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Ung dung phén tich di truyén lién ket sit dung trinh tu lip lai ngin
trong chan doan di truyén tién lam to bénh Pompe
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Tom tit:

Bénh Pompe la bénh roi loan du trir glycogen di truyén lin do bat thuwong gen GAA giy thiéu hut enzym acid
alpha-glucosidase. Chin doan di truyén tién Iam t6 hién dang 12 phwong phap dw phong bénh hiéu qua. Nghién ciru
khuéch dai 6 chi thi trinh ty 13p lai ngin (STR) (D175802, D17S1806, D17S784, D17578.0, D17S78.57, D175928) gin
gen GAA bang k¥ thuat phan @ng chudi polymerase da bdi (Multiplex-PCR), phuc vu phén tich di truyén lién két
trén 17 thanh vién va 23 mau phéi sinh thiét ciia 5 gia dinh c6 tién sir sinh con mic bénh Pompe. Két qua khuéch dai
dwgc so sanh véi két qua giai trinh ty gen Sanger. Két qua phin tich di truyén lién két va gii trinh tw Sanger cho
thay trung khép & 22/23 (95,65%) mau phéi, ngoai trir 1/23 (4,35%) miu chin dosn tryec tiép sai do hién twong mat
alen. Ky thuit phén tich di truyén lién két sir dung bo 6 STR nilm gin gen GAA khuéch dai bang Multiplex-PCR da
dwoc wng dung thanh cong trong chén dosn d1 truyen tién 1am to bénh Pompe. Ky thuit c6 do chinh xac cao, gitup
giam nguy co chén do4n sai do hién twong mit alen va phu hop véi diéu Kkién thure tién tai Viét Nam.

Tir khod: chéin doan di truyen tién 1am t cho bénh ly don gen, gen GAA, Pompe, trinh tw lap lai ngan.
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Abstract:

Pompe disease is an autosomal recessive glycogen storage disorder caused by genetic alterations in the GAA gene,
leading to a deficiency of the enzyme acid alpha-glucosidase. Preimplantation genetic testing for monogenic disorders
(PGT-M) is an effective method for the prevention of Pompe disease. Six short tandem repeats (STR) markers
(D17S802, D17S1806, D17S784, D17S78.0, D17S78.57, and D17S928) flanking the GAA gene were amplified using
Multiplex polymerase chain reaction (Multiplex-PCR) for linkage analysis in 17 family members and 23 biopsied
embryo samples from five families with a history of Pompe disease. Linkage analysis results were compared with
Sanger sequencing. Linkage analysis and Sanger sequencing results were consistent in 22 out of 23 embryo samples
(95.65%), except for one embryo (4.35%) that was misdiagnosed directly due to allelic dropout. Linkage analysis
using a panel of 6 STRs near the GAA gene amplified by Multiplex-PCR has been successfully applied in PGT-M for
Pompe disease. This technique is highly reliable, helps reduce the risk of misdiagnosis due to allelic dropout, and is
compatible with current clinical practice in Vietnam.

Keywords: GAA gene, Pompe, preimplantation genetic testing for monogenic disorders, short tandem repeats.

Classification numbers: 3.1, 3.2, 3.5

“Tac gia lién hé: Email: trieusangk83@yahoo.com.vn

‘ JHORHOC _ [FHpTpe 3



1. it van de

Bénh Pompe (GSD-II) 1a bénh di truyén lin don gen do
dot bién gen GAA trén nhidm sic thé s6 17 (viang 17q25.3)
gy thiéu hut enzym alpha-glucosidase, dan t6i tich tu
glycogen trong lysosome va ton thuong co quan. Bénh dugc
phan loai gdm hai thé: thé khoi phat sém véi cac triéu ching
yéu co nang; va thé khoi phat mudn véi biéu hién 1am sang
nhe hon [1, 2]. Ty 1¢ mic bénh thay ddi theo ching toc,
udce tinh ty 1é tré so sinh mic bénh trung binh trén thé gidi
qua nhiéu nghién ctru khoang 1/18.711 [3]. O Viét Nam van
chua c6 nghién ciru nao duara ty 1¢ mic bénh Pompe, bénh
nhan dau tién dugc chan doan xac dinh bénh Pompe vao
nam 2015 va théng ké dén nam 2021, tai Bénh vién Nhi
Trung wong di c¢6 52 bénh nhan Pompe dwoc chan doan,
trong d6 28 bénh nhan dwoc diéu tri liéu phap thay thé
enzym (Enzyme replacement therapy - ERT) [4].

