TAP CHi NGHIEN CU’U Y HOC

BAO CAO CA BENH: CHAN DOAN TRUOC SINH
BIEN THE GEN ALPL GAY BENH GIAM PHOSPHAT MAU &
THAI NHI CO BAT THUONG HE XUONG

Pao Thi Trang"?, Lwong Thi Lan Anh'2, Tang Xuan Hai®
Tran Anh Ta3, Nguyén Xuan Chung?, Ngé Van Canh?
Dinh Thi Quynh? va Nguyén Thi Hao*~

"Trrong Pai hoc Y Ha Noi

2Bénh vién Dai hoc Y Ha Noi

3Bénh vién San Nhi Nghé An

Bénh gidm phosphat méu (Hypophosphatasia) do bién thé gy bénh trén gen ALPL la bénh hiém
gap, mot sb it ca dwoc chdn doan di truyén truéc sinh khi siéu 4m phét hién béat thuong hé xuong.
Nghién ctru mé ta truong hop thai phu 26 tubi mang thai lan dau, thai 17 tudn siéu &m phat hién ngan
cac xwong dai va gép goc, giam méat dé xwong, ban chéan veo. Xét nghiém giai trinh tw ving ma hoa cta
céc gen (Exome sequencing, ES) cho méau 6i va gidi trinh tw Sanger cho méu méu bbé me. Két qué phét
hién déng hop tir bién thé cé kha ndng géy bénh trén gen ALPL:c.707A>G (NM_000478.6) & thai. B4, me
la nguoi mang di hop tir bién thé nay véi thé nhe cua bénh gidm phosphat mau. Thai nhi véi bét thuong
hé xwong cén luu y co ché di truyén lan, trong dé c6 gen ALPL gay bénh Hypophosphatasia. Xéc dinh
nguyén nhén di truyén & thai nhi va phén tich tinh trang mang gen cta bé me gitp danh gia ré vé nguy co

tai mac & ldn mang thai sau, tir dé, tw van cac phuong phap chan doén truéc sinh pht hop cho gia dinh.

T khéa: Hypophosphatasia, gen ALPL, di truyén lan, bat thwong hé xwong, chan doan trwéc sinh.

I. DAT VAN DE

Bénh gidm phosphatase mau
(Hypophosphatasia - HPP) (PMID: 241510,
241500 va 146300) la mot réi loan di truyén
hiém gap, dwoc dic trwng béi sy khiém khuyét
khoang hoa xwong va/hodc rang va giam
nong do alkaline phosphatase (ALP) trong
huyét thanh. Phd l1am sang cta HPP rat khac
nhau, t& dang rat nang, chi yéu gay t& vong
trwdc sinh cho dén dang nhe khéi phat muédn &
ngwoi trwedng thanh voi cac triéu chirng khong
dac hiéu nhw bénh khép va dau co xwong.
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Ti 1& mic cac dang nang dwoc wdc tinh la
1/300.000 & chau Au va 1/100.000 & Bac My.
HPP dwoc gay ra béi cac bién thé méat chirc
nang trong gen ALPL (1p36.12), gen ma hoa
enzyme phosphatase kiém khong dac hiéu cta
md (tissue- nonspecific alkaline phosphatase -
TNSALP). Enzyme nay déng vai tro quan trong
trong sw phat trién cia xwong va rang, hoat
doéng trong nhiéu md khac nhw gan va than.
TNSALP can thiét cho qua trinh khoang hoa,
trong d6 cac khoang chat nhw canxi va phét pho
duwoc lang dong trong xwong va rang dang phat
trién, giup hinh thanh xwong chéc khoé va réng
c6 thé chiu dwoc viéc nhai va nghién.'2 Cho
dén nay, hon 400 dét bién gen ALPL da duoc
bao céo trén toan thé gi¢i va khoang 80% trong
sb nhirtng dot bién nay 1a dot bién sai nghia.®
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Mtc d6 nghiém trong cta HPP phu thuéc vao
anh hwéng cla bién thé gay bénh ALPL d6i véi
hoat dong TNSALP.# HPP gay t&r vong truwdc
sinh dwgc dac trwng bdi sw suy gidm rd rét qua
trinh khoang hdéa xwong trong t&r cung do mét
dot bién chirc ndng & gen ALPL. Gidm hodc
vang mat hoat ddng ALP tao ra sy gidam khoang
héa sau séc cla bd xwong truc va/hodc xuong
chi, thwe'ng dan dén cac chi ngan lai, bién dang
va mét én dinh & 16ng nguwc dan dén suy ho hap
do giam san phdi véi két cuc cudi cung 1a thai
chét lvu hodc tir vong trong vong vai ngay sau
sinh.

M&c du, siéu am cé thé phat hién chirng
loan san xwong v&i do chinh xac 95%, nhwng
trong thai ki rat khé dé chan doan phan biét voi
tao xwong bat toan (osteogenesis imperfect-Ol)
tuyp 2 va loan san sun xwong vi cac bat thwong
xwong nay déu cé biéu hién kha triung 13p nhw
ngan chi nghiém trong va gidm chu vi nguc
trén siéu am thai/Xquang.® Do vay, xét nghiém
di truyén phan t& xac dinh dét bién gen giup
chan doan phan biét HPP (gen ALPL), Ol (gen
COL1A1, COL1A2) va CD (gen SOX9).6 O Viét
Nam mé&i ghi nhan mét trwdng hop chan doan
trwée sinh HPP trong 3 thang dau (da chadm dit
thai ki), thai ddng hop tt bién thé c.997+1G>T
gen ALPL dugc di truyén t bd me mang kiéu
gen di hop t.”

Nghién clru nay v&i muc tiéu bao cao mét
trwdng hop thai nhi cé siéu am bét thuwong hé
xwong, dwoc phat hién déng hop tlr bién thé
gen ALPL gay bénh gidm phosphat mau; bb,
me |a ngwdi mang di hop ti bién thé va cé biéu
hién lam sang nhe.

Il. GIOI THIEU CA BENH

M6 ta trwdng hop chan doan trwdc sinh
thai bat thwerng hé xwong cé 1 bién thé dong
hop t& trén gen ALPL lién quan dén bénh
Hypophosphatasia thé trwéc sinh nghiém
trong. Thai phu 26 tudi mang thai 1an d4u, thai

17 tudn co bat thwdng hé xwong trén siéu am.
Thai phy dén kham tw van va chan doan trudc
sinh tai Trung tdm sang loc, chan doan truéc
sinh va so sinh - Bénh vién San Nhi Nghé An.
Cac thanh vién trong gia dinh dwoc nghién cru
bao gdm: Bb, me va thai nhi.

Nghién ctru ca bénh bao gdm:

- Thu thap théng tin 1am sang, tién st gia
dinh, xét nghiém dinh lwong phosphatase kiém
ctia bé me; két qua siéu am thai.

- Phuwong phéap 1y m&u bénh pham dé thuc
hién chan doan di truyén: 10mL dich i twoi
(dwoc bao quan trong éng falcon vo tring) cla
thai 17 tuan dwoc lay théng qua thu thuat choc
6i dwéi huwéng dan siéu am tai Bénh vién San
Nhi Nghé An. B6 va me dwoc ldy 2mL mau
chéng déng EDTA mdi ngudi sau khi cé két qua
choc 6i. Hai loai mau dwoc bao quan -4°C va
van chuyén t&i phong xét nghiém trong vong
24 gid.

- Xét nghiém WES giai trinh ty viing ma hoa
cla 22.000 gen. Xét nghiém dwoc thwc hién
tai Vién Di truyén Y hoc. St dung bd hoa chét:
New England BioLabs, IDT va lllumina Hoa
Ky v&i hé thdng gidi trinh tw thé hé méi (Next
Generation Sequencing) NextSeq, lllumina,
Hoa Ky. Cac bién thé dwoc phan loai dwa trén
co s& div liéu bién thé 1am sang ClinVar cta
Vién strc khde quéc gia Hoa Ky (US. National
Institutes of Health) va theo tiéu chudn phan
loai bién thé ctia Hiép hdi Di truyén Y khoa Hoa
Ky (ACMG) dwoc cap nhat tdi thoi diém tra két
qua.

- Giai trinh tw bang phwong phap Sanger: St
dung bd hoa chat: IDTDNA. Két qua giai trinh
tw dwoc phan tich bang phan mém CodonCode
Aligner (v. 9.0.1) két hop véi UCSC Genome
Browser (GRCh38) va cong cu BLAST cula
NCBI dé xac dinh vi tri dot bién va loai dot bién.

- Phién giai két qua va tw van di truyén dwoc
thwc hién bédi Bénh vién Dai hoc Y Ha Noi va
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Bénh vién San Nhi Nghé An.
1. Thong tin chung ctia ca bénh

- Bé: Tr.Tr.H., 37 tudi, cao 160cm, khong cé
tién s gay xwong, men rang kém.

Xét nghiém mau dinh lwgng phosphatase
kiém (ALP) gidm: 24,4 (U/L) (Binh thuwong: 41-

129).

- Me: Tr.T.P, 26 tudi, PARA: 0000, cao
150cm, khéng cé tién st gay xwong, men rang
kém.

Xét nghiém mau dinh lwgng phosphatase
kiém (ALP) gidm: 20,7 (U/L) (Binh thuwéng: 41-
129).

Hinh 1. Anh chup ham rang b6, me
(A) Anh bé; (B) Anh me

- Thai v&i két qua siéu am: Thai 16 tuan 5
ngay.

