TAP CHIi NGHIEN ClPU Y HOC

PHAN TiCH TiNH DA HINH
CUA MOT SO STR IPNG DUNG TRONG XET NGHIEM DI TRUYEN
TRUGOC LAM TO BENH o-THALASSEMIA

Vii Thi TG Anh'2, Tran Van Khanh', Vwong Vii Viét Ha3
Lé Manh Btrc?, Pham Lé Anh Tuan', Tran Thi Quynh Trang’,
Nguyén Van Chinh2, Nguyén Ngoc Ha Trang'va Lé Thi Phwong"*

"Trwrong Pai hoc Y Ha N§i
2Bénh vién Hiru Nghj Viét Birc
3Bénh vién Buwu Dién

Alpha thalassemia Ia bénh di truyén ldn trén nhiém sdc thé thuong do gidm hodc mét khd ndng san
xuét chudi a-globin trong phén t&r Hemoglobin. Biéu hién 1dm sang khéac nhau tuy thudc vao kiéu gen, tir
trang thai nguoi lanh mang gen khong triéu ching dén héi chimg phu thai Hb Bart’s. Thu tinh trong éng
nghiém (IVF) két hop xét nghiém di truyén truéc lam t6 cac réi loan don gen (PGT-M) la phuong phap duw
phong hiéu qud, tranh viéc dinh chi thai ky. Bé gidm hién tuong ngoai nhiém va mét alen (ADO), Hiép hoi
Sinh Sdn Chau Au (ESHRE) khuyén céo xét nghiém gian tiép bang phén tich cac don vi Iip ngén (STR)
st dung ttr 2 STR trong pham vi 1 - 2Mb quanh cum gen. Nghién ctru khdo sat tinh da hinh cia 5 STR
duoc thuc hién trén 316 nguoi mang dot bién gen a-thalassemia khéng cé quan hé huyét théng cho két
qua 5 STR ¢6 8 - 17 alen; 4/5 STR c6 tinh da hinh cao (0,731 < PIC < 0,786; 0,750 < Ho < 0,968), kha
ndng phéan biét cé thé tét (0,884 < PD < 0,916). Tét ca cac truwong hop nghién ctru cb kiéu gen dj hop tir
& it nhét hai STR cho thdy bé 5 marker STR phu hop va hiéu quéa cho xét nghiém PGT-M a-thalassemia.

Tir khéa: a-thalassemia, STR, phan tich lién két, da hinh di truyén.

