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C TIEU

1. Xay dwng dwoc quy trinh chan doan gen
triwdc chuyen phoi  (Pre-Implantation
Genetic Diagnosis) trén phol thu tinh
trong ong nghiém.

2. Ung dung quy trinh chan doan gen trwérc
chuyén phoi trong sang loc mét s6 bénh ly
di truyén pho bién & Viét Nam trén ph0| thu
tinh trong ong nghiém.



TONG QUAN

PGD & PGS
PGD (pre - PGS (pre-
Implantation genetic implantation genetic
diagnosis): screening):

Chan doan céac bat
thwong da biet ve
gen/ NST cua phoi

Sang loc bat thwong
NST c6 thé xay ra
d6i voi  bat  ky
triro'ong hop nao



TAN MAU DI TRUYEN- THALASSEMIA

Thalassemia (tan méau di truyén) la mot trong
nhirng bénh di truyén don gen phd bién nhat trén thé
gi¢i. O Viét Nam, wdc tinh cé khodng 5 triéu ngudi
mang gen va bi bénh. Hang nam cé khoang 2.000 tré
sinh ra mac bénh thalassemia.

Tuy theo thiéu hut tdng hop chudi alpha, beta hay
thiéu hut ca chudi beta va delta ma goi 1a alpha-
thalassemia, beta-thalassemia, delta-beta-thalassemia



BENH a-THALASSEMIA

o thalassemia thé mat 1 trong 4 gen khong c6 biéu hién

an lam sang va huyét
hoc.

o thalassemia thé mat 2 trong 4 gen biéu hién lam sang

nhe va huyét hoc nhe
hoac rat nhe.

Bénh HbH méat 3 trong 4 gen biéu hién lam sang
va huyét hoc nhw
mot thalassemia
trung gian.

Bénh Hb Bart's mét cd 4 gen alpha  biéu hién rat nang,

thwodng gay chét
ngay t thoi ky phoi
thai nhi hoac ngay
sau sinh.



BENH B-THALASSEMIA

o -

B-thalassemia thé &n Mang 1 dét bién p*  Khéng c6 biéu hién
lam sang rd rang,
khong phai truyén
Mau.

B-thalassemia  thé hai ddt bién B* nhe Thiéu mau méc do
nhe hay thé di hop t&r hay c6 sw phdi hop vira, bién dbi hong

VO alpha- cau nhw thé nang,

thalassemia nhiém sat mudn
B-thalassemia  thé Thiéu mau ngay
nang cang nang, lach to,

bién dang xwong



BENH LOAN DUONG CO TUY
(SMA- SPINAL MUSCULAR ATROPHY)

«Tan s6: 1/ 6.000 dén 1/10.000 tré

LA bénh di truyén Ian autosome phd bién
hang th hai (sau chirng xo nang).
«Tan sob ngwo’l mang dot bién gen SMN1

(SMNt) & cac nwdc phwong tay 2% dén
3% dan so.



Tré bi bénh Ioan,du’(")’ng
co tay type | (mat 2 copy

gen)

Normal Sq
chromosome

SMA Typel :

SMA Type2 _

Tré bi bénh loan dudng
co tuy type Il (mat 1 copy

ardeM B&nh nhan bi bénh loan dudng co

- tay type 11l (mat 1 copy gen, lap vi
= tri khac).

SMVIA Type3 | E—— R — R S—




CO SO DI TRUYEN
LOAN DUONG CO TUY
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CO SO DI TRUYEN LOAN DUONG CO TUY

Nam 1995, Judith Melki da mé phong gen SMN: Gen SMN
bao gbm 9 exon méa hoa cho phan ter protein SMN dai 294 acid amin.
Gen SMN c6 hai ban sao gidng nhau la gen SMNt (SMN1) va gen

S AN~ /OCNANINN

SMNc SMNt

s2as0Essi) BEERTERRE

Centromere Telomere

Cau tric gen SMN,

T T T

Exon7 Exon8

C A A G SMNC
A T G G A SMNt
Sw khac biét giira gen SMNt véi SMNc



TINH HINH PGD CHO BENH
THALASSEMIA

« Zexu Jiao va cac cs. (Trung Quoc) 2003: Nested PCR
(single cell) + lai trén mang. Két qua 28 té bao phdi,
chan doan dwoc 24 té bao phéi, ti 18 nhan gen 86,8%,
chuyén 3 phoi.