Hién nay, ERT da duoc trién khai trong diéu tri bénh
Pompe va mang lai cdi thién dang ké vé 1am sang [4]. Tuy
nhién, chi phi diéu tri rat cao va bénh nhan can duy tri diéu
tri sudt doi. Do do, du phong thong qua chan doan trudc
sinh va chan doan di truyén tién lam t6 cho nhém bénh 1y
don gen (Preimplantation genetic testing for monogenic
disorders - PGT-M) la chién lugc quan trong nhiam giam
ganh nang bénh tat.

Viéc thuc hién PGT-M ddi véi bénh Pompe gip nhiéu
thach thire, ddc biét trong viéc xac dinh chinh x4c bién thé
bénh trén mau DNA phoi, do dé xay ra hién tuong mét alen
(Allele dropout - ADO) va hién twong khuéch dai vu tién.
Phan tich di truyén lién két thong qua cac chi thi da hinh
gan gen bénh dang 1a phuong phép bo trg dang tin cay gitp
tang d6 chinh xac chan doan. Theo khuyén céo ctia Hoi Sinh
san va phoi hoc chau Au (ESHRE) nam 2020, phan tich di
truyén lién két, hodc két hop voi phat hién bién thé gen gay
bénh truc tiép, duoc xem 13 “tiéu chuin vang” trong PGT-M
cho cac bénh don gen [5]. Tuy nhién, phuong phép st dung
da hinh don nucleotide (Single nucleotide polymorphism -
SNP) hién nay thuong yéu cau k¥ thuat giai trinh tu gen
thé hé mdi (Next-generation sequencing - NGS) véi chi phi
cao, chua phé bién rong rai ¢ Viét Nam. Nguoc lai, cac chi
thi STR van dugc ua chudng nho kha ning khuéch dai hiéu
qua bang PCR va chi phi hop 1y. Xuét phat tir thuc tién,
nghién ctru nay, voi muc tiéu tng dung phén tich di truyén
lién két sir dung cac chi thi STR nham phuc vu sang loc phoi
mang bién thé gy bénh Pompe trong cic gia dinh c6 tién
sir bénh 1y, gop phan hd tro chin doan di truyén tién lam
t6 chinh xac va danh gia hiéu qua tmg dung trong thyc tién
diéu kién 1am sang tai Viét Nam.

KHOA
&CONGHI\?GCI:-IE

67(11DB) 11.2025

messsmmmmm Khoa hoc Y - Dugc | Y hoc co s, Y hoc l1am sang, Cac linh vuc khéac cla khoa hoc y - dugc

2. Déi tuong va phuong phap nghién ciiu
2.1. Déi twong

Pbi twong nghién ciru gdm miu mau ngoai vi cia 17
thanh vién thudc 5 gia dinh c6 tién st sinh con mac bénh
Pompe, cung 23 méu phoi sinh thiét ngay 5-6 c6 dugc tir
cac cap vo chéng nay. Tat ca cac mau dugc thu thap tai Vién
Mo phoi 1am sang quan d6i, Hoc vién Quan y. Cac cdp vo
chdng da dugc tu van di truyén va dong y thuc hién PGT-M
bénh Pompe.

O mdi gia dinh, ngudi con méc bénh Pompe di duoc xac
dinh bién thé gay bénh trén gen GAA bang giai trinh ty NGS
hodc giai trinh ty toan by exon gen GAA, cu thé:

Gia dinh 01: Con trai bi bénh mang kiéu gen dong hop
tir bién thé GAA4: ¢.1933G>C (p.Asp645His). Bay mau phoi
sinh thiét cta gia dinh gdm Q1-Q7.

Gia dinh 02: Con géi bi bénh mang kiéu gen di hop tir
phirc bién thé GAA4: ¢.2563G>C (p.Gly855Arg) va GAA:
¢.625T>C (p.Tyr209His). Nam mau phéi sinh thiét cua gia
dinh gdbm P1-P5.

Gia dinh 03: Con trai bi bénh mang kiéu gen dong hop
tr GAA: ¢.625T>C (p.Tyr209His). Bay mau phoi sinh thiét
ctia gia dinh gdm D1-D7.