. DAT VAN BE

Alpha thalassemia (a-thalassemia) la bénh
di truyén 13n trén nhiém sic thé thuong do sw
gidm hoac mat kha nang san xuét chudi a-globin
trong phan t& Hemoglobin. Bénh thuéc nhom
bénh ly di truyén don gen phd bién nhét, 1a
nguyén nhan gay thiéu mau tan mau hang dau
& tré em." Hién c6 khodng 5% dan sbé thé gisi la
ngwdi mang gen bénh a-thalassemia, phd bién
& cac nwdc Dong Nam A, Dia Trung Hai." Tai
Viét Nam, ngwdi mang gen a-thalassemia chiém
khodng 5% dan s, cé ty |é cao & nhirng vung
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dan toc thiéu sb phia B&c.2Nguoi binh thuwéng
c6 4 gen a-globin ndm trén 2 nhiém sac thé 16
kiéu gen |a aa/aa. Ngwoi mang dot bién gen
thalassemia Ia nguwdi cé 1 dén 2 gen a-globin bj
dot bién. Nguwoi bi bénh a-thalassemia la nguoi
c6 tir 3 gen a-globin bj dot bién. Mat ca 4 gen
a-globin tao nén thé Hb Bart’s (y4) gay phu thai
va tlr vong.2Hién nay, trén thé gi¢i da phat hién
dworc trén 500 dot bién trén gen a-globin, trong
dé dot bién méat doan chiém dén 90%. Dot bién
mét 2 gen a-globin (a® -thalassemia) nhw --SA,
STHAL L FIL 205 g6t bién méat doan mot gen
a-globin (a* -thalassemia) nhw -a*2, -a37... D6t
bién diém trén gen a-globin nhw HbCs, HbQs,
Hb Pakse, Hekinan... 4 Tai Viét Nam dot bién
--SEA g&p phd bién nhét, tiép theo 1a cac dot bién
-a37, -a*2 va HbCs.5
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Nguwoi bi bénh a-thalassemia thé néng can
duoc cham séc y té subt doi. Hién nay, chwa cé
bién phap diéu trj dac hiéu bénh a-thalassemia.
Mot s co thé dwoc chiva khdi bang ciy ghép
thy xwong (ghép t& bao gbc). Tuy nhién, viéc
cly ghép té bao gbc van la moét tha tuc phirc
tap va chira nhiéu rdi ro. Hau hét cac thai mac
a-thalassemia thé ndng (déng hop t&r a® - Hb
Bart's) déu phu, chét lwu trong giai doan 3 thang
cudi cla thai ky, hodc t&r vong sém sau sinh. Vi
vay, xac dinh nguwdi mang gen bénh, va chan
doan truwdc sinh dong vai trd rat quan trong va
la co s& dé dwa ra 16i khuyén di truyén nham
lam gidm ty I& sinh con mac bénh thé nang.&°
Bén canh 4o, xét nghiém di truyén trwde lam
t6 (PGT) dwoc phat trién tlr nam 1980 va ngay
cang duwoc thwc hién rong rai trén thé gioi.”
Thu tinh trong 6ng nghiém (IVF) két hop PGT-M
da duwogc xem la mét phwong phap dy phong
chd ddong hon chan doan trwéc sinh nham ngan
nglra cac rdi loan di truyén, tranh viéc dinh chi
thai ky khi thai nhi bi bénh.

Cac phuwong phap xét nghiém PGT-M bao
gbm phuong phap truc tiép - xac dinh truc tiép
cac dot bién da biét tr b6 me trén phdi nhw
gidi trinh ty Sanger, PCR, Stripassay, Mini
sequencing, NGS... va phuong phap gian tiép
hay phwong phéap phan tich di truyén lién két
(linkage analysis) dé& xac dinh cac haplotype
(nhém cac bién thé di truyén lién két trén
cung mot nhiém sic thé) mang dot bién, ti
do gian tiép xac dinh kiéu gen cla mau phoi.
Qua trinh khuéch dai toan bd bd gen (Whole
Genome Amplification - WGA) cuia té bao phéi
trwdc khi tién hanh phan tich c6 thé xay ra
cac hién twong ngoai nhiém, khuéch dai léch
(amplification bias-AB) hodc mét allele (Allele
Drop-Out- ADO). Dé khac phuc nhitng han ché
nay, ESHRE khuyén cdo can thyc hién két hop
hai phwong phap truc tiép va gian tiép trong

PGT-M.1°

STR (Short Tandem Repeats), cac chubi
DNA 13p ngén gébm 2 - 6 c&p base, phd bién
trong bd gen nhiéu loai. Pac trng béi sy thay
dbi sb 1an 1&p lai, STR rng dung rong trong nhan
dang di truyén, nghién ctu quan thé, khoa hoc
phapy vay hoc ung thw. STR ¢6 tinh da hinh va
kha nang khuéch dai cao thé hién qua cac chi
sb: s6 lwong alen quan sat duoc trong quan thé
nghién ctru (Nall -The number of alleles); kha
nang mot ca thé sé di hop t&r tai mot STR cu
thé (He - Expected heterozygosity); ty 1& ca thé
di hop trong quan thé nghién ctru tai mét STR
cu thé (Ho - observed heterozygosity); Hé sé da
hinh di truyén (PIC - polymorphic information
content); xac suat phan biét gitra hai ca nhan
khéng cé quan hé ho hang (PD - Power of
Discrimination); ti Ié cac STR di hgp trong mét
céa thé (H-indiv - Heterozygosity Individual).