- Wen Wang va cac cs. (Singapore) 2009: thanh cong
dau tién tai Slngapore Nested PCR (smgle cell)+
minisequencing. K&t qua 9 phéi, 1 cé thai 1am sang.

* Yan-Wen Xu, 2009 (TQ): Nested PCR + gap PCR cho
dot bién SEA, dién di tw ddong. Két qua: 472 ph0| ty 1é
thanh céng 82,6. Ty 1é ADO 16,4%. 25 ca co thai lam
sang, dat 24,0%.



TINH HINH PGD CHO BENH
LOAN DUONG CO’ TUY

* Dreesen va cac cs. (Ha lan), 1998. Quy trinh: nested
PCR (smgle cell)+ x ly RE. Dral dé phan biet exon 7
ciia SMNt v&i SMNc. Két qua 25 phéi, hiéu suat 100%

- Daniels va cac cs (Két hop gitra My, Anh va Canada),
2001; Ce’line Moutou va cac cs., (Phap), 2003 :
nested PCR (single cell ) + xt ly RE. Hinfl. Két qua 34
phoi, hiéu suat 91%

 Fiorentino F. va cac cs., 2003: nested PCR (single

cell)+ minisequencing. Ket quad 14 phodi, hiéu suat
92,90%.



POI TUQNG VA PHUONG PHAP NGHIEN CU’U

1. XAY DUNG QUY TRINH SANG LOC VA PHAN TiCH DI TRUYEN TRUOC
CHUYEN PHOI

- 43 mau mau tir 16 gia dinh thalassemia, 30 mau sinh thiét phoi
(binh thwdng) bang TripAssay va minisequencing

- 17 gla dinh teo co tuy trén cac gia dinh tham gla nghién ctru va
30 mau sinh thiét phéi dw bang PCR-RFLP va Minisequencing.



POI TWUONG VA PHUONG PHAP NGHIEN C(PU

2. AP DUNG SANG LOC VA PHAN TiCH DI TRUYEN TRUOC
CHUYEN PHOI

- Poi twong:

- 62 cap vo chdng c6 con bj thalassemia (30 tai BV nhi TW va 32 tai
HVQY),13 lam PGD

-17 c&p vo chong da co con bj bénh teo co tay (BV nhi TW), 3 lam PGD.
- Mau: 5ml chéng déng EDTA, mau phdi sau sinh thiét

*Phwong phap:

- Nhan toan b6 gen (WGA): 1 trong 2 loai: Omniplex (Sigma)

- Sang loc, phat hién ddt bién gen bénh thal: TripAssay Vienna Lab, Ao,
Mlnlsequencmg (SnaPshot, AB, MY).

- Sang loc, phéat hién dot bién gen bénh SMA: RFLP-PCR ( Dral va Pel,
Thermo), Minisequencing.

- B6ng lanh phoi (Kuwayama, Nhat, 2005).



KET QUA VA BAN LUAN
1. Két qua xay dwng quy trinh sang loc dot bién trwéc chuyén
phoi
1.1. Xay dwng quy trinh sang loc dét bién gay bénh
Thalassemia trén cac gia dinh tham gia nghién ctru va
trén phoi dw
- Quy trinh sang loc bang bd kit TripAssay

