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TOM TAT

D4t van dé: Ly thwong bi béng nwéc badm sinh (Epidermolysis bullosa - EB) 1a nhém bénh
di truyén hiém gap, d&c trung bdi tén thwong dan dén phdng rdp trén da va niém mac. Mot thé
bénh hay gap & bénh nhan (BN) mé&c ly thwong bi 1a loan dwéng, di truyén troi hodc 1an trén
nhiém sac thé thuwdng, gay ra bdi khiém khuyét trén gen COL7A1. 90% BN do di truyén lan,
khong c¢6 tién st thanh vién trong gia dinh mac bénh. Muc tiéu: Xay dwng quy trinh phat hién
dot bién gen COL7A1 gay bénh EB (rng dung trén t& bao phéi, qua dé gilp chan doan bénh
sém, ddng thoi tw van di truyén gilp cac cap vo chdng han ché téi da xac suét sinh con méc
bénh ly thwong bi bdm sinh. Péi twong va phwong phap: Mot dot bién trén gen COL7A1
duwoc phat hién & mét BN méc EB. Dwa vao vi tri d6 thiét ké doan méi cho phan &ng PCR
khuéch dai doan gen mang dét bién trén 10 mau phéi sinh thiét cta gia dinh BN. Két hop giai
trinh tw Sanger trong chan doan tién 1am té gilp sang loc phéi khée manh dé chuyén vao me.
Két qua: Trong téng sb 10 té bao phai sinh thiét, 2 phdi mang bénh c6 kiéu gen déng hop tir dot
bién, 3 phéi binh thwdng c6 kiéu gen di hop mang alen dét bién va 5 phdi khée manh cé kiéu gen
ddng hop t& kiéu dai, dwoc chon dé chuyén vao me. Két luan: Quy trinh nghién ctru c6 y nghia
va vai trd quan trong trong phat hién dot bién gen COL7AT1 gilp chan doan sém bénh EB tu giai
doan tién lam td, sang loc phodi khoé manh tham gia thu tinh nhan tao.

* T khéa: Ly thwong bi béng nuwoc bam sinh; Bénh bong biéu bi bullosa; Gen COL7AT;
Dot bién gen.

Establishing a Procedure to Detect COL7A1 Gene Mutations Relating
to Epidermolysis Bullosa in Biopsied Embryonic Cells

Summary

Background: Epidermolysis bullosa (EB) is a family of inherited blistering skin disorders
characterized by blister formation in response to mechanical trauma of the skin and mucous
membranes. 90% of cases are autosomal recessive, and there is no evident history of the
disease in the family members. Objectives: To establish a procedure to detect gene mutation
of COL7A1 causing EB in biopsied embryonic cells, thus contributing to early diagnosis of EB and
minimizing the probability of having a baby with EB among the couples through genetic counselors.

"Hoc vién Quéan y

®Pai hoc Y Ha Noi

®Pai hoc Sorbonne, Phap

*Pai hoc Khoa hoc Tw nhién

®Bénh vién Phy san Hai Phong

Nguw&i phan héi: Tran Van Khoa (tvkhoabio@gmail.com)
Ngay nhan bai: 04/6/2021
Ngay dworc chap nhan dang: 17/6/2021

25



TAP CHi ¥ DUGC HOC QUAN SU' SO 7 - 2021

Subjects and methods: A mutation in the COL7A1 gene was detected in a patient with
congenital EB. Based on the mutation, primers were designed for PCR reaction to amplify the
gene fragment carrying a mutation on 10 biopsied embryo samples of the patient's family.
Combined Sanger sequencing in pre-implantation diagnosis helps to screen for healthy
embryos to be transferred into the mother’s uterus. Results: In a total of 10 biopsied embryonic
cells, 2 embryos were detected to have the homozygous mutation, 3 embryos had heterozygous
genotype carrying the mutant allele and 5 healthy embryos had the homozygous wild-type
genotype that would be selected for transfer into the mother. Conclusion: Research process is
meaningful and has an important role in detecting COL7A1 gene mutations to help early
diagnosis of pathological congenital epidermolysis bullosa at the pre-implantation stage to

screen for healthy embryos.

* Keywords: Epidermolysis bullosa; COL7A1 gene; Gene mutation.