Xwong dui, xwong canh tay, xwong truy,
Xwong quay: cong ngan, gap géc hai bén. Ban

chan phai veo, ban chan trai dudi xoay trong.
Gidm mat d6 xwong: xwong so, xwong cot
sbng.

Hinh 2. Mét s6 hinh anh siéu am thai ltc 20 tuan
Xuong chay, xwong méc cong ngan, gap goc hai bén; (B) Xuong quay, xuong tru cong ngén, gap
goc hai bén

Tién st: 2 vo chdng khong ¢ két hén can
huyét; 2 bén gia dinh khéng c6 tién st ngudi bi

dé gy xuong.
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Ghi cha: B6 11.6; Me 11.7; Thai I11.112

Hinh 3. Pha hé

2. Giai trinh tw vang ma héa cua 22.0000
gen (Exome Sequencing)

Mau DNA (tr t& bao dich bi twoi) cia thai da
phat hién déng hop t&r bién thé c.707A>G trén
gen ALPL (NM_000478.6), bién thé gen la sw
thay thé nucleotide & vi tri thir 707 tir Adenine
thanh Guanine, dan t&i thay ddi trinh ty acid

3. Giai trinh tw truwc tiép Sanger bién thé

amin & vi tri thir 236 tir Tyrosine thanh Cysteine
(Bién thé sai nghia). Bién thé gen chwa dwoc
bao cao trén Clinvar. Theo phan loai clia Hiép
hoi Di truyén Y khoa Hoa Ky (ACMG - American
College of Medical Genetics and Genomics),
bién thé nay dwoc phan loai Cé kha nang gay
bénh (PM1, PM2, PM3, PP3).

Bang 1. Giai trinh tw Sanger

Nhiém sac thé:

Déitwong  Gen o Bién thé Két qua
Vi tri
) NST s6 1: Phat hién bién thé ddng
Thai ALPL NM_000478.6:c.707A>G
21568162 hop
NST 36 1: , R L x F T
Tr.T.P. (Me) ALPL NM_000478.6:c.707A>G  Phat hién bién thée di hop
21568162
z NST Sé 1: , R L X 2 g
Tr.TrH. (BO) ALPL NM_000478.6:c.707A>G  Phat hién bién thé di hop
21568162

Két qua giai trinh tw Sanger mau DNA tir
mau ngoai vi clia ngudi bd va ngudi me déu
cho két qua di hop tir bién thé c.707A>G trén

gen ALPL, cta thai phat hién ddng hop tt bién
thé ¢.707A>G trén gen ALPL (Hinh 4, 5, 6).
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Hinh 4. Két qua Sanger & mau ngw®i me

M(i tén chi vi tri bién thé gen dwoc khéo sat: Di hop t& bién thé: c.707A>G trén gen ALPL.
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Hinh 5. Két qua Sanger & mau ngwoi bd
M(i tén chi vi tri bién thé gen dwoc khéo sat: Di hop t& bién thé: ¢.707A>G trén gen ALPL.
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Hinh 6. Két qua Sanger & mau thai

M(i tén chi vi tri bién thé gen dwoc khdo sat: Déng hop tir bién thé: ¢.707A>G trén gen ALPL.
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Ill. BAN LUAN

HPP dwoc phan loai theo thoi diém biéu hién
bénh va mirc d6 néng clia bénh: thé truwdc sinh/
chu sinh, so sinh, tré nhd, nguwoi I&n va mét
thé chi anh hwéng dén rang. Cac dang ning
(trwdc sinh va so sinh) dwoc di truyén 13n trén
nhiém séc thé thwdng trong khi cac dang nhe
hon c6 thé dwoc di truyén 13n trén nhiém séc
thé thwerng hodc di truyén tréi. Tw van di truyén
rat phirc tap do sw cung ton tai clia hai phuong
thire di truyén, tinh thAm cla di truyén troi, biéu
hién bénh thay ddi rd rét, bao gébm ca biéu hién
trong gia dinh, va sw ton tai ctia thé lanh tinh
trwdc khi sinh, ddi khi co thé khé phan biét
v&i thé nang trwdce khi sinh. HPP thé trwdc sinh
nghiém trong c6 kiéu di truyén 13n trén nhiém
sac thé thuong véi 25% kha nédng tai méc & lan
mang thai tiép theo.?

