TAP CHi NGHIEN CU’U Y HOC

PHAT HIEN DOT BIEN GEN COL1A1 O NGUOIl BENH TAO
XUONG BAT TOAN S’ DUNG GIAI TRINH TU THE HE MOl:
CA LAM SANG

Nguyén Thi Thu Hwong', Téng Minh Son'
Vii Chi Diing? va Tran Van Khanh"*
"Treong Pai hoc Y Ha Noi

2Bénh vién Nhi Trung wong

Bénh ly tao xuong bét toan (Osteogenesis Imperfecta) la mét réi loan mé lién két di truyén, déc trung béi xuong

dé gay, giam ti trong xuong va tdm véc thdp. Nguyén nhén chinh chiém t&i hon 90% céc ca Iam sang cia bénh
tao xuong bat toan dén tir cac dét bién gen COL1A1 (OMIM 120150) va COL1A2 (OMIM 120160), méa héa chudi
apha 1 va alpha 2 cta collagen typ 1 - mét protein quan trong cta xwong. Chung téi trinh bay mét ca Idm sang

duroc chén doén méc tao xuong bét toan typ Il dang duoc diéu tri tai Bénh vién Nhi Trung wong. Ky thuét gidi trinh

twthé hé méi (NGS) duroc &p dung dé phat hién dét bién. Két qua da phét hién ngudi bénh cé dét bién c.608G>T

(p.Gly203Val) tai exon 8 gen COL1A1. Khéng tim thdy doét bién nay & mau xét nghiém cda bé va me ngudi bénh.

Xét nghiém gen déng vai tro quan trong trong chan doén, ca nhan héa diéu tri va giup tw vén di truyén hiéu qua.

Tir khéa: tao xwong bat toan, dot bién gen COL1A1, giai trinh tw thé hé méi.

I. DAT VAN DE

Bénh ly tao xwong bét toan (Osteogenesis
Imperfecta, Ol) Ia mét rdi loan md lién két di
truyén, dic trung béi xwong dé gay, gidm ti
trong xwong, va tam véc thap. Ngoai ra, cac rbi
loan & mé lién két khac nhw ciing mac mét mau
xanh, sinh nga bat toan, day chang léng I&o,
va diéc dan truyén, cling thwdng gap & ngudi
bénh OL." Ban dau, Ol dwoc phan loai thanh
4 typ bdi Sillence theo dic diém lam sang va
phim X-quang.2 Ol typ | biéu hién kiéu hinh nhe
nhét, trong khi Ol typ Il gay chét trong thoi ky so
sinh, Ol typ Ill Ia dang bénh nang nhat & nhirng
ngudi bénh con séng sét sau thoi ky so sinh va
Ol typ IV ¢6 mrc d6 nang trung binh. Viéc phat
hién nguyén nhan di truyén bénh Ol da m& réng
céac phan loai bénh déng thoi ciing chi ra mirc
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dd nang cua bénh khéng twong (rng véi gen bi
anh hwéng.® Forlino da phan loai Ol thanh 11
typ dwa trén cac loai dot bién gen.* Tuy nhién,
viéc thém phan loai Ol dwya trén nguyén nhan
gen con gay nhiéu tranh cai.’

Nguyén nhan chinh chiém t&i hon 90% céac
ca lam sang cla bénh tao xwong bt toan dén
twr cac dot bién gen COL1A1 (OMIM 120150) va
COL1A2 (OMIM 120160), ma héa chudi apha
1 va alpha 2 cua collagen typ 1 - mot protein
quan trong clia xwong.® Hién co6 trén 2000
bién thé da dwoc bao cdo & 2 gen COL1AT va
COL1A2, hon 85% trong s6 do 1a dot bién di
hop ttr. Dot bién dwoc di truyén trdi trén nhiém
sac thé thuwong tir bd me hodc cé thé 1a dot bién
m&i phat sinh (de novo mutation).” V&i sy phat
trién cta coéng nghé sinh hoc, it nhat hon 16
gen khac COL1A1 va COL1A2 da dwoc chirng
minh c6 lién quan dén Ol, nhw CRTAP, P3H1,
PPIB, SERPINH1, FKBP10, PLOD2 va BMP1.2
Cac dang Ol c6 nguyén nhan do cac gen khdng
tbng hop collagen sé& khoéng biéu hién cing
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mac méat xanh va sinh nga bét toan.® Chinh vi
vay, viéc xac dinh ngudn gbc gen gay bénh cta
bénh ly Ol déng vai trd quan trong trong chan
doan, diéu tri bénh, huéng tdi tap trung diéu tri
ca nhan hoa.