- Quy trinh sang loc dét bién Beta thalassemia bang ky thuét
Minisequencing

- Quy trinh sang loc alpha Thalassemia bang ky thuat Gap-
PCR



Két qua sang loc dot bién Thalassemia cla cac gia dinh tham gia nghién ctru

STT M4 bénh Kiéu dot bién xac dinh STT M4 bénh Kiéu dot bién xac dinh
trén 1 té bao trén 1 té bao
1 THBO7 Cd26 23 THM35 Cd26
2 THMO7 Cd26 24 THC35 Cd26/ Cd71/72
3 THCO7 Cd26/Cd26 25 THB48 Cd41/42
4 THB09 IVS1-1 26 THMA48 IVS1-1
5 THMO09 Cd17 27 THC48 Cd41/42/IVS1-1
6 THC09 Cd17/1VS1-1 28 THB49 Cd17
7 THB16 Cd17 29 THMA49 Cd17
8 THM16 Cd26 30 THC49 Cd17/Cd17
9 THC16 Cd17/Cd26 31 THB38 3.7
10 THB20 IVS1-1 32 THM38 SEA
11 THM20 Cd17 33 THC38 3.7/SEA
12 THC20 IVS1-1/ Cd17 34 THB56 SEA
13 THB24 Cd17 35 THM56 SEA
14 THM24 Cd17 36 THB59 SEA
15 THC24 Cd17/Cd17 37 THM59 SEA
16 THC26 Cd17 38 THB60 SEA
17 THB26 IVS2-654 39 THM60 SEA
18 THM26 Cd17/ IVS2-654 40 THB61 SEA
19 THB29 Cd41/42 41 THM61 SEA
20 THM29 Cd26 42 THB62 SEA
21 THC29 Cd26/ Cd41/42 43 THM62 SEA
22 THB35 Cd71/72




Két qua cua trwéng hop o o
mang dot bién Cd26 di hop Keét qua cua tru’b’nq hop mang dét bién
Cd26 déng hop




Két qua cuia trwdng hgp mang dét bien Cd17 va IVS1.1
lan lwot tie trai sang la THM20, THC20, THB20




Két qua gt’la trwng hop mang dét bién Cd17 va
Cd26 lan lwett tie trai sang la THB16, THC16,
THM16




Két qua cua trwong hgp mang dét bién Alpha
thalassemia lan lwot tive trai sang la THB60, THM60
(SEA)




Xay dwng quy trinh sang loc dét bién beta Thalassemia bang ky thuat
M|n|sEg|dud%rncmg WGA
100bp PI P2 P3 P4 P5

1500bp B

Két qua dién di bang gel agarose 2% san
pham nhan toan bd gen (WGA4,
GenomePlex, Sigma) tir t& bao phéi: P1:
Phoi 1; P2: Phoi 2; P3: Phaoi 3; P4: Phai 4,
P5: Phoéi 5

100bp

Hinh anh dién di trén gel agarose
san pham khuéech dai gen -
globin



3.1.3. Xay dwng quy trinh sang loc dét bién gay bénh thalassemia
3.1.3.2. Xay dwng quy trinh sang loc dot bién beta Thalassemia bang ky thuat

Minisequencing

0 A e e e e

Hinh &nh dién di tw déng sé&n pham
minisequencing IVS 2-645 mau P1-

P30. Cac mau chi xuat hién 1 peak

mau den la nucleotide C (binh

thwong)

azs

Hinh &nh dién di tw dong san pham

minisequencing Cd28 mau
P1-P30. CAc mau chi xuat hién 1

peak mau dé la nucleotide T (binh

thwong)



3.1.3. Xay dwng quy trinh sang loc dot bién gay bénh thalassemia
3.1.3.2. Xay dwng quy trinh sang loc dot bién beta Thalassemia bang ky thuat
Minisequencing

Nene ]

Hinh &nh dién di tw dong san pham Hinh anh dien di tw dong san pham

e . = 1N H NP28 = Pl-
minisequencing Cd71/72 mau P1-P30. minisequencing S mau

x s X a . P30.
C&ac mau chi xuat hién 1 peak mau

Céac mau chi xuat hién 1 peak mau

xanh da tr&i la nucleotide G (binh

do la nucleotide I (binh thudng)
thwong)



Két qua phat hién dot bién gay bénh Beta thalassemia trén cac
mau phoi dw bang ky thuat Minisequencing

STT [Ma phdi| Kiéu dot bién xac | STT Ma phoi | Kiéu dot bién xac
dinh trén 1 té bao dinh trén 1 té bao
phoi phoi