Chudng téi trinh bay mét trwdng hop HPP
& thai nhi dwoc chan doan & tuan thai thir 17.
DPanh gia siéu am cho thay thai nhi c6 xwong
t& chi ngén va bién dang, gidm mat dé xwong
so va xwong cot sdng (Hinh 2). Sau khi HPP
duwoc chan doan lam sang va cé két qua xét
nghiém di truyén, cdp vo chéng nay da lya
chon chdm dit thai ki. Xét nghiém phan to
bang cach st dung gidi trinh tw thé hé méi cho
thay thai nhi c6 ddng hop tir bién thé c.707
A>G trén gen ALPL. Hién tai trén y van da ghi
nhan hai trwong hop HPP lién quan dén bién
thé ¢.707A>G & dang di hop t& phirc, déu &
thé trwdc sinh nghiém trong. Truwdng hop thir
nhat két hop va&i bién thé c.649 650insC, thai
17 tudn 6 ngay co két qua siéu am: ngan xwong
t& chi; canh tay cong; tw thé tay chan bat dong
va van veo; mat do xwong so gidm. Két qua xét
nghiém clia cép vo chdng nay cho thay néng
do phosphatase kiém gidm. Trwdng hop thi hai
két hop v&i bién thé c.98C>T, thai 22 tudn c6
két qua siéu am: xwong dui va xwong canh tay
ngén, cong; cac dbt séng bi cbt hda bat thwong;

gidm mat do xwong so va xwong cot séng; da 6i.
Két qua cac xét nghiém sinh hoa cla thai phu
binh thuwdng.* Trong ca Iam sang clia chung toi,
bién thé ¢.707A>G cdé ngudn gbc tir bd, me la
ngwdi mang gen di hop tt, khéng ghi nhan két
hoén can huyét. B4, me c6 xét nghiém ALP mau
gidm va men rang xau.

Cac trwdng hop ngén chi ndng thuong dwoc
nght dén di truyén troi do dot bién mai phat sinh
(nhw do gen FGFR3, COL1A1/2, SOX9...).
Chinh vi vay, cac thai phuy, gia dinh trwéc day
thworng dwoc tw van chdm dit thai ki do kiéu
hinh nang trén siéu am va khéng thyc hién chan
doan nguyén nhan vi dwoc cho rdng nguy co
tai mac & lan mang thai sau la rat thap (wéc tinh
khoang 1%). Trworng hop nay cho thay tAm quan
trong cla xét nghiém di truyén phan t& trong
chan doan trwde sinh cho cac trwong hop co bat
thwdng hé xwong nham xac dinh cac co ché di
truyén 1&n c6 thé gép va tw van nguy co tai mac
cao (25%) & mbi lan mang thai. T&r d6, tw van
thwe hién chan doan truéc sinh bang sinh thiét
gai rau, choc hut dich i hodc chan doan truéc
chuyén phéi PGT-M (preimplantation genetic
testing for monogenetic gene disorders) cho
cac lan mang thai sau.

IV. KET LUAN

Thai nhi cé bat thuwdng hé xwong do nguyén
nhan di truyén lan can dwoc lwu y, trong dé c6
thé g&p do gen ALPL gay bénh gidm phosphat
mau. HPP bam sinh l1a mét chirng loan san
xwong gay t& vong hiém gap va khéng co
phwong phap diéu tri. Viéc xac dinh nguyén
nhan di truyén & thai nhi dwa trén théng tin 1am
sang (siéu am thai, lam sang va xét nghiém can
lan sang cla bd me) cling nhw phan tich tinh
trang mang gen clia bé me gitp danh gia ré vé
nguy co tai méc & 1an mang thai sau, tir d6 tw
van cac phwong phap chan doan trwdc sinh
phu hop cho thai phu va gia dinh.
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Summary

CASE REPORT: PRENATAL DIAGNOSIS OF ALPL GENE
MUTATIONS CAUSING HYPOPHOSPHATASIA IN A FETUS WITH
SKELETAL ABNORMALITIES

Hypophosphatasia caused by pathogenic mutations in the ALPL gene is a rare disease;
only a few cases have been genetically diagnosed prenatally with skeletal abnormalities. Our
study describes a 26-year-old woman's first pregnancy. Ultrasound at 17 weeks of pregnancy
found small and angulated long bones, reduced bone density, and crooked feet. Amniotic
samples are tested using exome sequencing (ES), and parental blood samples are tested using
Sanger sequencing. The results revealed a likely pathogenic homozygous variant in the ALPL
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gene:c.707A>G (NM_000478.6) in the fetus. Both parents are heterozygous carriers of this
variation and have a mild form of Hypophosphatasia. Fetuses with skeletal deformities should be
concerned about recessively inherited hypophosphatasia related to the ALPL gene. We recommend
to assess the genetic profile of the fetus with skeletal defects as well as the parent’s genetic
status to pinpoint the root cause of the defects. Allows for a clear assessment of the recurrence
risk in the future pregnancy, advising the family on appropriate prenatal diagnostic procedures.

Keywords: Hypophosphatasia, ALPL gene, recessive genetics, skeletal abnormalities,
prenatal diagnosis.
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