St dung cac marker STR trong xét nghiém
PGT-M a-thalassemia hiéu qua hon do dét bién
gay bénh chi yéu la cac dot bién méat doan
Ién, cac phwong phap trwc tiép nhuw MLPA,
TripAssay hay Gap-PCR khé thwc hién trén
san phdm WGA. Nghién ctvu cla Min Chen
va codng su khao sat tinh da hinh mét s6 STR
xung quanh cum gen a-globin 1Mb trén quan
thé ngudi Trung Qubc, Malaysia, An Do, Nguoi
da trdng va Nguwdi My gbc Phi dé& xét nghiém
di truyén trwdc lam td hoi chirng phu thai Hb
Bart's, nhwng chwa dwoc tién hanh trén quan
thé nguwdi Viét Nam. Vi vay, nghién ciu cla
chung t6i thwe hién nhdm phan tich tinh da
hinh cia 5 STR gébm 2 STR (16PTELO5 va
16PTELO6) ndm trong va 3 STR (D16S521,
16PTEL03, HBA572) ndm s&t cum gen a-globin
vé 2 phia (Hinh 1). Cac STR gén nhan huynh
quang khac nhau dwoc tbi wu héa dé khuéch
dai trong cung mét phan ng multiplex-PCR."
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D168 16PTELO3 HBAS72
e — -
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Hinh 1. Cac STR trén cum gen a-globin
(Ngudn: Min Chen va céng su)

Il. DOl TWVONG VA PHPONG PHAP

1. B6i twong

M3u DNA t& té bao mau cla 316 nguoi
khéng c6 quan hé huyét théng da dwoc xac
dinh mang gen bénh a-thalassemia t nghién
clru tride day tai Trung tdm Nghién ciru Gen-

Protein; trong d6 c6 236 ngwdi mang dot bién
--SEA: 80 ngwdi mang doét bién -a37, -a*2va dot
bién diém.

2. Phwong phap

Bang 1. Danh sach cac cip moi khuéch dai 5 STR

Tén moi Kiéu lap Nhan Trinh tw (5’ - 3°) Kich thwéc
huynh (bp)
quang

F: CAACCATAATAAAAATCTCAGAGGAC
D16S521 (AC)n HEX 373-405
R: CTTTTATTGGCAACCTCGAAGAC
(TA)n F: CAATCCACAGTTACAGCGACG
16PTELO3 HEX 148-195
(AC)n R: CTAGATCCCTCCAGTTTTTATTTC
(CA)n F: ACTAAACTACTTCACTCATTGCTTTCACACAC
16PTELO5 FAM 265-291
R: AGACTACCTGACTGATGCAGGAAAG
F: CAGCTGCACAGGTAGGTGGT
16PTELO6  (CA)n FAM 202-258
R: CCGAGGAGATCGGACTGACGGC
F: GGAAACAGCTGGGTGGTAATCAG
HBA572 (AT)n HEX 245-267

R: GTCATGTCTGATAGCAGG

Phan (rng PCR da méi (multiplex-PCR) cho
mdi mau dwoc thuc hién véi tdng thé tich 20l
bao gdm: 7,5uL nwéc cat khir ion, khdng DNA;
10uL 2X Multiplex Master Mix (QIAGEN); 1,5uL
hén hop mdi nhw bang 1 (ndng d6 0,3uM méi
mdi), 1uL DNA (50 - 100 ng/pL).

Chu trinh nhiét bao gém cac buwéc: kich hoat
enzym & 95°C trong 15 phut, 1ap lai 35 chu ky
(bién tinh & 95°C trong 30 giay, gédn mdi & 60°C
trong 1 phut, kéo dai & 72°C trong 1 phut), két
thic véi buéc kéo dai cudi cung & 60°C trong
30 phat, phan &n dwoc thwc hién trén may
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Eppendorf® Mastercycler® pro S.

