HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

SANG LOC DI TRUYEN TIEN LAM TO BANG KY THUAT GIAI TRINH TU
GEN THE HE MOI CHO BENH DI TRUYEN HIEM GAP LY THUONG BI
BONG NUOC: BAO CAO MOT TRUONG HOP

Nguyén Trwong Thai Ha', Nguyén Bao Tram? Ha Nhat Anh*
'I\VFMD, Bénh vién Pa khoa My Durc
IVFMDPN, Bénh vién My Birc Phii Nhudn

TOM TAT

Ly thuong bi bong nudc ving két néi (Junctional epidermolysis bullosa-JEB) 1a mot bénh di truyén hiém gap
khién lan da d& hinh thanh cac mun nuéc hoic phdng rop khi co ma sat nhe trén da. Dang nghiém trong c6 thé
khai phat ngay tir khi mai sinh ra, cac vét phong rop xuét hién dién rong trén co thé, tham chi xuét hi¢n trong I6p
niém mac nhu trong khoang miéng hodc duong tiéu hoa. Khi ca b va me déu la nguoi lanh mang dot bién gen
s& ¢6 25% kha nang sinh con méc hoi chimg JEB. Sang loc di truyén phéi tién lam t6 (Preimplantation Genetic
testing-PGT) la phuong phap dugc lya chon dé cac gia dinh mang gen tranh mang thai va sinh bé mac bénh. Mot
cap vo Chong da c6 con mac bénh ly thugng bi bong nude dugc xét nghiem di truyén bang ky thuat NGS. Két
qua di truyén cho thay ngudi con mac bénh mang dot bién di hop tir kép trén gen LAMA3, dot bién di hop trén
gen LAMC2 va cap vo chong déu 1a ngudi lanh mang dot bién gen LAMA3, LAMC2. Chi dinh thuc hién PGT
bang ky thuat giai trinh tu gen thé hé méi trén phoi thu tinh trong dng nghiém nham sang loc phdi mang dot bién
di hop kép gen LAMA3, dot bién di hop gen LAMC2 di truyén tir bé va me. Chi ¢ mét trong bén phéi dugc thuc
hién PGT cho két qua khong mang dot bién LAMA3 di truyén tir me va khong mang bat thuong nhidm séc thé,
dugc chuyén vao tir cung ngudi me. Bénh nhan mang thai va sinh mot bé gai khoé manh, khéng cé triéu ching
ctia bénh JEB bam sinh. Sang loc di truyén phdi tién lam té 1a phwong phap hiéu qua cho céc cip vo chdng déu
1a nguoi lanh mang gen gay bénh ly thugng bi bong nuéc viing két ndi ma khong phai cham dit thai ky hay sinh
bé mac bénh.

Tur khoa: Giai trinh ty gen thé hé méi, JEB, LAMA3, LAMC2, ly thuong bi bong nuéc, PGT, thu tinh trong
ong nghiém.