1 P1 Binh thwdng 16 P16 Binh thwdng
2 P2 Binh thuwong 17 P17 Binh thuwong
3 P3 Binh thuwong 18 P18 Binh thuwong
4 P4 Binh thuwong 19 P19 Binh thuwong
5 P5 Binh thuwong 20 P20 Binh thuwong
6 P6 Binh thuwong 21 P21 Binh thuwong
7 P7 Binh thuwdng 22 P22 Binh thuwdng
8 P8 Binh thwdng 23 P23 Binh thwdng
9 P9 Binh thuwong 24 P24 Binh thuwdng
10 P10 Binh thuwong 25 P25 Binh thuwdng
11 P11 Binh thuwong 26 P26 Binh thuwong
12 P12 Binh thuwong 27 P27 Binh thuwong
13 P13 Binh thuwong 28 P28 Binh thuwong
14 P14 Binh thuwdng 29 P29 Binh thuwdng
15 P15 Binh thuwdng 30 P30 Binh thuwdong




1.2. Xay dwng quy trinh sang loc dét bién gen gay bénh
Teo co’ tuy trén cac gia dinh tham gia nghién ctru va cac
phoi duw
Xay dwng quy trinh sang loc dét bién gen gay bénh Teo co tiy
trén cac gia dinh tham gia nghién ctru

Bwdc 1: Tach ADN tir mau mau toan phan

Bwdc 2: Nhan exon 7- SMN tir mau toan phan

Bwée 3: PCR —RFLP va Minisequencing

Xay dwng quy trinh sang loc dot bién gen gay bénh Teo co tuy trén cac
phoéi dw

Bwéce 1: WGA

Bwédc 2: Nhan exon 7- SMN

Bwée 3: PCR-RFLP va Minisequencing



sang loc bang ky thuat RFLP-PCR tur té bao phoi
» U san pham PCR vé&i enzym giéi han

- P& phan biét san pham nhan exon 7- SMNt v@i exon 7- SMNc,

ching t6i ding enzym cat gié¢i han Hinf | cia hadng Thermo
scientific.

« San pham PCR dwoc u v&i enzym gi¢i han Hinf | trong thoi gian
ttr 2-3 ai®v. Hinf | cat cd exon 7 SMNt va SMNc

Hinf1 Hinf1
. 102 160byp
Fxon 7 SMNt . ?Ehpl 1600 —hpl

Vi tri cat exon 7 SMNt va SMNc cta enzym Hinf I.
Ngwdi bi SMA
c¢o0 mat dong hop Ngwoidihogp  Nguwoi dong hop
exon 7 SMINt
160 bp =——p — —
102 bp m—p E— — —
TEDD ey I I



3.1.3. Xay dwng quy trinh sang loc dét bién gen gay bénh loan dwéng co

tuy

3.1.3.1. Sang loc bang ky thuat RFLP-PCR ter té bao phoi

Exon 7 gen SMNIN
Ladder N

N1 O

sobp ‘Cl1 Bl

<« 160bp

< 102bp

Két qua nhan exon 7- gen SMN méu toan
phan gia dinh bénh nhan C1.
B1: B6 bénh nhan 1; M1: Me bénh nhan
1; C1l: Bénh nhan 1

Fxon 7 SMIN
Ladder
P11 P2 P3 100bp

Prg - PSS

102bp —— o=
78bp —>

Két qua dién di trén gel 3% clia exon 7-
SMN nhan tlr sdn phdm nhan toan bo gen
tr té bao phéi dw binh thudng.

P1: Phoi mét; P2: Phéi hai; P3: Phdi ba;
P4:Phoi bon; P5: Phoi 5



Xay dwng quy trinh sang loc dét bién gen gay bénh Teo co tay
trén cac phoéi dw bang ky thuat Minisequencing

Danh sach cac gia dinh da dwoc sang loc gen SMN
(-) mat déng hop exon 7 (+) co exon 7.