Sén phdm PCR duoc dién di trén hé thdng
phan tich ditruyén 3500 Series Genetic Analyzer
(ThermoFisher, Hoa Ky): 0,7uL s&n phdm PCR
huynh quang duwgc tron véi 0,3ul thang chuén
GeneScan 600LIZ va 9uL Hi-Di Formamide
(Applied Biosystems, ThermoFisher, Hoa Ky).

Kich thwéc cac STR dwoc nhap liéu béng
phan mém Microsoft Excel 2007. Hai STR
16PTELO5 va 16PTELO6 chi xuat hién 1 dinh &
ngudi mang dot bién --SEA. 16PTELO5 chi xuét
hién 1 dinh & ngwdi mang dot bién -a*2, cac
STR con lai ¢ thé xuét hién 1 hodc 2 dinh tuy
thudc tinh trang di hop t&r hodc ddng hop tor.
Tt ca nhitng mau khong xuét hién dinh & bat
ki STR nao, dinh khong ré rang hodc khong phu
hop thi can thuc hién lai thi nghiém dé khang
dinh két qua.

TAP CHI NGHIEN ClPU Y HOC

Cac chi sb thdng ké quan thé gébm: Nall, He,
Ho, PIC, PD, p_Hw dwoc phan tich va xt ly sé
liu b&ng phdn mém GenAlEX 6.5.

3. bao dirc nghién ctru

Moi théng tin clia ca nhan dwgc ma hoéa va
gilr bdo mat an toan. Thu thap sb lieu duoc
tién hanh mét cach trung thuwe, chi phuc vu cho
muc dich nghién ctru. Mau DNA cla cac ca
nhan duwoc 14y tir nghién ciru trwde va da dwoc
théng qua Hoi déng dao dlrc clia Trwong Dai
hoc Y Ha Nbi, Gidy chirng nhan s 470/GCN-
HDPBBNCYSH-BHYHN ngay 15/5/2021

Ill. KET QUA

Phan ¢ng multiplex-PCR khuéch dai thanh
cong 5 STR trong cung mét phan &ng trén ca
316 trworng hop. Két qua dién di mao quan mot
mau dwoc thé hién trong hinh 2.

140 180 220 260 380
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16PTELO3

16PTELO6

D16S572  16PTELOS D16S521

Hinh 2. Két qua dién di san pham PCR

Truc tung thé hién dd cao dinh twong ng,
cwong dd tin hiéu thé hién hiéu suat phan (rng
PCR cta méi mbdi; truc hoanh twong &ng véi
kich thwéc sdn phdm PCR cta mbi STR. Két
qua khuéch dai 5 STR cho cac dinh rd rang,
kich thwée tach biét, mau huynh quang twong

&ng nhw da dwoc gén nhan (FAM xanh dwong,
HEX xanh 1a). STR D16S521 déng hop t&r chi
xuét hién 1 dinh, 4 STR con lai két qua dién di
cho 2 dinh tach biét la di hop te.

Két qua phan tich théng ké da dang di
truyén

Bang 2. Phan bé tan suéat alen ctia 5 STR

D16S521 16PTELO3 16PTELO5 16PTELO6 HBAS572
Alen Tansuat Alen Tansuidt Alen Tansuat Alen Tansuat Alen Tan suat
374 0,003 148 0,005 0 0,384 0 0,370 246 0,002
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D16S521 16PTELO3 16PTELO5 16PTELO06 HBA572

Alen Tansuidt Alen Tansuat Alen Tansuat Alen Tansuat Alen Tan suéat
377 0,002 150 0,044 275 0,100 204 0,114 248 0,002
379 0,712 152 0,380 277 0,108 215 0,003 250 0,002
381 0,038 154 0,214 279 0,138 217 0,013 252 0,101
383 0,002 156 0,089 281 0,149 219 0,005 254 0,269
387 0,002 158 0,141 283 0,047 221 0,116 256 0,312
389 0,021 160 0,098 285 0,068 223 0,095 258 0,209
391 0,041 162 0,011 287 0,006 225 0,038 260 0,090