DAT VAN BE

Ly thwong bi bong nwéc bdm sinh 1a
mot nhém réi loan di truyén dac trung boi
sw khéng toan ven cla cau tric 1&p biéu bi,
biéu hién chung 1a sy hinh thanh bdng
nwéc sau nhibng sang chan nhe trén da va
niém mac [1]. Triéu chirng lam sang cua
bénh rat da dang, tr phoéng rop trén da
mang tinh cuc bd & ban tay, ban chan dén
toan than, bé méat niém mac va tén thuong
nhiéu co quan ndi tang. Nguyén nhan phat
sinh tir cac d6t bién bén trong cac gen ma
hda cho cac protein khac nhau, méi loai cd
lién quan mat thiét dén viéc duy tri sw 6n
dinh cAu tric té bao biéu bi hodc sw két
dinh ctia bé méat da vé&i cac 16p ha bi bén
dwéi [2]. Theo théng ké cho thay, voi ty Ié
mac bénh t» 8 - 10 trén 1.000.000 tré
sinh ra, EB dwoc xép vao nhom cac bénh
hiém g&p [2, 3]. Trén thyc té, ty 1& nay
cao hon con sb théng ké vi cac truong
hop nhe hadu nhw chwa dwoc chan doan
chinh x&c. Tré méac bénh nay luén phai
chéng choi véi néi dau thé xac va woc
tinh rang trén 80% trong sb d6 tlr vong
trwéc 2 tudi. O Viet Nam ty & nay con cao
hon do diéu kién vé maéi trwdng, khi hau va
diéu kién cham séc.
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Ly thwong bi béng nwédc badm sinh
dwoc chia thanh bdén nhém chinh: EB don
gian - Epidermolysis bullosa simplex (EBS),
EB tiép ndi - Junctional epidermolysis
bullosa (JEB), EB loan dwdng - Dystrophic
epidermolysis bullosa (DEB) va héi chirng
Kindler dwoc phan loai theo tinh trang tén
thuwong trén da, vi tri, mirc d0 cla triéu
chitng va phuwong thic di truyén cda
chdng [2, 4]. Trong d6, EBS la dang hay
gap nhét, chiém 92% téng sb trwdng hop
mac, hau hét di truyén trdi trén nhiém séc
thé thwong gay ra bdi cac gen ma hoa
cho keratin 5 va 14. Vi tri bong nwéc nam
& lop trong thwong bi, thweng biéu hién
@ ban tay, ban chan va cé xu hwéng giam
dan theo tudi [3, 5]. O m&rc d6 nang hon,
JEB gay ra cac tén thuwong gitra 16p biéu
bi va ha bi, chiém khoang 1% truwdng hop
EB, vi tri bong nwéc ndm & ché tiép ndi
thwong bi va trung bi, c6 xu hwéng lan
rong, khi ma sat cac bong nwéc vé kém
theo chdy mau. BN méc JEB thuwong bi
suy dinh dwéng va suy gidm mién dich.
Ty lé t&r vong dat gan 100% trong nhirng
nam dau doi do nhiém trung huyét, viém
phdi, tdc nghén khi quan. Bénh do dot
bién trén 3 gen LAMA3, LAMB3, LAMC2
ma hda cho polypeptide cua laminin 5 [3].
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DEB c6 thé di truyén troi va lan trén
nhiém séc thé thwong, chiém 5% téng sb
cac ca mac EB. DEB gay ra céac tbn
thwong 16p ha bi, c6 thé dan dén céac
triéu chirng nghiém trong va dé lai vét
thwong man tinh. Bénh anh huwéng dén
bé mat da va niém mac, gay tén thuwong
nhiéu co quan ndi tang, anh huéng
nghiém trong dén strc khde, 1am giam tudi
tho nguwdi bénh. DEB thwong gap & dang
di truyén lan, cac tén thwong xuét hién
trén da ngay sau dé: dinh ngén tay, ngén
chan nhw mét boc, gay ra béi dot bién
trén gen COL7A1 ma hda cho collagen
loai VII [5]. Hi chirng Kindler c6 biéu hién
lam sang gan gidng v&i EB, dic trwng da
nhay cam v&i anh sang, dwoc phan loai
nhw mét dang phu cua ly thwong bi bong
nwéc vao nam 2007 [6].