Gia dinh 04: Con gai bi bénh mang kiéu gen di hop tir
phirc bién thé GAA4: ¢.1933G>C (p.Asp645His) va GAA:
¢.322T>C (p.Cys108Arg). Ba mau phdi sinh thiét cua gia
dinh gom H1-H3.

Gia dinh 05: Con trai bi bénh mang kiéu gen déng hop
tir bién thé GAA4: ¢.1933G>C (p.Asp645His). Mot mau phoi
sinh thiét cta gia dinh 1a QT1.

2.2. Phwong phap nghién ciru

Nghién ctru tién hanh tai B mon Sinh hoc - Di truyén y
hoc, Hoc vién Quan y.

2.2.1. Tach chiét DNA tir mdu ngoai vi va nhan ban bo
gen phoi

Mau mau ngoai vi cta thanh vién trong gia dinh dugc
tach chiét DNA s dung bd kit G-spin™ Total DNA
Extraction (iNtRON Biotechnology) theo quy trinh chuan
ctia hang. Mau phdi sinh thiét dugc khuéch dai toan bo hé
gen bang bo kit REPLI-g® Single Cell (QIAGEN) theo quy
trinh chuan cia hing. San pham khuéch dai sau d6 dugc pha
lodng dat ndng d6 10-20 ng/ul, DNA tong sé sau tach chiét
va san pham sau WGA duogc bao quan & -20°C trude khi
tién hanh cac phan tich di truyén tiép theo.
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6 STR di duoc sir dung cling nam trén nhanh dai nhidm sic
thé s6 17 (hinh 1). Trinh ty cac STR D175802, D17S1806,

2.2.2. Phan tich di truyén lién két

Cen. D17S784 va D17S928 dugc tham khao trén co so dir
(cM) liéu UCSC Genome Browser, va cac STR: D17S78.0 va
20 D17878.57 dugc nhém nghién ctru tu thiét ké sir dung cong
D175802— cu Primer BLAST (NCBI) (bang 1). Cac cap mdi duge tdng
-1.5 hop va cung cap boi Cong ty Integrated DNA Technologies
(Hoa Ky).

. M&i mau duge khuéch dai bang hai phan tmg Multiplex-
DI7S1806— PCR (set 1: DI17S802, D17S784, D17S1806; set 2:
D17S784— D17S78.0, D17S78.57, D178928) véi thé tich 25 pul, gom
D17S§’gf(1)—'0 12~,5 u} MyTaq HS Mix 2X (Meridian Bioscience); 0,5 pl
moi moi (nong d6 10 pmol/ul); 4,5 pl nude va 5,0 ul DNA.
DI7ST8.5T 105 Chu trinh nhiét véi cac budce nhu sau: bién tinh 95°C trong
5 phut, 40 chu ky [bién tinh 95°C-30 gidy, bat cip v6i thoi
o gian 30 gidy tai 54,5°C (set 1) va 59,5°C (set 2), kéo dai
s chudi 72°C-30 gidy)], két thiic bang giai doan kéo dai 10

phut & 72°C va giir ¢ 4°C.
D175928— ] 2° San pham PCR dugc kiém tra trén gel agarose 3%, sau
Tel d6 pha 1 ul san pham nay véi 11,5 pl Hi-Di formamide,

0,5 ul GeneScan™ LIZ 500 va bién tinh & 95°C trong 5

Y3 = Z
Nhi¢m sac the 17 phut. Mau sau bién tinh dugc dién di mao quan trén may

Hinh 1. Ban dé vi tri cac chi thi STR xung quanh gen GAA
(1 ¢M ~1 Mb).

Bo chi thi STR lién két gen GAA st dung cho phan
tich di truyén lién két duge lua chon bao gém: D17S802,
D17S1806, D175784, D17S578.0, D17S78.57, D175928. Ca

SeqStudio Genetic Analyzer (Thermo Fisher Scientific, Hoa
Ky). Két qua dugc phan tich bang phan mém GeneMapper
1D6.0. Kiéu gen STR cua bd-me-con bi bénh dugc phan tich
dé luan giai alen lién két voi cac bién thé gen gay bénh, tir
d6 két luan kiéu gen ciia mdi phdi.

Bang 1. Trinh tw cac cap méi sir dung khuéch dai cac chi thi trinh tw I3p lai ngan.

