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XET NGHIEM DI TRUYEN TRU'O'C LAM TO BENH HEMOPHILIA B
BANG PHAN TiCH CAC STR LIEN KET GEN F9

TOM TAT

Pat van dé: Hemophilia B la bénh mau khé dong
di truyen lien két NST X do ddt bién gen F9, chua co
diéu tri triét d&. PGT-M 13 bién phap hiéu qua gitp du
phong truyen gen benh sang thé hé sau. Muc tiéu;
Xac dinh bién thé F9 gay bénh trén phéi trudc 1am t&
cla ba gia dlnh mang gen bénh béng phan tich STR.
Doi tugng va phu‘dng phap Nghlen cfu chum ca
bénh trén mau mau va té bao ph0| sau IVF cla ba gia
dinh mang b|en thé c.880C>T va c.676C>T. Céc ky
thuat st dung gom PGT-M, Multiplex PCR, dién di mao
quan phan tich lién két STR va giai trlnh tu Sanger.
Két qua Thlet Iap dugc sa do lien két gen F9 cua ba
gia dinh va phan t|ch trén 8 mau phoi bao dé xac dinh
bién thé gen F9 gay bénh Hemoph|I|a B. Két luan:
Xac dinh dugc blen thé gen F9 clia phéi bang phuong
phap phan tich céc STR lién két gen trong xét nghiém
di truyen trudc lam t8 bénh Hemophilia B.

T khod: Hemophiiia B, PGT-M, STR.

SUMMARY
PREIMPLANTATION GENETIC TESTING
FOR HEMOPHILIA B USING STR LINKAGE

ANALYSIS OF F9 GENE

Background: Hemophilia B is an X-linked
inherited bleeding disorder caused by mutations in the
FO gene, with no curative treatment -currently
available.  Preimplantation genetic testing for
monogenic disorders (PGT-M) is an effective approach
to prevent transmission of the pathogenic variant to
the next generation. Objective: To identify F9
pathogenic variants in preimplantation embryos from
three carrier families using STR analysis. Materials
and Methods: A case-series study was conducted on
peripheral blood samples and biopsied embryos after

1Truong Pai hoc Y Ha Noi

2Cong Ty TNHH KHKT&DV Genome

3Hoc vién Quéan y

Chiu trach nhiém chinh: bang Ti€n Trudng
Email: truongdtvmmu@gmail.com

Ngay nhan bai: 2.10.2025

Ngay phan bién khoa hoc: 13.11.2025
Ngay duyét bai: 4.12.2025

262

Nguyén Ba Tién', Vi Thi Huyén!,
Nguyeén Thi Nga?, Ding Tién Truong?
IVF from three families carrying F9 variants c.880C>T
and c.676C>T. Techniques applied included PGT-M,
multiplex PCR, capillary electrophoresis, STR-based
linkage analysis, and Sanger sequencing. Results:
The F9 linkage maps of the three families were
successfully established, and eight embryo samples
were analyzed to determine the presence of the
pathogenic F9 variants causing Hemophilia B.
Conclusion: The pathogenic F9 variants in embryos
were accurately identified using STR-based linkage
analysis in PGT-M for Hemophilia B.
Keywords: Hemophilia B, PGT-M, STR.

I. DAT VAN PE

Hemophilia B la r6i loan déng mau di truyén
lién két nhiém sic thé X do dot bién gen F9, dan
dén gidm hoat tinh yéu t6 IX. B&nh it phd bién
hon Hemophilia A va chiém khoang 15-20% cac
truGng hdp Hemophilia, véi ty 1€ mac 1/30.000
nam giGi[1-2]. Hon 3000 bién thé F9 da dugc
ghi nhan c6 lién quan dén bénh[2].

Du hiém gdp, Hemophilia B 1a bénh Iy man
tinh, diéu tri kéo dai va ton kém, anh hudng
dang k& dén chat lugng séng va cd thé de doa
tinh mang. Phucong phap diéu tri chu yéu hién
nay van la bd sung yéu t6 dong mau khi chay
mau khdng kiém soat. Vi vy, du phong sinh con
mac bénh 1a hudng tiép can hiéu qua nhat déi
V@i cac gia dinh mang gen bénh.

Trong cac bién phap du phong, xét nghiém di
truyén trudc lam t6 (PGT-M) dugc danh gia hiéu
qua nhd két hop IVF véi phan tich di truyén dé
lua chon phéi khong mang dot bién. Tuy nhién,
chan doan trén mau t& bao phéi gdp khoé khan do
lugng DNA thap, nguy cd mdt alen (ADO) va
ngoal nhiém, vai ty 1& c6 thé téi 30%[3]. Do dé,
can phdi hgp phugng phap gian ti€p, trong dé
phan tich STR dugc st dung rong rai nhd tinh da
hinh cao va kha nang theo ddi di truyén.

Tai Viét Nam, nghién ciu vé PGT-M cho
Hemophilia B con han ché. Bai bao nay trinh bay
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két qua thuc hién PGT-M & ba gia dinh mang
gen bénh, v&i muc tiéu: "Xdc dinh bién thé gen

F9 géy bénh Hemophilia B cda phdi trudc lam té

béng phuong phap phén tich STR.”

I. DOl TUONG VA PHU'O'NG PHAP NGHIEN CU'U

2.1. P6i tugng nghién ciru. Nghién clu
chum ca bénh dugc thuc hién trén mau mau
ngoai vi va mau t€ bao sinh thiét phéi nang thu
dugc sau IVF cla 3 gia dinh mang cac bién thé
c.880C>T va c.676C>T trén gen F9 gdy bénh
Hemophilia B. Téng cdng, nghién c(tu thu nhan 9
mau DNA tir mau ngoai vi va 8 san phdm WGA
tr t€ bao phoi nang cua ba gia dinh.

2.2. Phuong phap nghién ciru

* Ky thudt PGT-M duoc trién khai theo
hai giai doan:

- Giai doan tién ldam sang: gom khao sat bién
thé& gay bénh trong gia dinh va danh gia quy luat
di truyén; xac dinh haplotype nguy cd nhdm
phuc vu phan tich di truyén cho cac mau phoi.

- Giai doan phan tich mau phdi: ti€p theo thuc
hién phan tich di truyén lién két dua trén bo
haplotype gém cac chi thi STR lién két vdi alen dot
bién dé xéc dinh tinh trang mang gen cua phdi.

* Cac ky thuat duoc su’ dung:

- Khuéch dai toan bd hé gen (WGA): T€ bao
phdi dugc khuéch dai bang bo REPLI-g Single Cell
Kit (QIAGEN) theo hudng dan ctia nha san xuat.

- Tach chiét DNA: DNA tdng s6 dudc tach tir
200 pL mau ngoai vi bdng bd QIAamp DNA Mini
Kit (QIAGEN).

- Giai trinh tu Sanger: Bién thé c.880C>T va
c.676C>T trén gen F9 dugc xac dinh bdng bd
BigDye Terminator v3.1 Cycle Sequencing Kit
(Thermo Fisher Scientific). Trinh tu nucleotide
dugc phan tich bdng phan mém BioEdit
Sequence Alignment Editor.

- Xac dinh ki€u gen cta cac STR: PCR vong 1
(Multiplex PCR) cd téng thé tich 50 pL gém: 1X
QIAGEN Multiplex PCR Master Mix; 50-100 ng
DNA; 9 cap m6i STR. Chu trinh nhiét trén may
ProFlex (ABI, Thermo Fisher): 95°C 15 phut; 32
chu ky (94°C 30 gidy — 60°C 90 gidy — 72°C 1
phut); cudi 60°C 30 phdt. PCR vong 2 (gén huynh
quang): téng thé tich 20 pL gém: 1X QIAGEN
Multiplex PCR Master Mix; 1 pL san phdm PCR
vong 1; 0,2 uM moi moi gan mau (HEX, FAM, NED)
vdi chu trinh nhiét tuong tu vong 1.

- Pién di va phan tich: San phdm PCR dugc
bién tinh va dién di mao quan trén hé thong ABI
3500. Ki€u gen STR dugc phan tich bang
GenMapper 6.0. Haplotype nguy cd va khéng
nguy cd clia cac thanh vién gia dinh dugc xac
dinh bdng phan tich lién két.

- Phan tich lién két gen: Cac haplotype dugc
xac dinh nhd viéc xac dinh cac alen cta cac STR
theo c6t va md hda bang mau sac khac nhau,
sau khi xac dinh ki€u gen & cac thanh vién trong
gia dinh. Haplotype nguy cd va khong nguy cd
dugc xac dinh nhG theo déi su di truyén trong
gia dinh. Mirc do thong tin ctia tirng STR dudc
phan loai thanh day du thong tin la cac STR cé
cac alen khac biét gilta cac thanh vién, cho phép
xac dinh ro haplotype nguy cc va haplotype khéng
nguy cd; STR ban thong tin (semi-informative
marker) la cac STR chi cho phép xac dinh
haplotype trong mot s6 trudng hop nhat dinh; STR
khong thong tin la cac STR khéng dd kha nang
phan biét haplotype cla gia dinh, do khoéng cé su
khac biét alen cd y nghia cho phan tich.

Il. KET QUA NGHIEN cUU

3.1. Két qua thiét 1ap tién 1am sang cho
cac gia dinh cé bién thé gay bénh trén gen
F9. Chlng t6i ti€n hanh xac dinh truc ti€p bién
thé & céc thanh vién gia dinh bang ki thuét giai
trinh tu Sanger. Két qua dugc thé hién & hinh 1.
| | |
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Hinh 1. Két qua gidi trinh tu’ Sanger cac
mau thanh vién cac gia dinh

Két qua phan tich STR lién két gen cla gia
dinh dugc trinh bay tai hinh 2. Bo haplotype cua
ngudi va dugc ky hiéu bdng cdt mau dé va cot
mau xanh, trong khi bd haplotype clia nguGi
chdng dudc biéu dién bang cdt mau vang va cot
mau trdng. Ngudi vé mang bién thé gy bénh
trén NST X & trang thai di hgp va dugc di truyén
tr me; do d6, cot mau déd dudc xac dinh la
haplotype nguy cd, chifa alen doét bién di truyén
tlr me sang ngudi vg. Cot mau trdng chi hién két
qua tai marker AMEL, cho thdy day la haplotype
lién két NST Y cua ngudi chong. TU cac dir liéu
nay, gia dinh HBO1 da dugc thiét 1ap va xac dinh
thanh c6ng haplotype nguy cc va haplotype
khéng nguy cg, phuc vu phan tich PGT-M. Danh
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gia mic do thong tin clia cac STR cho thay: STR
day du thong tin: DXS8094, DXS1211, DXS1192;
STR ban thong tin: DXS1205.

Chang
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Hmh 2. So’ d’o pha hé xac dinh haplotype
trén cac thanh vién gia dinh HBO1
Tudng tu, két qua phan tich cta gia dinh
HB02 da thuc hién thanh cong qua trinh thiét 1ap
va xac dinh dugc haplotype nguy co va khong
nguy co. Pong thdi cling danh gid dugc tinh
thong tin cla cac STR: STR DXS8094 va
DXS1192 la 2 marker ban thong tin (Hinh 3).
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Hinh 3. Sa‘ do pha hé xac dinh haplotype
trén cac thanh vién gia dinh HB02
(AF: Amplification Failure)
Tuong tu, két qua phan tich cia gia dinh
HBO3 cho thdy bo haplotype clia ngudi vg la cot
mau dé va mau xanh, bd haplotype cla ngudi
chéng la c6t mau vang va mau trdng. BO
haplotype cua ngugi con trai la cot mau dé va
mau trang, trong dé c6t mau trdng chi thé hién 1
marker duy nhat la AMEL nén day la bo
haplotype lién két NST Y di truyén tir b6 suy ra
c6t mau do di truyén tir ngudi me. Vi ngudi con
trai bi bénh mang kiéu gen ban hgp t&r F9
c.880C>T lién két NST X di truyén tir ngusi me,
ching t6i két ludan cot mau do la bo haplotype
chra gen dot bién. Dong thdi cling danh gia
dugc tinh thong tin ctia cac STR trong dé cé STR
DXS1232 la marker day da thong tin, cac STR
DXS1192, DXS1205, GATA31E08 va DXS8094 la
marker ban thong tin (Hinh 4). Chdng toi da
thiét 1ap thanh coéng giai doan tién Iam sang cho
gia dinh HBO3.

264

Hinh 4. So do pha hé xac dinh haplotype
trén cac thanh vién gia dinh HBO3

_ 3.2. Két qua phan tich phéi. Dau tién, cac
mau phdi sinh thiét sé dugc thuc hién ky thuat
khuéch dai toan b hé gen. Sau do, ching t6i ap
dung quy trinh xac dinh kiéu gen cdc STR thdng
gua dién di mao quan va phan tich di truyén lién
két thong qua cac STR. Dong thdi, ching t6i tién
hanh xac dinh truc ti€p bién th€ bang ky thuat
Sanger. Trong qua trinh phan tich, cac STR day
da thong tin va ban théng tin dugc uu tién sir
dung dé xac dinh haplotype. K&t qua dugdc thé
hién & cac hinh sau:

Gia dinh HBO1:
R o —
[ | fi= K v | Lt
- Er
" 1 e PR & £-.]
Frd Pt el Li f
- e lilen)
e T -
e alie : | L |
oty T | o
i o
i : '
— == =
1l L.
e _— S
11 2
; [ | T
- T ; " _
I | ki

Hinh 5. Xac dinh kiéu gen céc STR bang
phdn mém Genmapper 6.0 trén gia dinh
HBO1
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vy

Hlnh 6. So do pha hé xac dmh haplotype
trén cac phéi cua gia dinh HB01

Kiéu gen cac STR dudc xac dinh bang phan
mém Genmapper 6.0 (hinh 5), sau do6 lan lugt
dugc sap x€p vao cac cbt tuong tng (hinh 6).
Két qua xac dinh haplotype clia gia dinh HBO1
cho thdy phoi 1 tugng (fng vdi cot mau do la
haplotype nguy cd di truyén tur ngudi me va cot
mau vang la haplotype khong nguy cg di truyén
tIr ngudi bo, chdng t6i két luan phdi 1 la phéi nir
mang kiéu gen di hgp tir. Phdi 2 va 3 tudng (ng
v@i c6t mau xanh haplotype khong nguy co va
c6t mau trédng 1a haplotype lién k&t NST Y nén
két luan la phoi nam khéng mang gen bénh.

Gia dmh HBO2:

Hmh 7. S0 do pha hé xdc dinh haplotype
trén cac phéi cua gia dinh HB02

Két qua trinh bay trén hinh 7 phan tich gia
dinh HB02 cho thay b6 haplotype clia ca 4 phoi
giong nhau gom cot mau do la haplotype nguy
cd va cbt trang la haplotype khéng nguy cd lién
két NST Y, do d6 két luan ca 4 phoi la phoi nam
mang kiéu gen ban hgp tur, bi bénh.

Gia dinh HBO3:

Hinh 8. So dé pha hé xac dinh haplotype
trén phéi cua gia dinh HB03

Két qua & hinh 8 phan tich gia dinh HBO3
cho thay bo haplotype cia ph6i gom cot mau do
la haplotype nguy cd nhan tir ngudi vg va cot
mau vang la haplotype khong nguy co nhan tir
ngudi chong, do d6 chdng téi két luan phdi la
phdi nir mang kiéu gen di hgp tr.

K&t qua xac dinh truc ti€p bién thé bang ky
thuat Sanger dugc minh hoa & hinh 9, két qua
nay hoan toan phu hgp véi két qua phuang phap
phan tich haplotype.
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Hinh 9. Két qua gidi trinh tu Sanger trén 8
mau phéi

IV. BAN LUAN

Hemophilia B (bénh mau kho dong B) la
bénh di truyen 13n lién két nhiém sic thé X do
thi€u hut yéu t6 déng mau IX. Nam gidi mac
bénh sé truyén NST X mang doét bién cho toan
bo con gdi, khién ho tré thanh ngudi mang gen
bénh; trong khi phu nir mang gen bénh c6 50%
kha ndng truyén NST X mang dot bién cho con
trong moi lan mang thai[4]. Perdng phap diéu
tri hién nay cha yeu la bé sung yéu t6 dong mau
bi thiéu, nhu’ng c6 thé dan dén nguy cd xuat
hién khang thé (rc ché& yéu t6 ddng mau va nhiéu
bién chitng khac[5]. Vi vy, bién phap t6i uu dé
quan ly bénh la du phong di truyén, ngdn nglra
truyén cac bién thé gy bénh sang thé hé sau.

Trong cac chién luge du phong, PGT-M dugc
xem la phugng phap hiéu qua nhat cho bénh
dan gen, gilp cac gia dinh mang gen bénh sinh
con khoe manh ma khong phai d6i mat véi ap
luc tdm ly va y khoa tUr viéc dinh chi thai trong
chén doéan trudc sinh. Tuy nhién, PGT-M cd thé
gap sai so, trong do hién tugng mat alen (ADO)
la ph6 bién nhdt. ADO xay ra khi mdt alen khong
dugc gan moi trong giai doan dau khuéch dai
DNA, dan dén viéc khong tao ra san pham PCR
tuong (ng. O kiéu gen di hgp t&, ADO cd thé
lam mat mot alen va dan dén chan dodn nham
phoi thanh dong hop tir, gay ra am tinh gla hodc
duagng tinh gla DGi v6i Hemophilia B, viéc phat
hién truc ti€p dot bién trén gen F9 dac biét de bi
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anh hudng bdi cac sai s6 nay. Do do, phan tich
lién két gen bang cac marker STR dugc uu tién
s’ dung nham theo ddi su’ di truyén alen dot
bién va kiém soat ADO.