Dot bién trén gen COL7A1 dwoc xac
dinh 1a nguyén nhan chinh dan dén kiéu
hinh DEB. Gen COL7A1 ndm & canh ngén
cha nhiém séc thé sb 3: vi tri 3p21.31, c6 do
dai 32 kb (31.132 bp) bao gém 118 exon,
m& hoda cho protein collagen loai VIl la
thanh phan chinh cla céac soi lién két,
tham gia vao vai trd neo gitr gip én dinh
céu tric biéu bi va gan két vai cac 16p ha
bi bén dwdi [7, 8]. Dot bién trén gen nay
lam gidm va mét chirc nang két dinh gitra
cac 16p biéu bi, gay bénh ly thwong bi
dwoc dac trwng béi ton thwong do ma sat
dan dén trot loét trén da va hinh thanh
béng nwédc. Bénh co thé di truyén troi
ho&c I&n trén nhiém sac thé thuwong. Hau
hét cac dot bién trdi dan dén sai sét gay
ra su thay thé acid amin lam thay déi kiéu
hinh, trong khi dét bién 1an dwoc phat hién
la nhing dét bién vo nghia hodc sw chén
hodc x6a gen nhd dan dén léch khung
va chdm dut dich ma sém, c6 xu huéng
tao thanh kiéu hinh nghiém trong hon [5].

Dac biét, dot bién thay thé glycine trén
gen nay dan dén nham nghia trén chubi
acid amin la loai dot bién hay gap & da sb
BN EB. Hién nay, viéc chan doan bénh
EB da s6 dwa vao sinh thiét da, tuy nhién
phwong phép nay con nhiéu han ché do
phat hién mudn, xam lan dé& dé lai bién
chirng va viéc phan tich mé bénh hoc
nhiéu khi chwa thé chan doan chinh xac.
Do d6, quy trinh nghién ctru dwa vao
phwong phap giai trinh tw Sanger nham
chadn doan bénh sém twr giai doan tién
lam t6, cho két qua nhanh, chinh xac,
khao sat déng thoi nhiéu vi tri gay bénh
ké ca cac dot bién mai, tuan theo quy luat
di truyén troi, 1an hay cac dot bién de
novo. Tt d6, tw van di truyén cho cac cap
vo' chdng sinh con khée manh, han ché
néi dau thé xac va tinh than ma BN EB
bam sinh phai déi mat [9, 10, 11].

POI TUQNG VA PHUONG PHAP
NGHIEN CU'U

1. Péi twong nghién ciu

MAau mau cta mét gia dinh 3 nguoi
gdm: bd (31 tudi), me (27 tudi) déu binh
thwdng sinh con trai (5 tudi) dwoc chan
doan mac bénh EB dwoc |4y tir tinh mach
vao éng chtra chat chéng dong EDTA va
bdo quan & nhiét d6 4°C. ADN tach tw
mau mau cuta con dwoc gidi trinh tw thé
hé m&i (NGS) va phat hién dét bién
c.8279G>A (p.G2760E) ndm trén exon
113 cla gen COL7A1. 10 mau phdi thu
tinh nhan tao cua gia dinh d6 dwogc sinh
thiét tr 3 - 5 té bao vao ngay 5 tai Bénh
vién Da khoa 16A Ha Boéng, sau do rra
bang dung dich PBS 1X + 1% PVP.

2. Phwong phap nghién ctru

* T4ch chiét ADN tr méu toan phan
va khuéch dai hé gen ttr phéi sinh thiét:
ADN duoc tach chiét tr mau mau toan phan
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theo quy trinh ctia bd kit G-spin™ Total ADN
Extraction Kit (iNtRON Biotechnology -
Han Quéc, 10 mau phéi sinh thiét dwoc
khuéch dai toan bd hé gen (WGA) bang bd
REPLI-g® Single Cell (QIAGEN - Burc).
Kiém tra ndng dé mau ADN thu dwoc va
doé tinh sach bang may do SpectraMax
QuickDrop, diéu kién can sé pha loang vé
néng d6 ~10 ng/ul dung trong phan &ng
nghién ctru va duoc bdo quan & nhiét do -20°.