DAT VAN BE

Ly thwong bi béng nwéc ving két ndi (Junctional epidermolysis bullosa-JEB) 1& mét bénh di truyén hiém gép
khién lan da cyc ky méng manh, d& bi rach, hinh thanh céc vét loét, mun nwéc hodc phdng rép khi céd ma sét nhe
nhw gai hodc co sat khi chuyén déng, hodc chan thwong nhe. Dang nghiém trong (Herlitz-Junctional Epidermolysis
Bullosa-H-JEB) méat hoan toan viing két ndi gitva cac Iép da, khéi phat ngay tlr khi méi sinh ra, cac vét phdng rop
xuat hién dién rong trén co thé, tham chi xuat hién trong I&p niém mac nhu trong khoang miéng, thwe quan, tryc
trang, da day, ruét... gay khé an uéng va kho tiéu hoa khién tré suy dinh duéng, cham phat trién. Sw phdng rép
lan réng dan dén hinh thanh seo va cac mang mé hat. M6 hat d& chay mau khién tré so sinh dé bj nhiém trang
nghiém trong. Ngoai ra, sw tich tu md hat trong khi quan c6 thé dan dén tiéng kéu yéu, khan va khé thé. Tré méc
bénh H-JEB con gap céc bién chirng khac bao gdbm sw dinh khép ctia ngén tay va ngdn chan, cac bat thwong &
méng tay va méng chan, bién dang khép, han ché ct déng, rung téc men rang méng. Tré so sinh méc bénh nay
thuong khong thé séng s6t sau nam dau doi do cac bién chirng nang hoéc nhiém triing nang (Kiritsi et al., 2013).
Dang nhe hon (Non-Herlitz Junctional Epidermolysis Bullosa-NH-JEB) c6 thé c6 thoi dlem kh&i phat bénh mudn
hon, cac vét phdng rép ban dau chi xuat hién giéi han & ban tay, ban chan, dau 90| khuyu tay va thwéng cai
thién sau thoi ky so sinh. Cac déc didm déc trwng khac cla dang NH-JEB lai khong ddng nhét v& mirc do nghiém
trong va anh hwéng khac nhau & cac mé khac nhau, tuy hau hét nhirng nguwdi bi anh hwéng khdng c6 seo hoac
khéng hinh thanh mé hat rong, do d6 kho thé va cac bién chirng nghiém trong khac hiém g&p hon. Nguwdi méc
bénh NH-JEB c6 thé séng sét dén thoi ky trwdng thanh (Has et al., 2020). Ngoai ra con cé mét phan nhém cia
bénh JEB Ia hdi chirng Laryngo-onycho-cutaneous (LOC) gay ra cac bat thuwong & thanh quéan (Laryngo), mong
tay hoac mong chan (Onycho), da (cutaneous). Hoi chirng nay chi do d6t bién trén gen LAMAS, dwoc phat hién
trong cong ddng ngwdi Hoi giao Punjabl va duoc dac treng boi sy hinh thanh va phat trién qua mlc ctia md hat
trén niém mac thanh quan, két mac, viing da bj chan thwong do co ché tw lam lanh vét thuwong 1&p di I3p lai. Khi
mé hat hinh thanh qué nhiéu cé thé gay mu loa hoéc tat dwong thé dan dén tlr vong (Kiritsi et al., 2013).

Nguyén nhén gay bénh JEB do protein Laminin 332 bj gidm hoéac méat chirc ndng. Laminin la mdt nhém protein
tham gia diéu hoa phat trién, van déng va gan két cla t& bao, ddng thoi tham gia vao viéc hinh thanh va td chie
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cac mang day, la nhitng clu tric méng dang tam gitp ngan cach va hd tro cac t& bao trong nhidu md. Laminin
332 c6 vai tro dac biét quan trong trong cau tric mang day cla lop biéu bi cta da (16p ngoai ciing), l&p mang nay
mang lai st/c manh va kha nang phuc hdi cho da, ddng thdi tao ra mét rao can gitra co the va mbi trwdng xung
quanh. Laminin 332 la thanh phan chinh cta céac sgi goi la sgi neo, ¢ chirc nang két néi hai Iép mang day va
gitip gén két cAu tric da lai v&i nhau. Cac nghién ciru cho thay laminin 332 c¢6 vai trd rat quan trong trong chiva
lanh vét thwong. Laminin 332 dwoc cau thanh tir 3 tiéu don vi a3, B3 va y2. Gen LAMA3 (OMIM#600805) ma hoa
tdng hop tiéu don vi a3, gen LAMB2 (OMIM#150325) ma héa tdng hop tiéu don vi B3 va gen LAMC2
(OMIM#150292) ma hoa tdng hop tiéu don vi y2. Khi cé dot bién xay ra trén gen LAMA3, LAMB2 ho&c LAMC2
dan dén khong tdng hop céc tiéu don vi hodc tidu don vi gidm chirc nang sé khién laminin 332 khiém khuyét
ho&c mét chirc ndng s& gay nén bénh JEB (Schneider et al., 2007). Trong mét s trwéng hop, d6t bién gen
COL17A1 (OMIM#113811), ma héa collagen loai XVII mét cAu trdc trong cac md lién két, cling gay ra bénh JEB
(Has et al., 2020) .

Bénh JEB di truy&n theo co ché Ian trén nhidm sic thé thwéng nghia 1a ngwdi mac hoi chirng nay c6 ca hai ban
sao clia mét trong cac gen LAMA3, hoédc LAMB2, hoac LAMC2 hogc COL17A1 trong méi té bao déu cé mang dot
bién. Tan suat méc bénh la 3/1.000. 000 tré sinh ra, thugc nhom bénh di truyén don gen hiém gap (Kelly-Mancuso
et al., 2014). Bb me clia mét tré mac bénh JEB thwéng mang mét ban sao clia gen dét bién, nhung ho thudng
kh()ng biéu hién cac dau hiéu va triéu chirng cla héi chirng nay, ho dwoc goi la ngudi lanh mang gen bénh. Theo
ly thuyét, m&i c&p vo chdng la ngudi lanh mang dét bién gen LAMA3, hodc LAMB2, hodc LAMC2 ho&c COL17A1
c6 25% kha nang sinh con méc bénh JEB.