393 0,134 163 0,002 227 0,052 262 0,013
395 0,040 164 0,006 229 0,130 264 0,002
397 0,006 166 0,011 231 0,032

233 0,024

235 0,002

237 0,002

241 0,003

243 0,002

245 0,002

C6 316 ca thé véi 57 alen duwgc quan sat 16PTELO3 va D16S521 c6 11 alen, 16PTELO6
thay trong nghién ctru. Tan sb alen dao déng c6 17 alen). Alen phd bién nhéat ctia méi locus
tr 0,002 dén 0,712. Sé lwong alen quan sat twong ng la D16S521 (379bp), 16PTELO3
duoc tir 8 - 17 alen khac nhau cho médi locus (152bp), va HBA572 (256bp).

(16PTELO5 c6 8 alen, HBA572 c6 10 alen,

Bang 3. Pic diém théng ké ciia nam STR nam trong viing gen o globin (n = 632)

Locus N Nall He Ho PIC PD p-Hw
16PTELO3 632 11 0,772 0,750 0,741 0,916 < 0,01
16PTELO5 632 8 0,784 0,968 0,758 0,884 < 0,001
16PTELO6 632 17 0,806 0,968 0,786 0,912 < 0,001
D16S521 632 11 0,470 0,449 0,446 0,682 < 0,001

HBA572 632 10 0,770 0,816 0,731 0,893 > 0,05

Ty & di hop t&r mong doi (He) dao dong tw di truyén (PIC) dao déng tir 0,446 dén 0,786.
0,470 dén 0,806. Ty |& di hop t&r quan sat duoc Xac suét phan biét ca thé (PD) dao dong tw
(Ho) dao dong tir 0,449 dén 968. Hé sb da hinh 0,682 dén 0,916.
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Kiém dinh Chi-Square cho can bang Hardy-
Weinberg cho thdy 4/5 STR c6 sy khac biét c6
y nghia théng ké gitra tan sé kiéu gen quan sat
va tan sé kiéu gen ky vong (p-Hw < 0,01), do
doé quan thé khéng can bang Hardy-Weinberg;
ngoai trtr locus HBA572 (p-Hw > 0,05).
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Do di hop tir ca thé

S6 lweng ngwdi mang gen di hop

Hinh 3. Biéu dé phan b6 d6 di hop ca thé

Do di hop céa thé trong 316 ca thé phan tich,
cd 11 ca thé mang 2 STR di hgp (H-indiv = 0,4),
75 c4a thé mang 3 STR dj hop (H-indiv = 0,6),
148 ca thé mang 4 STR dj hop (H-indiv = 0,8)
va 82 ca thé mang 5 STR di hop (H-indiv = 1,0).
100% ca thé mang trén 2 STR dj hop.

IV. BAN LUAN

Tét ca 316 trwdng hop tham gia nghién ctu
déu khuéch dai dwoc 5 STR trong cung mot
phan &ng multiplex-PCR. Sé lwgng alen quan
sat dwoc tir 8 - 17 alen khac nhau cho méi locus
STR. Phan tich tan sb alen dao dong tir 0,002
dén 0,712. Cac STR trong nghién ctru cé sb
lwong alen (Nall) thAp hon so véi nghién ciru
cua tac gia Min Chen va cong sw (2015) v&i cac
STR twong tw tir 2 - 4 alen.' C6 thé do nghién
clru cGia Min Chen tién hanh trén quan cac quan
thé da sac toc gébm cé nguwdi My gbc Phi, ngudi
Da trang, ngu®i Ma Lai, Trung Quéc, An D6 véi
mirc d6 da dang di truyén trong quan thé Ion,
nén sb lwong alen nhiéu hon so véi quan thé
chd yéu la nguwdi Kinh tai mién Bac Viét Nam
trong nghién ctru cla ching toi.