* Tién hanh phan trng khuéch dai PCR
(Polymerase Chain Reaction): Dya vao
vi tri dot bién da phat hién bang ky thuét
giai trinh tw NGS & con mang bénh, thiét
ké c&p mdi dac hiéu nhdm khuéch dai
doan gen chra exon 113 mang vi tri dét
bién trén gen COL7A1 bang céch s
dung phan mém Primer-BLAST. Két qua
thu dwoc trinh tw nhw sau: mdi xudi F:
5-CGCCCCTATGTGCAACAGA-3’; nguoc
R: 5-AACCTGCCTGACTCTGATCC-3 ¢co6
nhiét dd néng chay lan lwot 1a 60°C va
62°C khuéch dai doan gen c6 kich thuwéc
241 bp chira vi tri dot bién trén exon 113
cia gen COL7A1. Téi wu hoéa nhiét dd
gén moi trén dai nhiét tv 54° - 64°, 13p lai
phan &ng nay 3 lan déu thu dwoc nhiét
do tai 60° la phu hop nhét. Sau d6, tién
hanh phan ¢ng PCR trén cap méi nay ap
dung lén dbi twong 1a ADN cla bb me va
10 té bao phdi sinh thiét, véi thanh phan
phan (rng bao gébm 12.5 ul GoTaq Green
Mastermix 2X, 7,5 ul nwéc, 0,5 ul mdi moi,
4,0 ul ADN mix déu dwoc dung dich déng
nhét c6 tbng thé tich 14 25 ul. Chu trinh
nhiét st dung trong phan &ng la: 95°C -
5 phat: 94°C - 40 giay, 60°C - 40 gidy,
72°C - 40 giay trong 35 chu ky va 72°C 5
phut. San phdm PCR dwoc mang di dién
di trén gel agarose 2% dé kiém tra két qua.
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Viéc thu dwgc bang dién di dung kich
thwéc nghién clru chirng té khuéch dai
thanh cong doan gen mong muén la diéu
kién tién quyét dé tién hanh giai trinh tw
Sanger khao sat dét bién. Trong nghién
cu ndy, mau con da xac dinh mang dot
bién gay bénh EB, do d6 c6 thé dung 1am
chirng dwong cho phan rng PCR ciing
nhw trong giai trinh tw Sanger.

* Gidi trinh tw Sanger: Sau khi khuéch
dai thanh cong doan gen COL7A1 bang
phan (ng PCR, tién hanh gidi trinh tw
theo nguyén ly Sanger dé tim vj tri dot
bién ¢.8279G>A & exon 113 clha gen
COL7AT1 trén bé me nham xac dinh yéu té
gay bénh va tim ra quy luat di truyén,
dong thei sang loc tién lam t6 trén 10 phoi
sinh thiét. Quy trinh cGa nghién cru dwoc
thé hién & hinh 1.

ADN ctia nguwoi mac
EB (con)

¥
Giai trinh tw thé hé
ma&i NGS
¥

Dot bién gen COL7A1

Thiét ké moi
¥

Khuéch dai doan gen
mang dot bién

¥
Giai trinh tw Sanger

¥

Khao sat dot bién,
sang loc tién 1am té

ADN cua bd, me
va 10 mau phéi
sinh thiét

]«

Hinh 1: Quy trinh phat hién dét bién gen
COL7A1 tng dung trén té bao phéi.
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KET QUA NGHIEN CUU
1. Phan trng PCR khuéch dai doan gen COL7A1 mang dét bién ¢.8279G>A

Lap lai 3 1an phan (ng véi thanh phan va chu trinh nhiét da dwoc néu trén déu thu
dwoc két qua ddng nhét. Hinh anh dién di san pham PCR trén gel agarose 2% va quan
sat dwdi hé théng chup gel s dung tia UV cho két qua nhw sau:

B Me Con (-) M

~241 bp

Hinh 2: Anh két qua dién di san pham PCR v&i ADN cla b va me BN méc EB.
(M: thang chuén marker (100 bp); m&u con méc bénh la dbi chirng duong).

H1 H2 H3 H4 H5 H6 H7 H8 H9 HI0OM (-) (+)

~241 bp

Hinh 3: Anh két qua dién di sdn pham PCR cuda 10 té bao phéi sinh thiét.
(M: thang chuén (100 bp)).
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Hinh anh cho thay khuéch dai thanh céng doan gen COL7A1 chira exon 113 mang
dot bién ¢.8279G>A & tat ca dbi twong nghién clru. D6 chirng &m khéng xuét hién
bang thé hién qua trinh tién hanh phan (ng khdng bi tap nhiém, két qua mau nghién
ctu thu dwoc gibng véi dbi chirng dwong la mau mang bénh. Bang dién di rd nét va
khéng cé san pham phu, khuéch dai doan mdi cé kich thwéc & vi tri ~241 bp ding voi
ly thuyét, du diéu kién tham gia giai trinh tw Sanger & buwéc tiép theo trong nghién ctru
nham phat hién doét bién trén exon 113 clia gen COL7AT.

2. Két qua giai trinh tw Sanger

Két qua gidi trinh tw Sanger trén mau bd va me phat hién ca hai déu mang alen dét
bién ¢.8279G>A & trang thai di hop tlr, dwoc xac dinh 14 yéu t6 gay bénh, tuan theo
quy luat di truyén I&n trén nhiém séc thé thuwong, bd me binh thwéng mang alen gay
bénh sinh con mang ca 2 alen dét bién dwoc nhan tr ca bb va me, ¢ kiéu gen dong
hop t&r 1&n méc bénh EB.