Ung dung céng nghé giai trinh tw gen thé hé méi (NGS Next-Generation Sequencing) két hop véi k§ thuat thu
tinh trong 6ng nghiém (TTTON) da dwa ra mét phwong phap lwa chon phéi khéng mang gen bénh da xac dinh,
gilip han ché tinh trang tré sinh méc bénh cling nhw han ché tinh trang sy thai hodc chdm dut thai ky gita
chirng do bénh ly di truyén. Phuwong phap nay dwoc goi la PGT-M (preimplantation genetic testing for
monogenic) sang loc di truyén tién lam t& cho bénh don gen.Trong thwe hanh 1am sang, xét nghiém PGT-M
thwong dwoc chi dinh cung voi xét nghiém PGT-A (Preimplantation genetic testing for aneuploidy) sang loc di
truyén tién lam t6 cho bét thwong nhiém sic thé d& danh gia toan dién bd nhiém séc thé cta phoi, tang ty &
thanh cdng cho mét chu ky hd tre sinh san, tranh chuyén nhitng phdi mang léch béi sé lwong hodc cau tric
nhiém sac thé.

Bao céo nay vé trwong hop ng dung thanh cong ky thuat PGT-A két hop PGT-M cho gia dinh c6 tién st sinh
con mac bénh JEB.

POI TUONG VA PHUONG PHAP
Péi twong

Mat cap v chdng (sinh nam 1988 va 1983) c6 mot con trai (sinh nam 2019) véi nhung triéu chirng 1am sang xuét
hién t& khi sinh bao gdm: bong nwéc rai khap toan than, trong mong tay, nhiéu gid mac, niém mac ma. Chén
doan: Ly thwong bi béng nudc. Tién hanh xét nghiém di truy&n dé tim nguyén nhan véi géi xét nghiém G4500
cla Vién Di truyén Y hoc. K&t qua xét nghiém gen Ian dau phat hién ngwoi con mang mét sb bién thé gdm bién
thé di hop NM_005562.2(LAMC2):C.739G>C (p.Asp247His), bién thé di hop kép NM_139025.4 (ADAMTS13):
¢.581G>T(p.Gly194Val) va NM_139025.4(ADAMTS13):c.3541G>A (p.Gly1181Arg), bién thé di hop NM_000142.4
(FGFR3):¢.1537G>A (p.Asp513Asn). Trong s dé chi c6 dot bién gen LAMC2 lién quan dén bénh JEB phu hop
triéu chirng 1am sang nhung bién thé ¢.739G>C thudéc nhém bién thé chwa rd chirc ndng va la bién thé di hop,
chwa di théng tin d& két luan 1a nguyén nhan gan bénh & ngudi con. 6 thang sau khi sinh, ngwdi con mac bénh
JEB mét do bdi nhiém. 1 ndm sau vo chéng kham chuyén khoa va dwgc chi dinh thyc hién xét nghiém G4500,
két qua ngwdi vo phat hién bién thé di hop di hop NM_005562.2(LAMC2):C.739G>C (p.Asp247His), bién thé di
hop NM_139025.4(ADAMTS13):c.581G>T (p.Gly194Val), va bién thé di hgp NM_000030.3(AGXT):c.32C>G
(p.Prol1Arg); nguoi chéng phat hién cac bién thé di hgp NM_000142.5(FGFR3):c.1537G>A (p.Asp513Asn) va
bién th& di hop NM_004004. 6(GJBZ) €.109G>A (p.Val37lle); van chwa xac dinh dwoc gen di truyén gay bénh
JEB. Pén ndm 2022, sau khi co s@ di liéu gen quoc té dwoc céap nhat, cac két qua dwoc tién hanh phan tich 1an
2 da phat hién bién thé mai bao gébm: nguoi vo phat hién bién thé di hop NM_000227.5(LAMA3):c.3749+5G>A
(chrl8: 23931206); ngudi chdng phat hién bién th& di hop NM_000227.5(LAMA3):c.286-9T>A (chrl8: 23881927);
nguoi con mac bénh phat hién bién thé di hop kép NM_000227.5(LAMA3):c.3749+5G>A va NM_000227.5
(LAMA3):c.286-9T>A. Tdng hop céac két qua cho thay bién thé gen LAMA3 va LAMC2 lién quan dén bénh JEB,
phu hop triéu chirng 1am sang, & ngudi con di truyén ca hai bién thé LAMA3 ctia bb va me tao thanh dang di hop
kép gay bénh JEB, c6 kha n&ng bao gdm twong tac gen véi bién thé trén gen LAMC2 (Hinh 1).
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Hinh 1. So’ d6 di truyén gia dinh cé con mac héi chirng ly thwong bi béng nwéc
Phwong phap
Quy trinh tw van di truyén va chi dinh diéu tri

Cap vo chdng déu 1a ngwdi lanh mang d6t bién gen LAMA3, LAMC2 sé c6 nguy co tiép tuc sinh con méc bénh
JEB & l&n mang thai tiép theo nén dwoc tw van di truy&n va chi dinh thwe hién TTTON két hop PGT-M dé sang
loc ph6i mang t6 hop dot bién gen LAMA3 va dét bién gen LAMC2 c6 lién quan dén JEB. Bénh nhan dwoc tw van
vé cac budc thue hién quy trinh TTTON, hiéu va ky xac nhan déng thuan thyc hién TTTON. Bénh nhan dwoc tw
véan di truyén vé loi ich, nguy co ciing nhw han ché khi sinh thiét phoi va giai trinh tw t& bao sinh thiét dé tién hanh
sang loc phéi PGT-M két hop PGT-A gém kha nang lam gidm chét lwong phoi vi sinh thiét [& moét k§ thuat xam
I4n; mAu sinh thiét phéi chi 5-10 t& bao la nuéi phoi (trophectoderm) nén két qué PGT khong thé dai dién cho toan
bd phéi vi t& bao 14 nudi phoi I6p t& bao phat trién thanh nhau thai trong khi khéi t& bao bén trong (inner cell
mass) phat trién thanh thai nhi; xét nghiém PGT-A chi danh gia dwoc méat va thém doan nhidm sic thé >5Mb,
khong phat hién chuyén doan can bang hay dao doan nhiém sic thé; xét nghiém PGT-M chi dwoc chi dinh khi
xac dinh dot bién don gen di truyén tir b6 va me, trong trwéng hop nay 1a dot bién gen LAMA3 va dot bién gen
LAMC2 khong xac dinh dwoc dot bién gen khac; hién twong Allelic Drop-out khi khéng khuéch dai ngau nhién
ctia mot trong hai allele trong bd gen cua t& bao phéi sinh thiét c6 thé gay am tinh gia trong két qua PGT-M; nguy
co khong c6 phdi chuyén khi cac phoi déu cé bat thwdrng va bénh nhan phai thwe hién mét chu ky tiép theo, nguy
co sinh thiét lai khi mau sinh thiét 1an dau khoéng da chat lwgng dé danh gia PGT-M két hop PGT-A. Bénh nhéan
hiéu va ky ddng thuan thwc hién sang loc phdi PGT-M két hop PGT-A.

Quy trinh thuc hién TTTON két hop PGT-M va PGT-A

Vo chéng dugc kham strc khoé sinh san tdng quét cho két qua ndm trong gii han binh thweng, duoc thwe hién
quy trinh TTTON thwéng quy tai IVFMD — bénh vién Ba khoa My Birc (H5 Chi Minh) véi phat db kich thich budng
trr'ng GnRH antagonist, choc hit noan, tién hanh tiém tinh trung vao bao twong noan, theo déi thu tinh va nudi
phoi dén ngay 5. Phoi nang ngay 5 sé& dworc sinh thiét 5-10 t& bao 14 nuéi phéi (trophectoderm) dé thwc hién giai
trinh tw gen PGT-M két hop PGT-A. Phéi sau sinh thiét dwoc déng lanh phéi toan bd trong nito 16ng che két qua
di truyén. Té bao phdi sinh thiét dwoc déng lanh -80°C va chuyén dén phong xét nghiém Di truyén-Céng ty
Hopegene. Mau sinh thiét duwoc khuéch dai toan bo bd gen, giai trinh tw NGS (lllumina, Hoa Ky) dé& danh gia bét
thwong nhidm sic thé va chay cac doan DNA mbdi d&c hiéu cho dét bién NM_000227.5(LAMA3):c.3749+5G>A,
NM_000227.5(LAMA3):c.286-9T>A va NM_005562.2(LAMC?2):¢.739G>C trén NGS dé tdm soat dot bién gen.

Quy trinh chon lwa phdi chuyén, theo ddi thai ky va xét nghiém gen bé sinh

Bénh nhan duoc tw van thi ty phdi chuyén dwa vao két qua sang loc phoi PGT-M két hop PGT-A, hiéu ré va ra
quyét dinh lya chon phéi chuyén, ky xac nhan ddng thuan chuyén phéi. Bénh nhan dwoc chuan bi ndi mac t&
cung, chuyén phéi tri, thr thai va theo dbi thai ky dwoc thwe hién thweng quy.

KET QUA

Két qua TTTON va két qua di truyén phoi

Bénh nhan choc hut dwoc 19 noan, trong do 16 noan trwdng thanh tién hanh tiém tinh trung vao bao twong noan,
€06 13 nodn thu tinh va nudi phéi dén ngay 5 dwoc 6 phdi nang trong d6 c6 4 phéi du chat lwgng dé tién hanh sinh
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thiét sang loc phoi PGT-M két hop PGT-A cho dét bién gen LAMA3, LAMC2 va danh gia bat thuwong nhiém sac
thé, ma héa tir E1 dén E4.

Bang 1. Két qua di truyén sinh thiét phoi nang

A Két qua qua di truyén }tﬂr:r; Thir tw wu

2 £ - C s i tién chuyén
phéi Bat thwong ghi nhan A 5 i nha i hoi i
(PGT-A) Bat thwong ghi nhan (PGT-M) p phoi

Phat hién bét thwong nhiém ]
El sac thé: -8 (30%), -14 (30%), - | Phat hién dot bién dj hop t&r LAMC2(c.739G>C) Loai 1 2
17 (40%), +19 (30%)

) Phat hién dot bién di hop t& LAMC2(c.739G>C);
E2 Chwa phat hién bat thwong di hop t&¢r kép LAMA3(c.3749+5G>A va c.286- | Loai?2
9T>A)

Khuyén céo
huy phoi

Khuyén céo
huy phoi

Phat hién dét bién di hop tr kép
LAMA3(c.3749+5G>A va c.286-9T>A)

Phat hién dot bién di hop t LAMC2(c.739G>C);
di hop LAMA3(c.3749+5G>A)

E3 Chuwa phat hién bat thwong Loai 2

E4 Chuwa phat hién bat thwong Loai 2 1

Muc tiéu thye hién PGT-M dé loai ph6i mang cac té hop dét bién cé thé biéu hién kiéu hinh JEB nang. Nhw vay
xét trén két qué PGT-M, phdi E2 va E3 bj loai vi mang céc t6 hop ddt bién dwoc di truyén tr ca b va me, twong
tw con bénh. Phoi E1, E4 khéng mang td hop 3 dét bién nay nén cé thé can nhic s dung. V& phdi E1, tuy chi
mang dét bién c.739G>C trén gen LAMC2 nhwng lai mang bat thuwdng sé lwong nhiém sac thé dang da kham,
gay gidm kha nang lam t6 cGa phoi E1. Hon niva, ndu khéi té bao phat trién thanh thai cta phdi E1 thwc sy mang
monosomy 14 dang kham, thai khéng say thi lai c6 nguy co sinh ra em bé bj dj tat va xuét hién thé UPD. Vi vay,
phdi E1 la phdi han ché str dung. Phéi E4 1a phéi chwa phat hién bat thuong vé ca sb lwong va ciu trac nhiém
séc thé. Xét vé dot bién gen, phdi E4 mang td hop dét bién da dwoc ghi nhan trén me, ma ngudi me khong biéu
hién bat ct triéu chirng nao cta JEB. Nén phoi E4 dwoc wu tién chuyén.

Két qua chuyén phoi va thai ky

Ph6i E4 dwoc ra dong phdi va chuyén vao tlr cung bénh nhan ngay 30/05/2022. Két qua beta hCG ngay
12/06/2022 & 543.7 mlU/mL. Cac xét nghiém tién san trong subt thai ky khdng ghi nhan bt thwong. Ngay
27/02/2023, bénh nhan mé lay thai lic 39 tuan tai bénh vién Phwong Chau, bé gai can ndng 4040 gr, chi sb
Apgar 8/9. Strc khde bn dinh, bénh nhan tir chéi xét nghiém gen lai cho bé do bé sinh khéng cé triéu chirng bénh
JEB gibng bé sinh trwdc do.

Thoi diém khéi phat bénh JEB thé nang rat sém, thudng ngay khi sinh ra hodc sau 2-3 thang tudi (Kiritsi et al.,
2013), bé bénh trwdc ciing phat bénh ngay tir khi méi sinh. Quan sét tai cac méc thoi gian 3 thang tudi, 6 thang
tudi, 9 thang tudi va 1 ndm tudi bé déu khong xuét hién triéu chirng lién quan JEB. Tinh dén hién tai, bé sanh
dwoc 15 thang tudi, hoan toan khéng quan sat thy phdng rop, béng nuwéc trén da/niém mac, cac chi sb phéat
trién dwoc danh gia én dinh, bé phat trién khde manh. Nhw vay, c6 thé khdng dinh em bé sinh ra tir phéi E4
khéng biéu hién bénh JEB.

Mbi twong quan gitra kiéu gen va kiéu hinh cta bénh JEB phirc tap béi sy twong tac gitra cac dot bién trén cac
gen khac nhau. Viéc xac dinh mot dot bién trong mét gen la khong dd dé& xac dinh co sé di truyén cta JEB
(Hammersen et al.. 2016). Ba ghi nhan trwéng hop ca bénh JEB c6 twong tac gen khi mang 2 dot bién di hop
kép trén gen COL17A1 va 1 dot bién di hop trén gen LAMA3 (Floeth and Bruckner-Tuderman, 1999). M6t trwéng
hop khac vé twong tac gen trong bénh JEB ciing dwoc ghi nhan mang 2 dét bién gdm 1 dot bién dj hop trén gen
LAMA3 va 1 dét bién di hop trén gen LAMB3 (Riahi et al., 2021). T hop cac dot bién trén 2 gen lam gidm dang
ké lwong lamini 332 gay nén triéu chirng bénh JEB. Trong trwéng hop ndy, ngwdi con mac bénh JEB mang dét
bién di hop kép trén gen LAMA3 va dét bién di hop trén gen LAMC2. Y van chwa ghi nhan trwdng hop tuwong ty
nhwng LAMA3 va LAMC2 14 2 tidu don vi cdu thanh nén lamini 332, d6t bién trén ca 2 gen nay lam thay déi chudi
polypeptide, thay ddi cAu truc, do tich dién cua tiéu don vi cAu thanh nén lamini 332, dan dén gidm lwong lamini
332. Tuy & ngudi me cd mang dot bién gen LAMA3 va LAMC2 khéng biéu hién kiéu hinh bénh nhwng khéng loai
bd kha nang gay bénh khi cé sy két hop gitka dot bién gen LAMC2 tir me va dot bién gen LAMA3 tir bé. Do d6
chi dinh PGT-M trong trwdéng hop nay dwoc thwe hién trén té hop 3 dot bién gen LAMA3 va gen LAMC2. Cac
trueng hop phdi khéng dwoc str dung gém:

- Phéi mang t6 hop ca 3 dot bién gen LAMA3 va gen LAMC2 di truyén ttr c& bd va me, twong tw bé bénh trudc dé.

- Phéi mang t6 hop dot bién gen LAMAS di truyén tir me va dot bién gen LAMAS3 di truyén tlr bd tao thanh dj hop
kép trén gen LAMA3.

- Phéi mang t& hop dét bién gen LAMA3 di truyén tir b va dot bién gen LAMC2 di truyén t&r me.
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Déi v6i riéng bénh JEB, tinh dén hién nay chwa c6 bao cdo vé& sang loc phéi tién 1am tb cho cac dét bién gay
bénh lién quan, chi c6 bao cao vé sang loc trwéc sinh cho cac dot bién gen LAMA3, LAMB3, LAMC2 (Christiano
et al.,1997; Takizawa et al.,1998). C6 trwdng hop dac biét khi thai phu mang song thai lai sang loc trwdc sinh dot
bién gen LAMB3 cho thdy mét trong hai thai nhi mac bénh JEB, tién hanh cham dut cé chon loc dbi véi thai nhi
mac bénh, thai nhi khdng méc bénh tiép tuc phat trién va thanh céng sinh mot bé gai khoé manh (Fassihi et
al.,2005). Trong céc trwéng hop nay, sang loc trwdc sinh ¢ thé ngén duoc viéc sinh tré méc bénh nhung thai
phu phai dbi dién véi lwa chon chdm dit thai ky khi phat hién thai nhi m&c bénh.

Viéc ng dung k¥ thuat giai trinh tw gen trong sang loc phéi tién lam t& da gidp han ché st dung nhirng phéi cé
kha n&ng mang dot bién gen gay bénh di truyén tir ca bd va me khi bé va me Ia ngwoi lanh mang gen bénh,
mang lai nhiéu lgi ich cho b&nh nhan, gidm bét ganh nang v& tam ly cho bénh nhan khi phai déi dién véi lwa chon
kho khan chdm dut thai ky hay sinh con méc bénh. Tuy nhién, xét nghiém sang loc phdi tién lam t6 van con kha
nhidu han ché. D& thwc hién gidi trinh tw gen PGT-M, cdp vo chdng mang gen bt budc phai thwe hién TTTON,
kinh phi @& thyc hién TTTON la khodng chi phi dang ké&. Tuy nhién, khi da thyc hién TTTON phai c6 phdi nang
ngay 5 hodc ngay 6 di chat lwgng vi phéi chat lwgng kém khong thé sinh thiét hodc anh hudng chét lwong té
bao sinh thiét gay sai léch két qua di truyén. PGT-M ciing chi phéat hién dwoc dot bién gen di truyén tir bd va me
dé xac dinh trwoc, khong phat hién dugc cac dot bién gen khac, do dé dé thuc hién sang loc gen bénh hiéu qua
can xac dinh dung va du cac dot bién 1& nguyén nhan gay bénh, tranh tinh trang da sang loc gen trén phoi tlen
lam t& van sinh bé mac bénh do bd sét nguyén nhan. Do d6, viéc tw van di truyén la thuc sw guan trong va can
thiét d& gitip bénh nhan hiéu rd dwoc cin bénh cta minh, tim dwoc nguyén nhan gay bénh, hiéu rd cac phwong
an sang loc tién lam td hoac tién san vé& lgi ich va han ché dé c6 thé co Iwa chon phu hop.

KET LUAN

(Yng dung thu tinh trong 6ng nghiém két hop céng nghé giai trinh tw gen dé sang loc phéi la mét cong cu hivu ich
dé gilp céc gia dinh mang bénh di truyén don gen cé co hdi sinh con khoé manh théng qua viéc phat hién va loai
bd nhirng phdi mang gen bénh dwoc di truyén tr bd va me. Bbng thoi, xuyén subt qua trinh diéu tri, viéc tw van
di truyén thwe sw can cho bénh nhan co6 dd hiéu biét va cé két qua diéu tri thanh cong.
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PREIMPLANTATION GENETIC TESTING BY NEXT GENERATION
SEQUENCING FOR RARE GENETIC DISEASE-JUNCTIONAL
EPIDERMOLYSIS BULLOSA

Ha TT Nguyen™, Tram B Nguyen?, Anh N Ha'
')\WVEMD, My Duc Hospital
IVEMD Phu Nhuan, My Duc Phu Nhuan Hospital

SUMMARY

Junctional epidermolysis bullosa (JEB) is a group of rare hereditary diseases that make the skin and mucous
membranes very fragile and blister easily although with minor injury or friction, such as rubbing or scratching.
In JEB generalized severe, blisters are present at birth. Infants with this condition usually do not survive beyond
the first year of life. JEB is inherited in an autosomal recessive manner. A couple who were both carriers of
genes related to JEB have 25% affected children. Application in-vitro fertilization (IVF) combines
preimplantation genetic testing for monogenic (PGT-M), the only available option for families at risk for the
recurrence of the disorder without having to terminate an ongoing pregnancy. The couple had a child with JEB
generalized severe: blisters spread all over the body, in the nails, in the buccal mucosa, and the child died at six
months old by superinfection. The genetic results showed that the index child has double-heterozygous intron
and splice-junction mutations in the LAMA3 gene, and heterozygous missense mutation in the LAMC2. