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CHAN POAN DI TRUYEN TRU'O'C LAM TO BENH ALPHA THALASSEMIA
BANG PHU'ONG PHAP PHAN TiCH LIEN KET GEN

Nguyén Lé Thuy!, Nguyén Huy Hoang®, Nguyén Thi Thu?,

TOM TAT

Muc tiéu: Xac dinh dot bién —SEA trén gen
HBA gay bénh Alpha thalassemia ctia phoi trudc
lam t6 & hai gia dinh b6 me mang di hop tir —
SEA trén gen HBA bing phuong phap phan tich
lien két gen. Pdi twong nghién ciu: Mau mau
ngoai vi va mau phdi nang cua hai gia dinh c6 b
me mang di hop tt—SEA trén gen HBA. Phuong
phap: Ung dung céc ky thuat xét nghiém di
truyén trudc 1am to xac dinh bénh don gen (PGT-
M), k¥ thuat tach chiét DNA, ki thuat khuéch dai
toan bd hé gen cua phoi bao, dién di mao quan,
ki thuat phan tich lién két gen sir dung cac STR
thuc hién trén mau mau ngoai vi va mau sinh
thiét phoi nang, chan doan sau sinh bang phuong
phap lai nguoc dong. Két qua: Xac dinh dugc
so do lién két gen HBA cia 2 gia dinh va phan
tich trén 13 mau phoi bao dé xac dinh dot bién—
SEA trén gen HBA gay bénh Alpha thalassemia.
MJi gia dinh di chuyén 1 phdi khéng mang dot
bién-SEA trén gen HBA gay bénh Alpha
thalassemia. sinh em bé thanh céng, két qua chan
doan sau sinh phu hop véi két qua xét nghiém
truée 1am t6. Két luan: Pa xac dinh dugc dot
bién —SEA trén gen HBA bang phuong phap
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phan tich lién két gen trong chan doan di truyén
truge 1am to bénh Alpha thalassemia.
Tir khod: PGT-M, alpha thalassemia.

SUMMARY

PREIMPLANTATION GENETIC
TESTING FOR ALPHA THALASSEMIA

USING GENETIC LINKAGE
ANALYSIS

Objective: Pre-implantation genetic testing
for monogenic disorders (PGT-M) using genetic
linkage analysis to identify the -SEA mutation on
the HBA gene causing Alpha thalassemia for
embryos of two couples both wife and husband
carried this mutation. Subjects: Peripheral blood
samples from two couples and their blastocyst
biopsy samples. Method: Application of
preimplantation genetic testing techniques for
mono gene disease (PGT-M), DNA extraction
techniques, whole genome  amplification
techniques of blastomeres, capillary
electrophoresis, analytical techniques genetic
linkage using STRs performed on peripheral
blood samples and blastocyst biopsies,
postpartum diagnosis by upstream hybridization.
Results: We identified the —-SEA mutation on the
HBA gene and the gene association diagram of 2
families and 13 embryos. Each couple transferred
1 embryo that did not carry the-SEA mutation
and successfully delivered 2 healthy babies. The
genetic analysis after birth has confirmed the
result of prior PGT-M. Conclusion: The —SEA
mutation on the HBA gene has been identified by
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PGT-M using haplotype by genetic linkage
analysis.
Keywords: PGT-M, alpha thalassemia.