Chi thi trinh tu Khosing cich dén gen GAA

! Trinh tie (5°-3° Kich thus
1ip lai ngdn rinh ty (5°-3") ch thude BP) i tri theo GRCh38/hg38)
D175800 5’-/FAM/-GCCACCTGCCCCTCAA-3’ 18 eM

=196 bp ’
(AFM210XA5) S CTGCCAGCAGAGGCCALS” (78.238.445- 78.238.716)
D17S1806 5’_/FAM/-GATGTGCTTATTTGAAACCTGC-3’ 0.6 M

~131 bp 0
(AFMA238YBS5) A N —— - — (79.449.450-79.449.737)
— 5"-/FAM/-GAGTCTCCTAAATGCTGGGG-3’ A

~252 bp :

(AFM044XG3) iy A (79.828.322-79.828.625)
5’-/FAM/-TGGGTGACAGAGCTGGAC-3’ .

D17578.0 ~122 bp 0 o 616-80 12771
5'-AGCAGTTTTATGGGGAAAG-3’ (80.127.616-80.127.719)
5’_/FAM/-TATCCAGAAGAGCTGCTCAGT-3’ 0.48 M

D17878.57 ~232 bp g .,
5-AGGTTGAGGCTGCAGTGATC-3’ (80.598.784-80.598.998)

D175928 5-/FAM/-TAAAACGGCTACAACACATACA-3’ 5y oM

~167 bp -
(AEM217YD10) S —— (82.294.963-82.295.264)

%HB?G%E 67(11DB) 11.2025 M
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Bién thé Moi Trinh ty (5°-3°) Kich thuéc (bp)
GAAc.1933G>C 1933. F 5"-TGAGGACCAGCCTGACTCT-3’

(p-Asp645His) 1933.R 5’-CTTGGGTGGGTGGGATCG-3’ 230
GAA:¢.2563G>C 2563. F 5’-TGCTGTACCAGCCTAGCATTC-3’ »
(p-Gly855Arg) 2563.R 5’-CCAGGAAGATGACCTGTGTGTAG-3’

GAA: ¢.300T>C 322.F 5’-CTGACAAGGCCATCACCCA -3’ »
(p-Cys108Arg) 322.R 5"-CAGTCTCCATCATCACGTCCAG -3’

GAAc.625T>C 625. F 5’-CGGGTTGTTCTCTGGAGAG-3’

(p-Tyr209His) 625.R 5’-CTCCCTGCCGTGTGAGAAAT-3’ o

2.2.3. Gidi trinh tu gen Sanger

Céc doan trinh ty DNA chira bién thé quan tim (tiy theo
timg trudng hop gia dinh) dugc khuéch dai bang phan tng
PCR voi cap moi dac hiéu thiét ké bé“mg cong cu Primer
BLAST (NCBI), dya trén trinh ty tham chiéu nhiém séc
thé 17 (GRCh38/NC _000017.11) chtra gen GAA4 (bang 2).
Phan tng PCR thyc hién voi tong thé tich 25 ul gdbm DNA
(khoang 50 ng); nudc; 12,5 pl GotaqGreen Mastermix 2X
(Promega); 0,5 pl mdi mdi (ndng dd 10 pmol/pl); chu trinh
nhiét: 95°C-5 phut; 40 chu ky (95°C-30 gidy, 56°C-30 giay,
72°C-30 gidy); va 72°C-10 phut.

San phiam PCR duoc tinh sach biang ExoSAP-IT™
(Thermo Fisher Scientific), gidi trinh ty mot chiéu st dung
cac moi: 1933.R, 2563.F, 322.R

va 625.F bang bo kit BigDye® 1
Terminator v3.1 Cycle Sequencing o

Kit (Thermo Fisher Scientific), Eig%’
sau do6 tinh sach bang BigDye gﬁf:g-?_

. . . . Di7seE
XTerminator™ Purification Kit

qTd

theo quy trinh huéng dan ctia hing

2.3. Dao dvrc nghién ciru

Dit liéu cua cac d6i tuong trong nghién ciru duoc bao
mat. Nghién cttu dugc thuc hién phu hop vdi cac quy dinh
dao duc trong nghién ctu y sinh hoc, theo Quyét dinh sd
1068/2019/VMMU-IRB cua Hoc vién Quan y. Nghién ctru
khong nhén tai tro tir bat ky t6 chirc hodc ngudn kinh phi
bén ngoai nao va cam két khong c6 bat ky xung dot loi ich
nao lién quan dén cong trinh nay.