Locus 16PTELO5 quan sat thay it alen nhét
(8 alen), nhung tan suét alen phan bd twong
dbi déu, twong tw locus 16PTELO3, 16PTELOS,
HBA572; locus D16S521 ¢c6 11 alen nhuwng tan
suat alen phan bd khoéng déu tap trung phan
Ién & kich thwérc 379bp. Trong quan thé cé sy
phan bé tan suét alen déu, theo dinh ly Hardy-
Weinberg, ti 1& di hop tir s& dat cwc dai néu
quan thé khong co cac yéu té 1am thay ddi tan
suéat alen (nhw chon loc tw nhién, di cw, hay dét
bién). Dac biét, khi tan suét alen gan bang nhau,
xac suét tao ra di hop tlr sé I&n nhét. Vi vay, ty
I& di hop t& quan sat dwoc (Ho) cia bédn STR
16PTELO3, 16PTELO5, 16PTEL06, HBAS572
nay sé cé xu hwéng cao hon, ti 1€ di hgp tir cla
locus D16S521 ¢6 xu huwéng thap hon.™

Tan suét di hop quan sat dwoc (Ho) trong
nghién clru nay cé gia tri trung binh trén tat
ca cac STR 1a 0,790 cao hon so véi tan suét
di hop t& mong doi (He) 1a 0,720. B4n STR
16PTELO3, 16PTELO05, 16PTEL06, HBA572 c6
gia tri He twong dbi déu nhau va & mic cao
(0,750 - 0,968), D16S521 c6 gia tri He thap
nhét 1a 0,470. Bén canh d6, bdn STR nay ciing
c6 gia tri Ho twong ddi déu nhau va & mirc cao
(0,770 - 0,806), locus D16S521 c6 gia tri Ho
thdp nhét (0,449). Tan suét di hop quan sat
duoc Ién hon tan suét di hop ky vong, diéu nay
c6 nghia la tan suét alen trong quan thé dang
thay ddi theo huwéng khdng can bang di truyén.
Két qua cta nghién clru cho thdy cac yéu té
nhw chon loc tw nhién, dot bién hoac di nhap
gen dang tac dong khién quan thé cé xu huéng
hd tro chon loc hé tro dj hop.™

Hé s6 da hinh di truyén (PIC) dwoc xem 1a
thwéc do da hinh cla céac alen trén mdi locus
STR. Gia tri PIC cang I&n tirc la mirc dO da
hinh clGa locus do mdi khuéch dai cang lén
(nhiéu alen dwoc sinh ra). Trong nghién ctru
nay, gia tri PIC & 5 STR 16PTELO03, 16PTELO05,
16PTEL06, D16S521, HBA572 lan lwot la
0,741; 0,758; 0,786; 0,446 va 0,731. Bén locus
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c6 gia tri PIC twong déi déu nhau va & murc
cao, locus D16S521 c6 gia tri PIC thp nhét
(0,446). Két qua thap hon nghién ctru ctia Min
Chen va cdng s (2015) khi danh gia da dang
di truyén quan thé nguwdi My gde Phi, da tréng,
Ma Lai, Trung Quéc, An Do twong tng voi sb
lwong alen quan sat dwoc & hai nghién ctru.

Xac suét phan biét ca thé (PD) dao dong t
0,682 dén 0,916. Mbi ca thé sé& cé nhirng kiéu
gen khac nhau tai mdi locus (do cd sw khac
biét vé cac alen). Khi tién hanh nghién ctu di
truyén, mét trong nhitng yéu td quan trong la
chon cac locus (vi tri gen) cé khd nang phan
biét tét gitra cac ca thé dé dam bao tinh chinh
xac va hiéu qua trong viéc phan tich. Locus cé
PD cao la lwa chon tét, vi chiing cung cap nhiéu
thong tin di truyén va giup xac dinh sw khac biét
gitra céac ca thé trong quan thé. Gia tri PD cla
5 STR cao cho thdy rang cac STR trong nghién
clru c6 thé gitp phan biét mét cach rd rang gitra
cac ca thé trong quan thé.™

Bén trén nadm locus 16PTELO3, 16PTELOS5,
16PTEL06, D16S521 ¢ phan phdi khéng tuan
theo can bang Hardy-Weinberg. Chi c6 locus
HBA572 phan phéi tuan theo can bang Hardy-
Weinberg. Cac STR trong nghién clru nay
cho két qua sai khac so véi can bang Hardy-
Weinberg do chi s6 kiéu gen di hop t& quan sat
dwoc cao hon chi sb kiéu gen di hop t& ky vong.