KE tir trudng hop dau tién dugc Alan
Handyside bdo cdo ndm 1990, dd@ cd hang nghin
chu ky IVF két hgp PGT-M dugc thuc hién trén
toan thé gigi[6]. MOt nghién cfu tai Tay Ban Nha
nam 2015 bdo cdo chan doén trudc lam t6 cho 34
cap vg chong, trong d6 30 cap mang gen
Hemophilia A dugc phéan tich bang STR lién két gen
F8, va 4 cap mang gen Hemophilia B chi thuc hién
chon phoi nir dua trén xac dinh gidi tinh[7].

Trong nghién clru cta ching t6i, gia dinh
HBO1 ghi nhan hién tugng ADO tai hai marker
DXS1211 va GATA31EO8 trén pho6i s6 1. Tuy
nhién, nhg st dung bo 9 marker STR, ching t6i
van thu dugc du thong tin dé xac dinh tinh trang
di truyén cta phdi, cho thdy ADO van la yéu t6
can dugc ki€m soat chdt ché khi phan tich mau
phoi c6 lugng DNA thap. Quy trinh PGT-M dudc
thuc hién theo khuyén cao ESHRE 2020, két hgp
ky thuat truc ti€p (gidi trinh tu Sanger) vdéi
phuong phap gian ti€p (phan tich STR lién két
vdi gen F9) nham téng do chinh xac[3]. Két qua
kifu gen phdi tir hai phucng phép hoan toan
trung khdp, goép phan cing cd do tin cay cua
chén doan.

Ky thudt xét nghiém trudc lam t8 cho
Hemophilia B cho thay gia tri 'ng dung cao trong
thuc hanh l1dam sang, gop phan loai bé gen bénh

hodc nguy cd mac bénh & thé hé sau cho cac gia
dinh mang gen bénh.

V. KET LUAN

Nghién cilu d3 xac dinh dudc bién thé gen
F9 gay bénh Hemophilia B & 8 phéi bao & 3 gia
dinh mang gen bénh bang phan tich cac STR lién
két gen.
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CAP NHAT BANG CHU'NG VE GIAM DAU DA MO THU'C SAU PHAU THUAT
GAN: CO’' SO’ LA CHON THUOC GIAM PAU TOAN THAN VA GAY TE VUNG

Huynh Vin Binh!, Lwong Toan Hoang Long!,
Nguyén Trung Cwong'!, Nguyén Trong Thang'

TOM TAT

Phau thuat gan la mot trong nhitng phau thuat
I6n, tidm &n nguy cd dau sau md cao, anh hudng dén
h0| phuc va chat lugng cham séc néu khong dugc
klem soat tot. Glam dau da mo thdc, bao gom gay té
ving nhu té ngoa| mang ciing nguc, té mat phang
ngang bung, té mat phang ¢ dung song, truyén
thudc té qua catheter v&t mo, phdi hgp véi cac thudc
gidm dau toan than nhu paracetamol va NSAIDs, da
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dugc chifng minh hleu qua qua nhleu nghién clu gan
day. Ky thuat té ngoai mang CLrng van dugc xem la ky
thuat glam dau chudn, nhung c6 nhiéu bét Igi. Gan
day, cac nghlen ctru cho thdy mot ky thuat té vung
mdi nhu' t& mét phang ngang bung, té méat phang co
dung s6ng, va té thdm vét mo co thé I lva chon thay
thé. Bai tong quan nay cung cap cac bang chiing cap
nhat va phan tlch chi tiét cac nghién cttu, so sanh hiéu
qua han ché va khuyén cao thuc hanh Iam sang theo
bang chu‘ng T khoa: Giam dau da mo thirc, glam
dau sau phau thuat gan, t& ngoai mang clng, te mat
phang ngang bung, t& m3t phang co dung séng, té
tham vét mo.

SUMMARY
UPDATED EVIDENCE ON MULTIMODAL
ANALGESIA AFTER LIVER SURGERY:



