéi tinh XX, ndng @6 ADN gen GAPDH huyét twong cla
nhitng mau nay dao dgng tir 1,88E + 03 dén 8,13E + 04 ban copy/1 ml huyét twong.
Déi v&i 2 mAu ndi chirng am, tin hiéu gen SRY khéng xuét hién va tin hiéu gen GAPDH
ctia mu ndi chieng am 1 la 1,33E + 04, néi ching &m 2 1a 1,40E + 04 ban copy/ml.

KET LUAN

D3 phat hién va dinh lwgng duoc ndng
do ADN tu do ciia thai nhi lvu hanh trong
huyét twong ngui me bang phuong phap
realtime - PCR. Nghién ctu ndy mé ra
hwéng chan doan di tat trurdc sinh va cac
bénh di truyén truée sinh bang bién phap
khong can thiép.
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