3. Két qua

3.1. Két qua phén tich di truyén lién két va gidi trinh
tw gen Sanger

Phan tich két qua dién di mao quan va lap thong ké dir
liéu STR trén cac phoi (hinh 2-6) cho théy, hién tugng ADO
xay ra trén hai locus D17S802 va D17S928 voi ty 1€ 1a 2/23

[l

(bang 2). Pi¢n di mao quan trén

may SeqStudio Genetic Analyzer

(Thermo Fisher Scientific, Hoa
Ky). Dir li¢u gidi trinh tu dugc
phan tich bang phan mém BioEdit

Sequence Alignment Editor xac

dinh tryc tiép bién thé giy bénh

trén gen. két gen GAA.

%HI?G%E 67(11DB) 11.2025
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Hinh 2. Pha hé cha gia dinh sé 1 v&i cac kiéu haplotype ctia cac chi thi trinh tw I3p lai ngan lién
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Hinh 4. Pha hé cla gia dinh s6 3 v&i cac kiéu haplotype clia cac chi thi trinh tw 13p lai ngan lién két gen GAA.

phoi (khoang 8,69%). Ty 1é xay ra trao ddi chéo trén locus
D17S802 va D175928 (do hién tuong tiép hop trao ddi chéo
trong ky dau giam phan I) 1a 1/23 phoi (4,34%) va 3/23 phoi
(13,04%) (hinh 2, 4 va 5).

Két qua phén tich di truyén lién két trén cac mau phoi
cho théy, tring khép voi két qua giai trinh ty Sanger, ngoai
trir trudng hop phdi QT1 cua gia dinh s6 5 (hinh 6). Phan

%%HI\OIGCI:-IE 67(11DB) 11.2025

tich di truyén lién két trén phoi QT1 cho két qua phoi di hop
tr mang alen bién thé GAA4: ¢.1933G>C (p.Asp645His) c6
ngudn gde di truyén tir me (hinh 6) nhung két qua giai trinh
tu Sanger 1a déng hop ti alen bénh (c.1933G>C) (hinh 7).
Diéu nay cho thiy, phoi sau WGA di xay ra hién tugng mat
alen trén doan gen GAA chira bién thé can khao sat va giy ra

chan doan sai trén phuong phap chan doan tryuc tiép.
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Hinh 6. Pha hé cua gia dinh s6 5 v&i cac kiéu haplotype cuia cac chi thi trinh tw 13p lai ngan lién két gen GAA.

G44:c.1933G>C (p Asp643His) 3.2. Két qua phén tich kiéu gen cdc locus STR
QTR
L. .l T Khao sat dir liéu trén c¢& mau nhé (5 cdp vo chong) tir
AceTcGGCcCCE ACC 5 gia dinh khong cing huyét thong tai Viét Nam cho thdy,
A/\AN\A cac locus STR ¢6 ty 18 kiéu gen di hop tir dao dong tir 0,5
/\/\/\/\/\/\/\/\j\ dén 0,9, 6 loai alen phat hién tir 4 dén 8 loai alen, phan anh

Hinh 7. K&t qu gii trinh tw Sanger trén mau phéi QT1 gia dinh s6 5. tinh da hinh cao trong quan thé ngudi Viét. Céc locus nhu
Bién thé dwoc danh d4u bdi mi tén dd. Trinh tw dwoc doc bang méingwoe.  D17S802 (0,9), D17S578.0 (0,8) va D175928 (0,8) thé hién

si: HNOGCI:-IE 67(11DB) 11.2025 au
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Bang 3. Dir liéu locus STR cua 5 gia dinh khéng cuing huyét théng.