I. DAT VAN DE

Thalassemia la mét trong nhirng bénh di
truyén don gen phd bién nhit.! Bénh c6 hai
thé chinh 1a Alpha Thalassemia (a-
thalassemia) lién quan dén bién d6i gen a-
globin (HBA) va Beta Thalassemia (B-
thalassemia) do bién d6i gen P-globin
(HBB), cé4c bién d6i nay dan t&i thiéu hut
twong tng chudi a-globin va B-globin cua
hong cau, tir d6 lam hong cau dé va gay céc
triéu chang cua thiéu méau & nhiéu mac do
khac nhau. Biéu hién bénh o -thalassemia rat
da dang phu thudc vao kiéu gen cé thé tir
ngudi lanh mang gen, thé nhe, thé trung binh
hoic niang nhit gay phu thai, thai chét luu,
chét ngay sau sinh gdy anh huong lén dén
stc khoé va tam Ii caa céc cip vo chong. Vi
vay, du phong sinh con bi bénh bang tu van
trugc hén nhan, chan doan trudc sinh va
chan doan di truyén trugc 1am to bénh don
gen (PGT for monogenic/single gene
disorders/PGT-M) la can thiét. PGT-M c6
nhiéu wu diém nhung ciing c6 nhiéu nhiéu
thach thic nhu chan doan trén mau té bao
phdi vai lwong DNA rat thap, hién tugng mat
alen (Allen Drop Out -ADO), hién tuong
ngoai nhidm... gdy chin doan sai. Vi vay,
céc phuong phap chan doan tryuc tiép gen dot
bién gay bénh nhu GAP-PCR, lai phan ti
(Minisequencing, StripAssay...) can két hop
Vv6i phan tich lién két gen théng qua cac chi
thi di truyén nhu da hinh don nucleotide
(Single Nucleotide Polymorphism - SNP)
hodc cac trinh tu lap ngan (Short Tandom
Repeat-STR). Phuong phap phan tich lién
két gen khong chi giup theo ddi dwoc sy di
truyén cua cac alen dot bién ma con c6 kha

nang kiém soéat hién tuong ADO va ngoai
nhiém, qua d6 tranh chan doan sai. Vi vay,
Hoi San Khoa va Phdi hoc Chau (ESHRE)
khuyén céo bit bugc dung phuong phép phan
tich lién két gen trong PGT-M.? Bo cdo nay
trinh bay vé viéc &p dung ky thuat phan tich
STR lién két trong PGT-M ¢ hai gia dinh
mang dot bién —SEA cuaa gen HBA, véi muc
tiéu: Xdc dinh dat bién —SEA trén gen HBA
gay bénh Alpha thalassemia ciia phéi truwoc
1am té 6 hai gia dinh b6 me mang di hgp ti
—SEA trén gen HBA bding phwong phdp
phan tich lién két gen.

II. D8I TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Péi twong nghién ciru

Hai cip vo chong déu mang kiéu gen di
hop mat doan SEA (--**aa), du diéu kién
thue hién thu tinh trong éng nghiém (IVF) tai
Bénh vién da khoa TAm Anh. Mau duogc
phan tich gdm miu méu caa hai vo chdng,
mAau mau cua thanh vién thé hé thir nhat va
mau té bao sinh thiét phdi nang. Cac mau
mau cua thanh vién trong gia dinh dugc thu
thap va chéng déng bang EDTA. Mau té bao
sinh thiét phoi nang dugc bao quan trong
2,5uL PBS 1x.

2.2. Phwong phap nghién ciru

2.2.1. Thiét ké va phan tich cac chi thi
cho xét nghigm di truyén trwéc lam to
(PGT-M)

K§¥ thuat PGT-M duoc thuc hién theo hai
giai doan:

Giai doan thtr nhat: phan tich mau mau
cua céc thanh vién trong gia dinh nham xéac
dinh kiéu gen cua cac STR lién két vai gen
HBA. Cac marker duoc thiét ké bang céc
cbng cu tin sinh hoc trén ngan hang gen,
trong s6 8 marker duoc st dung c6 2 marker
phia truéc, 2 marker nam trong doan dot bién
mét doan, 4 marker phia sau. Tat ca cac STR
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déu 1a cac STR c6 do dai trinh ty lap doan tir
2 - 4bp. STR HBA950 nam xa gen HBA nhat
véi khoang cach khoang 0,65 Mb; cac STR
khac déu c6 khoang céch gan gen HBA hon,
trong d6 STR PTELO3 nam gan gen HBA
nhat véi khoang cach dudi 0,05 Mb. Céc
alen cua cac STR lién két véi alen dot bién,
goi la haplotype nguy co; céac alen cua STR
lin két voi alen khong dot bién (kiéu dai)
duoc goi 1a haplotype khong nguy co.

Giai doan tht hai: Phan tich kiéu gen cua
cac STR trén mau phdi. Xac dinh haplotype
nguy co va haplotype khong nguy co trén cac
mau phoi, xac dinh duoc tinh trang ton
thuong cua phoi.

2.2.2. Céac ky thudt dwoc s dung:

- Tach chiét DNA: DNA téng sé dugc
tach tir 200 pL mau mau ngoai vi bang bo
QlAamp DNA Mini Kit (QIAGEN) theo
huéng dan cua nha san xuét.

- Khuéch dai hé gen (WGA): Mau té bao
phoi dugc khuéch dai bang bo kit REPLI-g
Single Cell Kit (QIAGEN) theo khuyén céo
cua nha san xuat. San pham WGA duoc bao
quan & -20°C cho dén khi sir dung.

- X4c dinh kiéu gen cua cac STR: Phan
tng multiplex PCR khuéch dai 8 chi thi STR.
Thé tich 50pL c6 thanh phan gom: QIAGEN
Multiplex PCR Master Mix (QIAGEN), 1X;
Q-Solution (QIAGEN), 1X; 50-100 ng DNA
téng sd hodc 1pL san pham WGA caa mau
phdi; 8 cap moi STR (Vi tri c&c chi thi trong
Hinh 1). Chu trinh nhiét cua phan ung PCR
trén may ludn nhiét ProFlex (ABI, Thermo
Fisher) nhu sau: 95°C 15 phut, 30 chu ky
(98°C 45 gidy, 60°C 90 gidy, 72°C 66 giay),
60°C 30 phut, 11°C.% San pham PCR dugc
bién tinh va dién di mao quan trén hé thong
ABI 3500 (ABI, Thermo Fisher). Kiéu gen
cia cac chi thi dugc phan tich bang phan
mém Genmapper 5.0.
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Hinh 1. Vi tri cac chi thi STR trén NST 16
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Cac phoi khong bi bénh dugc chuyén vao
tor cung ngudi me, mang thai va sinh con.
Céc cip vo chdong duoc tu vin chan doan
trudc sinh va sau sinh.

Sau sinh, miu mau dwoc thu thap va chan
doan bang ky thuat lai ngugc dong.

2.3. Pia diém nghién ciru

- Cac cap vo chong thyc hién ki thuat
IVF tai Bénh vién da khoa Tam Anh.

- Ky thuat PGT-M dugc thuc hién tai
phong phan tich DNA, Bo mon Giai phau,
Hoc vién Quéany.

2.4. Pao duc nghién cau

Pé tai da duoc théng qua hoi dong co s
ciia Bénh vién da khoa TAm Anh theo quyét
dinh s6 418/QD-BVTA ngay 26/12/2022.

INl. KET QUA NGHIEN CU'U

3.1. Gia dinh 1

Nguoi vo 35 tudi, c6 cac xét nghiém
AMH 4,85 ng/mL, FSH 5,89 mlU/mL, LH
5.43 mIU/mL, siéu am ngay 2 chu ki kinh sé
nang thi cap 1a 15, cac xét nghiém mién dich
am tinh, sang loc ung thu ¢ tir cung binh
thuong, két qua chup ta cung - voi tring: hai
vOi tir cung théng, budng tir cung binh
thuong.

Nguoi chdng 37 tudi, xét nghidm mién
dich am tinh, tinh dich d6: Thé tich 2 mL,
téng s6 98 triéu, di dong tién téi 40%.

Hai vo chong duoc lam xét nghiém xéc
dinh dot bién gen HBA bang phwong phap
lai ngwoc dong, két qua: di hop tur dot bién --
SEA.

Céc xét nghiém vé stic khoé sinh san caa
cip vo chong déu du diéu kién tham gia quy
trinh thy tinh trong 6ng nghiém. Sau khi thuc
hién 1am thy tinh éng nghiém va nudi phoi
ngay 5, gia dinh 1 c6 12 phoi ngay 5. Tién
hanh sinh thiét 6 phdi chit luong tot 1am xét
nghiém PGT-M.

* Két qua phan tich lién két gen (Hinh 2)

Giai doan 1: Phan tich trén mau mau cua
bd me va con trai (1.1, 1.2 va 11.1). Haplotype
cua cac STR trong nghién ctru déu du thdng
tin, phan biét dugc gitra cac haloptype va bo
alen duoc xép vao cac 6 mau xanh 14 cay va
mau trang 1a haplotype khong nguy co cua
lan luot b va me. Haplotype xép vao céc 6
mau xanh da troi va mau cam la haplotype
nguy co lan lugt cia bd va me.

Giai doan 2: Phan tich trén mau 6 phoi
bao (1.1, 1.2, 11.3, 11.4, 11.5, 11.6).
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Hinh 2. Két qud phan tich STR trén mdu mau bé me va con trai (gia dinh 1)
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Halotype nguy co: mau xanh da troi va
mau cam. Halotype khong nguy co: mau
xanh 14 cdy va mau tring. D: Mét doan
DNA; ADO (Allele dropout): M4t alen,
khong xac dinh dugc thong tin.

Nhan xét: Nguoi bé, nguoi me va con
trai (1.1, 1.2 va I.1) déu mang halotype nguy
co, méit doan gen HBA (D thudc cac 6 mau
xanh da troi va mau cam), d6 1a dot bién —
SEA, kiéu gen di hop tu, triung khop véi két
qua phan tich kiéu gen HBA cua gia dinh da
duoc xét nghiém di truyén bang k§ thuat lai
phan tir. Cac mau phéi bao 1, 2, 4 hay BT1,
BT2, BT4 (11.2, 1.3, I1.5) nhan 2 haloptype
khong nguy co cua bé me nén nhitng phoi
nay c6 kiéu gen binh thuong. Phdi thir 3 hay
BT3 (11.4) va phdi tht 6 hay BT6 (11.7) nhan
1 halotype khong nguy co ctia bd va halotype
nguy co cua me. Phdi s6 5 hay BT5 (I1.6)
mang ca 2 halotype nguy co ctia ca bb va me
nén day 1a phoi bi bénh. Hién twong ADO
xay ra ¢ cac STR HBAS572 (phdi sé 1),
HBA370 (ph6i sé 3 va s 6).

Gia dinh duoc tu van két qua PGT-M,
sau d6 da duoc chuan bi niém mac va chuyén
phdi s6 1 hay phdi BT1. Két qua sau chuyén
phoi, gia dinh da sinh 1 bé khoé manh, thuc
hién xét nghiém sau sinh, em bé khdng mang
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gen dot bién
thalassemia.

3.2. Gia dinh 2

béi véi gia dinh 2, nguoi vg 28 tudi, co
cac xét nghiém AMH 2,27 ng/mL, FSH 7,82
mlU/mL, LH 4,4 mIU/mL, siéu &m ngay 2
chu ki kinh s nang tha cap 1a 12, cac xét
nghiém mién dich am tinh, sang loc ung thu
¢o ttr cung binh thuong, két qua chup tir cung
- vOi trang: hai voi tir cung théng, budng tir

—SEA gay bénh alpha

cung binh thuong.

Nguoi chong 28 tudi, xét nghidm mién
dich am tinh, tinh dich do: Thé tich 2.5ml,
tong s6 110 triéu, di dong tién tGi 35%.

Khi kiém tra xét nghiém dién di cho
ngudi vo (HBAL 92,7%, HbA2 5,6%, HBF
1,7%), nghi ngo nguoi vg mang ca dot bién
gen alpha va gen beta. Tuy nhién nguoi
chdng chi mang gen alpha nén ching tdi tién
hanh lam PGT-M cho bénh alpha
Thalassemia.

Cac xét nghiém vé sic khoé sinh san cua
cap vo chong déu du diéu kién tham gia quy
trinh thu tinh trong 6ng nghiém. Gia dinh 2
cling tién hanh lam thy tinh trong 6ng
nghiém va thu duoc 7 phéi nang chat luong
t6t dugc sinh thiét va giri mau xét nghiém
PGT-M voi két qua phan tich dugc thé hién
& hinh 4 va hinh 5.
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Hinh 3. Két qud dién di mao qudn trén mdu mau cia bé me gia dinh 2
Cac STR dugc phan biét bang kich thudc va mau sic
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Hinh 4: Két qud phan tich STR trén bé me va mdu phéi (Gia dinh 2)
Halotype nguy co: mau xanh da troi va  di trén mau phoi bao dé phan tich va két
mau cam. Halotype khong nguy co: mau luan.

xanh 14 cdy va mau trang. D: Mat doan DNA, Cling twong tu gia dinh 1, 2 halotype mau
ADO (Allele dropout): Mét alen, khong xac cam va mau xanh nuéc bién 1a 2 halotype
dinh dugc thong tin. mang dot bién mat doan gen SEA cua bd va

Do gia dinh 2 khong c6 thanh vién thé hé  me 13 halotype nguy co, halotype mau tring
thi nhat nén ching tdi dwa vao két qua dién  va xanh 14 1a halotype khong nguy co. Tir d6,
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khi phan tich két qua trén phéi, ching toi két
luan phéi sé 6 bi bénh do nhan ca 2 halotype
nguy co, phéi s6 1, 4, 7 nhan 1 halotype
nguy co va | halotype khéng nguy co va
phdi s 2, 3, 5 khong mang dot bién. Hién
tuong ADO xay ra ¢ marker HBA950 va
HBA370.

SEA

Sau khi duoc tu van két qua PGT-M, gia
dinh d3 lwa chon chuyén phdi sé 5 va thanh
cdng ngay lan dau tién, két qua xét nghiém
sau sinh cua em bé khdong mang gen bénh
alpha thalassemia.

Hinh 5. Két qud xét nghigm dét bién gen HBA
trén mau mau ngoai Vi sau sinh (Gia dinh 2)
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IV. BAN LUAN

Dot bién gdy bénh o-thalassemia bao
goém dot bién mat doan va dot bién diém. Dot
bién mat doan c6 2 dang 1a dot bién doan Ion
lam mat ca 2 gen o va dot bién doan nho 1am
mat 1 gen o. Hién nay d phat hién duoc trén
300 dot bién, trong d6 dot bién mat doan 1a
cha yéu (khoang 90%). Trong nghién ctu
cua Pd Thi Quynh Mai va cong su (2021)
trén 27 bénh nhan mac bénh alpha
thalassemia; phat hién 56,1% trudng hop mat
doan —SEA; 9.8% trudong hop mét doan —3.7;
34% truwong hop c6 dot bién diém.*

Trong ca 2 gia dinh, bo me déu mang dot
bién di hop tr mat doan gen SEA nén néu
con khéng c6 chudi a-globin nao duoc téng
hop do bi mét chirc ning ca 4 gen tong hop
chudi a - globin, tré so sinh bi Hai chung
Hb Bart's.> Nhitng tré nay c6 luong Hb Bart's
(vy4), HbH (p4) va Hb Portland ({2y2) thay
d6i. Cac dic diém lam sang 1a thiéu mau
trong tir cung, gan lach to rd rét, di dang tim
mach véi dau hiéu suy tim, di dang khung
xuong, cham phét trién n&o va phl thai. Céac
triéu chung nay dan dén nguy co thai chét
trong tir cung (thudng tir 23 dén 38 tuan tudi
thai). Cac bién chung nang né cho thai nhi,
cling véi cac tai bién san khoa nghiém trong
1a co s& dé tu van vé dinh chi thai, diéu nay
da xay ra véi gia dinh s6 2. Phuong phap
sang loc di truyén trudc lam té gidp cho cap
vo chong chon duoc phdi khoe manh tranh
duoc bénh 1y twong tu nhu nguoi con trudc
do, day la mot giai phap gidp giam ganh
nang cho gia dinh va xa hoi.

Tuy nhién, trong chan doan di truyén
truge 1am to, lwong DNA dau vao la rat it,
rat kho kiém soat ngoai nhiém; dong thoi
co ty 16 mat alen (ADO) rat Ién, I1én toi
25%, cO thé dan téi tinh trang &m tinh gia.
Thuc té, ti 16 chan doan sai néu chi ding

don ddc phwong phap truc tiép 1a tir 1-3%
va con s nay co I& con cao hon do han ché
vé bao céo tir cac trung tam IVF.2 O Viét
Nam, trong mot sé nam tré lai day da ap
dung mot ki thuat truc tiép nhu GAP —
PCR va StripAssay trong xét nghiém di
truyén truéc chuyén phéi. Tuy nhién, ca 2
ky thuat nay déu xac dinh tryuc tiép céc ton
thuong gen ma khong kiém soat duoc hién
tugng ADO va ngoai nhiém nén két qua
chua thé tin cdy hoan toan.. Trong nghién
Clru nay, chung t6i da sir dung phuong phap
gian tiép phan tich lién két gen dung 8
marker STR (2 marker phia trudc, 2 marker
nam trong vung dot bién, 4 marker phia sau).
Céc STR str dung khao sat nam trong khoang
IMb tir vi tri caa cum gen HBA dam bao
theo theo khuyén céo cua ESHRE.?

Khi phan tich két qua dién di, khi xép cac
marker STR theo halotype chung t6i da nhan
thdy c6 hién twong ADO & cac marker
HBA370 trén phdi s6 3 va sb 6 cua gia dinh
1, HBA950 trén phoi sb 4, 5, 6 va 7 cua gia
dinh 2. Nho st dung 8 marker STR nén
ching t6i van du can ctr dé két luan cho phoi,
tuy nhién day van la hién tuong can duogc
kiém soat trong viéc phan tich trén mau phoi
bao ¢6 luong DNA han ché.

Theo bao céo cia ESHRE tinh dén nay
da c6 hang nghin chu ky thu tinh 6ng nghiém
va lam PGT-M da duogc thuc hién trén toan
thé gioi ké tir 1an thir dau tién vao nam 1990.
Trong bai bao cua DeRycke, céac tac gia bao
c40 vé hon 17.000 chu ky PGT-M véi ty 1&
mang thai 1am sang trén mai lan lay non la
21% va ty & mang thai 1am sang trén mdi lan
chuyén phoi 1a 29%.”

Pdi v6i bénh o-thalassemia, nam 2022
c4c tac gia Trung Qudc da bao céo két qua sir
dung ki thuat NGS - phan tich gen lién két
dé lam PGT M trén 36 cap vo chong, 32 chu
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ky dan dén mang thai 1am sang, voi ty 1é
mang thai 1am sang la 60,1% (32/53) moi
chu ky FET. Hai hai chu ky (22 cap vo
chdng) dan dén 23 ca sinh séng, véi ty 18
sinh séng 1a 43,4% (23/53; 3 chu ky la thai
luwu). Tét ca két qua chan doan trudc sinh cua
25 phéi va/hoac phéan tich gen bénh
thalassemia sau khi sinh déu phd hop voi két
qua xét nghiém trugc lam t6.8

Trong 13 phéi cua 2 gia dinh tién hanh
lam PGT-M, cé 6/13 phdi khéng mang gen
bénh (46%), 5/13 phdi mang di hop tur dot
bién (39%), 2/13 mang dong hop tir dot bién
(15%). Tur két qua nay chung toi da chon
dugc cac phéi khéng mang gen va chuyén
cho ngudi vo, thanh cong ngay lan chuyén
phoi dau tién. Két qua xét nghiém sau sinh
cia 2 bé bang phuong phap lai ngugc dong
hoan toan phu hop véi két qua xét nghiém
trén mau phdi bao, budc dau ghi nhan sy
thanh cong trong viéc str dung phuong phap
phan tich lién két trong xét nghiém trudc lam
to.

V. KET LUAN

Nghién ctru da di xac dinh dugc dot bién
—SEA trén gen HBA bang phuong phap phan
tich lién két gen trong chan doan di truyén
trugc lam t6 bénh Alpha thalassemia & hai
gia dinh mang d6t bién --SEA va sinh dugc
hai em bé khéng mang gen bénh.

V1. LO1 CAM ON

Nhom nghién cau xin trén trong gui loi
cam on dén Bénh vién da khoa Tam Anh,
Truong Pai hoc Y Ha Noi, Hoc vién Quéan Y
da giup d& chung téi trong qué trinh thuc
hién nghién ctu nay.

TAI LIEU THAM KHAO
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