Chuang téi trinh bay mét ca 1am sang dwoc
chan doan méc bénh tao xwong bt toan typ
Il dang dwoc diéu tri tai Bé&nh vién Nhi Trung
wong. Xét nghiém di truyén tim gen nguyén
nhan cla ngudi bénh va gia dinh ciing dwoc
thwe hién va trinh bay trong bai bao cao.

Il. GIOI THIEU CA BENH

Ngudi bénh nam 10 tudi, chan doan méc
tao xwong bét toan typ lll dang dwoc diéu tri
ngoai tru tai Bénh vién Nhi Trung wong. Tién s(r
gia dinh khéng ghi nhan bat thwdng, bénh nhan
la con duy nhét trong gia dinh.

Tré dwoc sinh thweng luc 38 tuan tudi, thai
ky cGia ngudi me khodng cé bat thueng. Cac chi
sb6 can ndng va chiéu cao khi sinh ndm trong
nguwdng binh thwong. Ngay sau sinh, tré da bj
gay xwong don va triéu chirng nay da goi y dén
bénh ly tao xwong béat toan. Nguwdi bénh dwoc
kham |an dau tai Bénh vién Nhi Trung wong lic
8 ngay tudi, v&i cac dac diém lam sang: bién
dang céng tay trai, X-quang xwong dui thé
hién bién dang xwong dui, giam mat dé xuwong
dui hai bén, ciing mac mét mau xanh. Nguoi
bénh co thinh lwc binh thwéng. Dya trén cac
d&c diém |am sang va X-quang, ngwdi bénh da
dwoc chan doan méc tao xwong bat toan typ
1l va diéu trj tai khoa Ni tiét - Chuyén hoéa - Di
truyén. K& hoach diéu tri dwoc dwa ra véi muc
tiéu lam xwong chéc hon va gidm sé lan gay
xwong gébm dung thudc va huwéng dan vat ly tri
liéu cho nguwdi nha bang cac kj nang chdm séc
an toan, van déng phu hop, st dung dung cu
hd tro sirc manh tay chan. Ngudi bénh duoc
chi dinh diéu tri bang biphosphonate truyén
tinh mach, bé sung canxi va vitamin D duwdng
udng gilp nang cao mat dé xwong va can bang

qua trinh tao xwong va hly xwong. Vitamin D
duong ubng dwoc ké 400 - 1000U1 hang ngay
tuy theo d6 tudi. Tré dwoc truyén tinh mach
Zoledronic acid (Zometa) lidu 0,05 mg/kg/lan,
thoi gian truyén 45 phat, tAn suat méi 6 thang/
lan. Canxi duwgc bd sung dwdng ubng 1 tuan
trwdc va sau truyén tinh mach, liéu 1mmol/kg/
ngay.

Hién tai, nguwdi bénh cé kiéu hinh thap coi,
cao 102cm, can ndng 19kg, xwong séng bi cong
veo, xwong chan bién dang, gap goc dau trén
xwong dui hai bén, khéng di lai dwoc. Ngudi
bénh cé kiéu mét I6m, cling mac mét mau xanh.
Lan kham gan nhét, thang 7/2022, X-quang
khdong ghi nhan gay xwong méi xwong dai
(Hinh 1). Cac chi s6 xét nghiém héa sinh canxi
méau & murc binh thuwdng: canxi toan phan 2,27
mmol/L, canxi ion: 0,96 mmol/L, phosphatase
kiém: 246,5 UI/L.

Nh&m muc dich tw van di truyén, ngudi bénh
da duwoc tién hanh xac dinh dét bién nhom gen
bénh tao xwong bat toan. Gidy déng y tham gia
xét nghiém dwoc chap thuan bdi ca bd va me
ngudi bénh.

Mau DNA dwoc tach chiét tr mau ngoai
vi clia ngudi bénh va bd, me ngudi bénh. Ky
thuat giai trinh tuw thé hé maoi (Next generation
sequencing) trén hé thdng Nextseq 500/550
High Output kit on the NextSeq 550 system
(Mlumina, USA) phéan tich 13 gen lién quan
dén Ol da duwoc ap dung dé xac dinh dot bién
trén ngudi bénh, bao gdm cac gen: COL1AT,
COL1A2, CRTAP, LEPRE1, PPIB, SERPINH1,
SERPINF1, FKBP10, P3H1, BMP1, TMEM38B,
IFITM5, WNT1. Ky thuat giai trinh tw gen
Sanger dwoc ap dung dé& kiém ching lai két
qué NGS va phan tich trén mau DNA cla bd,
me ngudi bénh. Xét nghiém phan tich dot bién
gen duwoc thye hién tai Trung tdm nghién ctru
Gen-Protein, Trwdng Dai hoc Y Ha Noi.