Gia dinh D17S802 D1751806 D17S784 D17S78.0 D17S78.57 D175928
L1 183/187 135/147 247/247 120/124 233/245 165/165
: 1.2 183/193 135/135 247/253 120/120 233/233 165/167
5 L1 181/197 137/137 249/249 116/116 235/243 161/163
1.2 181/187 135/149 249/249 116/120 235/247 165/169
L1 185/187 135/143 249/249 116/120 237/245 161/167
. 12 193/197 135/135 249/249 116/118 245/245 161/163
L1 193/197 135/137 249/253 116/120 233/237 165/167
! 1.2 187/197 135/139 253/255 116/120 229/233 163/167
L1 187/187 137/139 249/253 118/120 235/249 165/167
> 1.2 183/193 137/149 249/253 120/122 235/235 167/167
S6 loai alen 6 6 4 5 8 5
Ty 18 kidu gen di hop 0,9 0,7 0,5 0,8 0,7 0,8

I.1: b6; 1.2: me.

tinh da dang di truyén cao. Nguoc lai, locus D17S784 chi
dat ty I¢ kiéu gen di hop ti 1a 0,5, qu'rc tuong doi thap vaéi
kha nang phan bi¢t nhan dién ca thé han ché (bang 3).

4. Ban luan

Qua két qua nghién ctru, phan tich di truyén lién két sir
dung céc chi thi STR gan gen GAA 1a phwong phéap kha thi
va dang tin cay trong thyc hién PGT-M bénh Pompe tai Viét
Nam. Trong nghién ctru d4u tién tai Viét Nam vé chan doan
di truyén tién lam t6 bénh Pompe (2023), tac gia N.T. Tung
va cs (2023) [6] da su dung ba chi thi STR, tuy nhién, kha
nang phén tich con han ché do s lugng chi thi di truyén it
va c6 hién tuong déng hop tr tai mot locus STR. Do vay
nghién ctru nay mé rong 1én 6 chi thi STR, gitp ting muc
d6 da hinh, cai thién kha ning phan biét kiéu gen va nang
cao do chinh x4c trong phan tich di truyén lién két. 6 STR
dugc chon (D17S802, D17S1806, D17S784, D17S78.0,
D17S78.57 va D178928) déu nam trong ving lién két chit
ché vai gen GAA trén nhanh dai nhidm sic thé 17. Két qua
phan tich tir 23 phdi va 5 gia dinh cho thiy, ty 1& kiéu gen
di hop tir cao tai hau hét cac locus, dic biét 1a D17S802
(0,9), D17878.0 (0,8) va D175928 (0,8), cho thdy kha ning
mg dung cao trong xac dinh haplotype bénh, thiét 1ap ban
d di truyén lién két trong cac gia dinh nguoi Viét Nam va
PGT-M. Nguoc lai, locus D17S784 chi dat d6 di hop ti 0,5,
mirc twong ddi thap, cho thdy kha nang phén biét ca thé con
han ché. Tuy nhién, nghién ctru chi budc dau thong ké trén
¢& mau nho, chua du 16n dé phan anh toan dién tinh da hinh
ctia cac locus STR trong toan b quan thé ngudi Viét Nam.

Sy phu hop giita két qua phan tich di truyén lién két
va giai trinh tu Sanger trong 22/23 mau phdi (95,65%),
ngoai trir mot trudng hop chan doan truc tiép sai (1/23 hay
4,35%) duoc phat hién nho phan tich di truyén lién két do
hién twong ADO. Piéu nay cho thiy dé chinh xac cao cia
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phuong phép phan tich di truyén lién két. Hién twong ADO
cling duogc ghi nhan trong mot s6 locus STR, diéu nay cho
thiy dic diém khong thé tranh khoi khi phan tich DNA phoi
sau khi tién hanh ky thuat khuéch dai toan b hé gen. Mac
du, ty 16 ADO trong nghién ciru ndy & mirc tuong ddi thap
(4,35%), song van 1a nguy co tiém an gy chan doan sai néu
thyc hién PGT-M ma khong ¢ phan tich di truyén lién két
[7]. Qua d6, khang dinh gia tri ciia phuong phap phan tich
di truyén lién két sir dung STR trong kiém so4t chét lugng
chan doén di truyén tién 1am t6. Ty 1¢ xay ra hién tugng trao
doi chéo tai cac locus D178802 va D17S928 lan lugt la 1/23
phoi (4,34%) va 3/23 phoi (13,04%), didu nay phi hop do
cac locus & vi tri cang xa so v6i gen GAA thi cang dé c6 kha
ning trao doi chéo trong giam phan I (1,8 ¢cM - D17S802
s0 voi 2,2 ¢cM - D17S928). Di voi cac STR nay, viéc phan
tich di truyén can tién hanh cin than vi d& c6 kha ning gay
ra nham l4n trong xac dinh kiéu gen dan dén chin doan sai.