VAN
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Hinh 4: Két qua giai trinh tw Sanger. (A): mau ADN cda con - BN méc EB;
(B): m&u ADN cia bé - binh thuong; (C): mdu ADN cta me - binh thuong.

Theo quy luat di truyén, trong gia dinh ndy, cap vo chdng sinh con tw nhién sé
mang xac suat 25% sinh con khée manh, 25% con mac bénh, 50% sinh con binh
thwong mang alen dét bién c6 nguy co biéu hién bénh & doi sau. Do dd, chan doan
tién 1am t6 gilp sang loc phoéi khée manh 1a vo cung can thiét, con sinh ra khéng bi
anh hwéng vé céc bénh di truyén tw bd me.
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Két qua giai trinh tw Sanger trén 10 mau phéi sinh thiét thé hién & bang 1.

Béng 1: Két qua sang loc phdi mang dét bién bang phuong phap giai trinh tw Sanger.

Kiéu hinh

Phéi Két luan

Phéi bénh

H3, H5 Khéng phu hop

Phéi binh thwérng mang alen dot bién

H2, H8, H9 Khéng phu hop

Phéi khde manh

H1, H4, He, H7, H10

Pht hop

Téng

10

Trong téng sb 10 mau phdi sinh thiét, phat hién 2 phéi (20%) mang kiéu gen déng
hop t&r dot bién - mac bénh, 3 phdi (30%) di hop t& d6t bién - binh thwérng mang gen gay
bénh va 5 phdi déng hop kiéu dai, ph6i khde manh khéng mang dét bién ¢.8279G>A

da yéu cau dé chuyén vao me.

BAN LUAN

Ly thwong bi bong nwéc bdm sinh 13
mét bénh don gen nhung kiéu hinh cé
thé hinh thanh do dot bién trén nhiéu
gen khac nhau. Do d6, chan doan bénh
can thuc hién déng thdi trén nhiéu gen
cung tham gia chic nang dam bao toan
ven va tinh théng nhét clta cac 16p biéu
bi. Co s& va nguyén ly cia phwong
phap giai trinh tw NGS cho phép phan
tich dong thdi mét vai dén vai tram gen
c6 kha nang gay bénh trong khoang thoi
gian ngén, phéat hién céac yéu t6 lién quan
dén hinh thanh thé bénh. Cong nghé nay
dong vai tro quan trong trong viéc phat
hién cac dét bién khi chwa c6 nhiéu
théng tin vé mat di truyén. Hon nira,
cong nghé giai trinh tw toan bd exon
phan tich toan bd théng tin di truyén da
gép phan dang ké vao viéc chan doan
nguyé&n nhan gay bénh, giai quyét nhirng
han ché ma cac phwong phap 1am sang
khac chwa thwc hién dwoc. Pac biét,
déi véi cac gen lién quan dén EB c¢6 kich
thuwoc I1on, nhw gen COL7A1 hay COL17A1,
phwong phap giai trinh tv NGS duwoc

wu tién st dung trong chan doan. Do do,
nghién cru dwa ra quy trinh dap trng du
nhu ciu chan doan sém bénh EB & giai
doan tién lam t6 mang lai y nghia to lén
va han ché téi da nhitng mat mat ma
can bénh EB gay ra.

Qua nhirng théng tin thu dwoc twr
phwong phap gidi trinh tw thé hé moi
NGS, chung t6i da nghién ctru xay dwng
quy trinh két hop gitra PCR truyén théng
va giai trinh tw Sanger nhdm phat hién
yéu td gay bénh. Ngoai trir cac truwong
hop dét bién de novo, quy trinh sé& gitp
tim ra dét bién & thé hé con dwoc di
truyén tr bd me, tr d6 mé réng ng
dung trén déi twong 1a cac té bao phdi
sinh thiét nham sang loc phdi khde manh
dé chuyén vao co thé nguoi me. ng dung
cua phwong phap Sanger giup phan tich
va tim ra vi tri dét bién mot cach cu thé,
chinh xac. Nhw vay, quy trinh nay mang
lai y nghia to lén trong chan doan va
trng dung dac biét quan trong trong sang
loc tién 1am t6 & nhirng gia dinh c6 nguy
co mang dét bién hay co tién s bénh
c6 mong mubn sinh con khée manh.
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KET LUAN

Xay dwng quy trinh nghién cu da
phét hién dwoc dot bién ¢.8279G>A nam
trén exon 113 cla gen COL7A1. Béng
thei, ng dung phét hién dét bién nham
sang loc cac phdi khée manh tham gia
thu tinh nhan tao.
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