Toan bo ca thé trong nghién clru déu mang
tinh trang di hop t& déi véi it nhat hai locus cho
thay rang cac STR dwoc st dung trong nghién
cru mang tinh da hinh cao, giup phan biét dwoc
alen lanh hodc alen bénh ctia b6 me di truyén
cho thé hé sau. Két hop véi két qua nghién ctru
cta Vwong Vi Viét Ha va cong sw nam 2024 da
xac dinh thanh cong kiéu gen cho 444 méu phoi
ctia 89 cap vo chdng, cé thé khang dinh ring
bd 5 marker STR nay c6 thé ap dung hiéu qua
cho xét nghiém PGT-M bénh a-thalassemia.
Tuy nhién, can nghién clru danh gia, so sanh

vé hiéu qua ap dung phwong phap truc tiép
va phuong phap gian tiép théng qua phan tich
STR dé dwa ra quy trinh PGT-M chuén ap dung
trén toan bd mau phéi clia cac cap vo chong
mang dot bién gen a-thalassemia tai Viét Nam.

V. KET LUAN

Trong 316 ca thé cé 57 alen dwoc quan sat
thay. S6 lwgng alen quan sat duwgc tir 8-17 alen
khac nhau cho médi locus. Tan suét alen dao
doéng tir 0,002 dén 0,712. Bon trén ndm STR
¢6 tinh da hinh cao (0,731 < PIC < 0,786; 0,750
< Ho < 0,968), kha n&ng phan biét ca thé tét
(0,884 < PD < 0,916). Tat ca cac trwdng hop
nghién cru c6 kiéu gen di hop t& & it nhat hai
STR cho th4y bd 5 marker STR phu hop va hiéu
qua cho xét nghiém PGT-M a-thalassemia tai
Viét Nam. Nén mé& rong nghién clru trén toan
thé quan thé ngudi Viét Nam thudc cac dan toc
va vung dia ly khac nhau dé cé sé liéu khoa hoc
cu thé tién t&i phat trién bd sinh phdm STR cho
xét nghiém PGT-M bénh a-thalassemia.
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Summary

ANALYSIS OF POLYMORPHISM IN SOME STRS APPLIED
IN THE PREIMPLANTATION GENETIC TESTING (PGT-M) OF
a-THALASSEMIA

Alpha thalassemia (a-thalassemia) is an autosomal recessive genetic disorder caused by a
reduction or loss of a-globin chain production in the hemoglobin molecule. Clinical presentation
varies depending on the genotype, from a silent carrier state to Hb Bart’s hydrops fetalis syndrome.
In vitro fertilization (IVF) combined with pre-implantation genetic testing for monogenic disorders
(PGT-M) is an effective preventive method, avoiding pregnancy termination. To reduce the risk
of contamination and Allele Drop-Out (ADO), the European Society of Human Reproduction and
Embryology (ESHRE) recommends indirect testing using short tandem repeat (STR) analysis,
employing at least 2 STR markers within 1-2 Mb around the a-globin gene cluster. A study on 316
unrelated a-thalassemia carriers revealed that five STRs had from 8 to 17 alleles. Four of the five
STRs exhibited high polymorphism (0.731 < PIC < 0.786; 0.750 < Ho < 0.968), with good individual
differentiation capability (0.884 < PD < 0.916). All individuals were heterozygous at least at two loci,
indicating that the designed STR markers set is suitable and effective for most cases of PGT-M for
a-thalassemia.

Keywords: a-thalassemia, STR, Linkage analysis, Genetic polymorphism.
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