Két qua nhan a gi Két qua nhan

exon 7 gen SMNt [ exon 7 gen SMNt

SMAL + " : 10 SMALL + "
SMA2 + + - 11 SMA12 + +
SMA3 + + - 12 SMA13 + +
SMA4 + + - 13 SMA14 + +
SMA5 + + - 14 SMA15 + +
n SMAG + + - 15 SMA16 + +
SMA7 + + - 16 SMA17 + +
n SMAS8 + + - 17 SMA18 + +
“ SMA10 + + -



2. U’ng dung quy trinh chan doan bénh Thalassemia
trén cac phoi thu tinh trong ong nghlem
Két qua phét hién dot bién gay bénh Beta thalassemia trén cac phoi thu tinh

trong 6ng nghi@m cuia céc gia dinh tham gia nghién ctru.

THC24 Cd17 Cd17 THB24 cd17 THM24 Cd17 +
P1 24 + S P2 24  Cd17 cd17 P3. 24 Cd17  Cd17
P4_24 Cd17 " P5 24  Cd17 " P6 24  Cd17 +
P1 24 L2 Cd17 + P2 24 L2 Cd17 cd17
2 THC48 Cd41/42 IVS1.1  THB48 cd41/42 +  THM48 IVS1.1 +
P1_48 IVS1.1 + P2 48 IVS1.1 +
P1.L2 48 IVS1.1 + P2.L2_48 + +
3 THC51 Cd41/42 IVS1.1  THB51  Cd41/42 5 THM51  IVS1.1  +
P1 51 + +
4 THC57 Cd17 Cd26 THB57 Cd17 T THM57  Cd26 +
P1 57 Cd26 5 P2 57 Cd17 +
5 THC58 Cd26  Cd17 THB58 Cd26 5 THM58  Cd17 +
P1 58 + +




Hinh anh dién di tw déng san pham

minisequencing mau THB24, THM24. Hinh anh dién di tw déng san

pham minisequencing mau

THC24.
Cd1l7/Cd17



Phoi 1

Phdi 3

5 5 5 5 5 5 5 5 5
— =1 2001 ———— 12000 4———+—+—+—
10000 10000 10000
8000 00 8000
B000 000 B000
4000 40 4000
2000 2000 2000
i ] i
. Pong hop A Péng hop A
DonghopT g Nop _EH op
binh thuom bi bénh
g (cd17/cd17) (cd17/cd17)
Phai 4 Phoi 6
BIJIJIJ&1 x 5:2 ; 5:3 - 2 ; 5:2 ' . . 5:2 4 5:3 !
5000 3000
4000
4000 2000
2000 00 1000
0 i i
Di hop A/T Di hop A/T Di hop A/T
mang gen, mang gen,
(cd17/)) (cd17/ )

Hinh anh dién di minisequencing 6 phéi cua gia dinh
24,



Hinh anh chan doan 6 phéi sinh thiét bang kit TripAssay gia dinh 24
(Cd17)
E1l bt, E2,3 bénh, E4,5,6 di hop




Két qua phat hién dét bien gay bénh Alpha thalassemia trén cac phoi thy
tinh trong 6ng nghiém cua cac gia d‘lnh tham gia nghién ctru

THC23 THB23 SEA THM23
P1 23 4 + P2 23 + SEA P3 23 SEA SEA
P4 23 SEA + P5_23 + 5
THC27 SEA 4.2 THB27 SEA + THM27 4.2 5
P1 27 SEA 4.2 P2 27 SEA 4.2 P3_27 SEA 4.2
2 P1 L2 24 - - P2 L2 27 - -
5 THC38 3.7 SEA THB38 3.7 + THM38 SEA +
Gia dinh 38 khong c6 phai sinh thiét
THC - - THB56 SEA + THM56 SEA +
P1 56 " + P2 56 SEA SEA P3_56 SEA +
4 P4_56 SEA SEA
5 THC - - THB59 SEA Cd26 THM59 SEA 5
P1_59 5 + P2 59 SEA + P3_59 SEA 5
THC - - THB60 SEA + THM60 SEA +
P1_60 5 & P2_60 SEA SEA P3_60 SEA +
THC - - THB62 SEA + THM62 SEA 5
7
P1 62 + + P2_62 SEA +




3 phoi
déu bj bénh

Két qua chay TripAssay cua gia dinh 27 (D6t bién 4.2 va SEA)




Két qua TripAssay cta gia dinh 62 (SEA)




2.2. Ung dung quy trinh chan doén teo co tuy
Ap dung chan doan cho 3 gia dinh bénh nhan tw nguyén
tham gia PGD bénh loan dwéng co tay

Exon 7 gen SMIN
Ladder

- + B18M18C18 P1 P2 P3 Pa 100bo

Két qua dién di trén gel 3% san phdm nhan exon 7 gen SMN
cua gia dinh SMA18 lam PGD.