Chung t6i phat hién ngwei bénh cé dét bién
di hop t&r c.608G>T (p.Gly203Val) tai exon 8
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Hinh 1. Dac diém lam sang ctia ngwi bénh: a) Cot séng cong veo, b) Cling mac mat mau
xanh, c) Khéng ghi nhan bat thwong & ring, d) X-quang bién dang xwong dui hai bén

¢.608G>T(p.G203V)

!
TCCAAGGTCCCCC

c. 608G

TCCAAGGTCCCCC

c.608G

TCCAAGGTCCCCC

Aot AR ooy

Ngwoi bénh

Me nguw&i bénh

Bb ngudi bénh

Hinh 2. Hinh anh giai trinh tw gen Sanger COL1A1 cua gia dinh ngwoi bénh

gen COL1A1. Dot bién nay da dwoc ghi nhan
gay bénh tao xwong bét toan. Khong tim thay
dot bién nay & mau xét nghiém clta bd, me
ngudi bénh (Hinh 2).

Ill. BAN LUAN

Chuang t6i mé t& mot ca lam sang mac tao
xwong bét toan typ Il dang diéu tri tai Bénh
vién Nhi Trung wong. Nguwdi bénh mang cac
dac diém dién hinh trén 1am sang va X-quang
clia bénh tao xwong bét toan nhw gay xwong
sau sinh, cong xwong dai, gidm mat dé xwong
dui, cing mac méat mau xanh, do d6 da duoc
phat hién, chan doan va diéu tri tr som.

Nguwoi bénh dwoc xac dinh mang doét bién
di hop t&r c.608G>T (p.Gly203Val) tai exon 8
gen COL1A1, day la dot bién méi phat sinh phu
hop véi dac diém lam sang cta ngudi bénh.

Chudi procollagen typ 1 tao nén heterotrimer
gdm hai chudi alpha 1 va mét chudi alpha 2, do
do dot bién & COL1A1 dwoc cho rang nghiém
trong hon so véi COL1A2.° Dot bién ¢.608G>T
(p.Gly203Val) ciing da dwgc ghi nhan trong
mot sd nghién ctu trwdc day. "o Pot bién nay
gay thay thé axit amin Glycine bang Valine.
Theo y van, cac dot bién lam thay déi codon
méa héa Glycine chiém t&i 80% cac bat thuwdng
Collagen. Glycine da dwoc chirng minh cé vai
trd quan trong trong gap chudi xoén ba (triple
helix).’? Mét nghién ctu trén c& mau nguoi
Trung Quéc ciling ghi nhan 19/25 cac doét bién &
gen COL1A1 va COL1A2 |a d6t bién Glycine.'

Bisphosphonate 1a mét thudc chéng tiéu
xwong dwoc st dung rong rai dé didu tri tré
em méc tao xwong bét toan. Bisphosphonate
l&ng dong trén bé mat cla xwong, giup tang
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thé tich xwong bang cach chéng lai tinh trang
té bao luan chuyén cao clia xwong trong bénh
tao xwong bat toan.® Tuy nhién, & bénh Ol typ
VI gay ra béi cac dot bién & SERPINF1, mot
dang tich tu qua nhiéu xwong, nhung khéng
c6 bt thwong vé chuyén hoéa canxi, photphat,
hormone tuyén can giap hoac vitamin D va quéa
trinh khoang héa mang tang trwéng van dién
ra binh thwdng. Nhirng ngudi bénh nay khéng
dap (ng tét véi lieu phap bisphosphonate so
v&i cac typ xwong bét toan khac.® Ngudi bénh
da dwoc xac dinh co dot bién & gen COL1A1
théng qua gidi trinh tw gen, mot dot bién co
dap &ng tét v&i biphosphanate. Chinh vi vay,
xac dinh dwgc ngudn gbc gen gay nén bénh
tao xwong bét toan cé thé gilp nang cao diéu
tri, gop phan diéu tri ca4 nhan hoa va hiéu qua.
Axit zoledronic la amino bisphosphonate thé hé
th&r ba c6 tac dung lau hon, chinh vi vay lypa
chon axit zoledronic giup bénh nhan cé thoi
gian truyén ngan hon va it phai nhap vién hon,
6 thang mot Ian. Piéu nay co y nghia rat I&6n voi
tré va gia dinh trong viéc gidm s¢ hai dén vién
dac biét & nhirng tré sg kim tiém hay khong
muén gian doan di hoc.