Mic du, két qua PGT-M cho phép lua chon phdi khong
mang bién thé gen gdy bénh, tuy nhién, chan doan trudc
sinh van dugc khuyén c4o thue hién nham xéac nhan két qua
di truyén cua phoi sau khi 1am t6. Theo khuyén cao cua Hoi
Sinh san va phdi hoc chau Au (ESHRE - 2020) va Hoi San
phu khoa Hoa Ky (ACOG - 2023), chan doan trudc sinh
nén duoc thuc hién sau PGT-M dé dam bao do chinh xac
t6i da va an toan cho thai ky [5, 8]. PGT-M va chan doan
trude sinh khong loai trir 1dn nhau ma déng vai trd bo tro,
gilip nang cao do tin cdy cia chan doan di truyén trong du
phong bénh Pompe.

Viéc ap dung quy trinh Multiplex-PCR, tdi uu va dién di
mao quéan giup phan tich dong thdi nhiéu STR phu hop voi
bdi canh 1am sang & cac nudc dang phat trién nhu Viét Nam
- noi k¥ thuat phan tich lién két sir dung SNP bang NGS
chua phé bién rong ri. Phan tich STR khéng chi ¢6 chi phi



thip ma con khong phu thudc vao bién thé gen cu thé, cho
phép sir dung linh hoat cho céc cip mang cac bién thé gen
khac nhau. Trong thyuc tién PGT-M, phuong phép phan tich
STR st dung k¥ thuat Multiplex-PCR va dién di mao quan
¢6 chi phi thdp hon dang ké so v6i cac k¥ thuat dya trén SNP
array hodc gidi trinh tu NGS, véi qué trinh gidi trinh ty va
phan tich dir li€u tin sinh hoc chuyén sau. Cac nghién ctru
gan diy cho thiy, phuong phap SNP/NGS trong PGT-M c6
vu thé vé& do phan giai, kha ning phat hién dong thoi cac bat
thuong nhiém sic thé va giam kha ning chan doan sai do
hoan vi gen, tuy nhién lai c¢6 chi phi cao hon va yéu cau may
moéc va cong nghé phuce tap [9]. F.R. Parikh va cs (2021)
[10] ciing nhdn manh rang, k§ thuat Multiplex-PCR két hop
STR la nén tang ban dau cia PGT-M, dong vai tro quan
trong trudc khi cac phuong phap SNP array va NGS duogc
phd bién rong rai. Gan day, nghién ctru ciia M. Hornak va cs
(2024) [11] voi k¥ thuat OneGene PGT st dung NGS tich
hop phan tich di truyén lién két cho thay, tiém nang giam chi
phi va thoi glan thao tac, song van can so sanh véi phuong
phap STR truyén théng dé xac dinh hiéu qua kinh té trong
timg bdi canh 1am sang.

Mot glO’l han quan trong cua phuong phap phan tich lién
két 1a yéu cau bit budc phai so sanh thong tin di truyén véi
thanh vién mang gen bénh cua hai bén gia dinh hodc c6 con
da méc bénh, nham xéc dinh alen lién két véi bién thé gay
bénh. Do d0, phuong phap nay khong thé ap dung trong cac
truong hop cp vo chong chua timg sinh con méc bénh va
khong thé thu thap mau tir nguoi than mang gen bénh khac.
Viéc thiét 1ap bo STR hiéu qua doi hoi dir lidu quan thé
16n va mang tinh dic trung cho timg quan thé. Vi vy, cac
nghién ctru trong twong lai can duge mo rong dé chuin hoa
b6 chi thi phii hop v6i quan thé nguoi Vit Nam, gop phan
xay dung chién luoc PGT-M bén viing, kha thi va tmg dung
rong rai trong du phong bénh Pompe.

e ~
5. Két luan

K§ thuat phan tich di truyén lién két v6i b 6 STR gan
gen GAA khuéch dai bang Multiplex-PCR, di dugc ung
dung thanh cong trong chan doan di truyén tién lam t6 bénh
Pompe. Két qua nghién ctru cho th?iy, k¥ thuat c6 do tin cay
cao, gitip giam nguy co chin doan sai do hién tuong mat
alen, phu hop véi diéu kién thyc tién tai Viét Nam.
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