Ngoai ra, bén canh ky thuat PCR-RFLP, chdng téi tién hanh ky thuat
Minisequencing trong chan doan trwdc chuyén phdi bénh loan dwéng co tdy

dwa trén sw khac biét & vi tri nucleotid 214 trén exon 7 gen SMNt Ia T, con exon
7 gen SMNc la C

-----

Ngwoi khong bi
bénh SMA

Newdi bi bénh
SMA

0

A: Ngudi co ca exon 7 gen SMNt va exon 7 gen SMNc- nguwdi binh
thwong;

B: Nguwoi chi c6 exon 7 gen SMNc- nguwdi bi bénh loan dwdng co tay.



Két qua minisequencing thé hién trén

G
Nguwdikhongbi Ngwai bi bénh
bénh SMA "l SMA

SMNc | SMNe

] 4 A
12000
' 100 G " G
SHALGP1 " SMA1SP) " SMALEPS
- 6000
" SMNe o
) "
30 &9
6000
SMA18P4
4000
SMNc
2000
SMNt

Két qua Minisequencing hoan toan phu hop véi két qua PCR-RFLP



Két qua 3 gia dinh tham gia PGD bénh teo co tay.

Sé phoi | Phoi )
STT |Sonoén | SO phdi | sinh binh Chu;A/-en Két qua
thiéet | thwéng Phol
SMA1 10 8 ) 4 1 Pa sinh
Khong
SMA2 5 3 phat
trién
CrbESER ya caf cs. (Ha lah), 1998 2hoi x 2 13A: dwgc 1 #é. | Pasinh

*Daniels va cac cs , My, Anh, Canada , 2001, 3/5 ca thanh cong, 6 tré.
-Ce’line Moutou va cac cs., Phap, 2003. 4 ca, khong tré nao dwgc sinh ra.
*FiorentinoF. va cac cs, 2003: 3a ca nhung khdng c6 ca nao mang thai.
Girardet A. va cac cs. , 2008: 1 cap, 1 tré sinh ra.




KET LUAN

1. Ba xay dwng dwgc quy trinh chan doan gen trudc
chuyén phoi (Pre-Implantation Genetic Diagnosis)
trén phoi thu tinh trong 6ng nghiém.

- Quy trinh chan doan bénh Teo co tuy trwoc chuyén
phoi trén cac phdi thu tinh trong 6ng nghiém.

- Quy trinh chan doan bénh Thalassemia truéc chuyén
phoi trén cac phdi thu tinh trong 6ng nghiém.



KET LUAN

2. Pa ng dung quy trinh chan doan gen trwoc chuyen
phoi trong sang loc mét s6 bénh Iy di truyén pho bién &
Viét Nam trén phoi thu tinh trong 6ng nghiém.

» Ung dung quy trinh PGD bénh teo co tly cho 17 gia
dinh tham gia nghién ctru, trong d6 co 3 gia dinh da
kich trieng, dwoc 8 phdi, da chuyén 2 phdi, da sinh
dwoc 2 chau binh thwong.

- ng dung dwoc quy trinh PGD bénh Thalassemia cho
80 gia dinh, trong do co 25 gia dinh tham gla thu tinh
ong nghiém va dwoc 60 phoi. Chuyen phoi co 6 trvdng
hop da sinh con khoe manh va nhleu trwong hop dang
mang thai, mdt s6 chuan bi chuyén phoi.



KIEN NGHI

* Ap dung quy trinh ky thuat vao chan doan truwdc
chuyén phoi cho cac cap gia dinh c6 con bi bénh
thalassemia, loan dwdng co tuy co nguyén vong
sinh thém con bang chan doan tién lam to.

*Phdi hop PGD véi PGS dé tang hiéu qua IVF-ICSI.
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