Gidi trinh tw gen xac nhan bénh nhan mac
moét bénh ly Mendel dién hinh. V&i viéc mang
mot dot bién di hop tlr troi trén nhiém sic thé
thworng, bénh nhan cé 50% kha nang di truyén
dot bién cho thé hé sau. Gia dinh da duwoc
tw van cac lwa chon dé thé hé sau khéng bi
di truyén dét bién nay. Néu ngwdi bénh mong
mudn cé con bang mang thai tw nhién, bénh
nhan can hiéu ré s& c6 50% nguy co' con méc
bénh ngay ca trwong hop ngwdi me hoan toan
khée manh. Xét nghiém khéng xam lAn trwdc
sinh (NIPT) can dwoc thuc hién trong trudng
hop mudn can nhac chdm dut thai ky sém.
Néu ngu®i bénh mong mudn cé con béng thu
tinh trong 6ng nghiém, sé c6 cac lwa chon nhw
xin tinh trang khde manh, hay xét nghiém phai.

Viéc lwa chon nhan nubi tré cling da duoc tw
van.

IV. KET LUAN

Bai bao trinh bay mét ca Iam sang dién hinh
clia bénh tao xwong bét toan typ lll, phat hién
dot bién di hop tlr c.608G>T (p.Gly203Val) tai
exon 8 gen COL1A1, day |a dot bién méi phat
sinh phu hop véi dac diém 1am sang ctia nguoi
bénh. Xét nghiém gen déng vai tro quan trong
trong chan doan bénh, ca nhan héa diéu tri va
gitp tw van di truyén hiéu qua.

TAI LIEU THAM KHAO

1. Basel D, RD. Steiner. Osteogenesis
imperfecta: recent findings shed new light on
this once well-understood condition. Genetics
in medicine. 2009;11(6):p.375-385.

2. Sillence D, A Senn, D Danks. Genetic
heterogeneity in osteogenesis imperfecta.
Journal of medical genetics. 1979;16(2):p.101-
116.

3.Van Dijk F, et al. Classification of
osteogenesis imperfecta revisited. European
journal of medical genetics. 2010;53(1):p.1-5.

4. Forlino A, et al. New perspectives on
osteogenesis imperfecta. Nature Reviews
Endocrinology. 2011;7(9):p.540-557.

5. Van Dijk F, D. Sillence. Osteogenesis
imperfecta: clinical diagnosis, nomenclature
and severity assessment. American journal of
medical genetics Part A. 2014;164(6):p.1470-
1481.

6. Cheung MS, FH. Glorieux. Osteogenesis
imperfecta: update on presentation and
management. Reviews in Endocrine and
Metabolic Disorders. 2008;9(2):p.153-160.

7. Shapiro JR. Osteogenesis imperfecta: A
translational approach to brittle bone disease.
Academic Press. 2013

8. Forlino A, JC Marini. Osteogenesis

328

TCNCYH 160 (12V2) - 2022



imperfecta. The Lancet.
p.1657-1671.

9. Prockop DJ, et al. Type | procollagen: The
gene - protein system that harbors most of the
mutations causing osteogenesis imperfecta and
probably more common heritable disorders of
connective tissue. American journal of medical
genetics. 1989;34(1):p.60-67.

10. Trancozo M, et al. Osteogenesis
imperfecta in Brazilian patients. Genetics and
molecular biology. 2019;42:p.344-350.

2016;387(10028):

TAP CHi NGHIEN CU’U Y HOC

paediatric Osteogenesis Imperfecta with early
onset, progressive scoliosis. Journal of Surgical
Case Reports. 2018;2018(3):p.rjy043.

12. Gioia R, et al. Impaired
osteoblastogenesis in a murine model of
dominant osteogenesis imperfecta: Anew target
for osteogenesis imperfecta pharmacological
therapy. Stem Cells. 2012;30(7):p.1465-1476.

13. Zhang H, et al. Clinical characteristics
and the identification of novel mutations of
COL1A1 and COL1A2 in 61 Chinese patients

11. Gardner A, et al. The use of with  osteogenesis imperfecta. Molecular
magnetically controlled growing rods in medicine reports. 2016;14(5):p.4918-4926.

Summary
MUTATION DETECTION OF COL1A1 GENE IN A PATIENT WITH
OSTEOGENESIS IMPERFECTA USING NEXT - GENERATION
SEQUENCING: A CASE REPORT

Osteogenesis imperfecta (Ol) is a heritable, connective tissue disorder characterized by increased
bone fragility, low bone mass, and short stature. More than 90% of cases are caused by mutations in
the COL1A1(OMIM 120150) and COL1A2 (OMIM 120060) genes, which encode collagen type 1 alpha
chains. We presented a case of a 10-year-old male with Ol type Ill who was treated at Hanoi National
Children's Hospital diagnosed. Gene sequencing was performed for the patient and parents using
the next generation sequencing technology. A dominant heterozygous de novo mutation, pathogenic,
at exon 8 of the COL1A1 ( ¢.608G>T, p.Gly203Val) was identified for the patient. Gene testing
plays an important role in diagnosis, developing individualized treatment, and genetic counseling.

Keywords: osteogenesis imperfecta, COL1A1 mutation, next-generation sequencing.
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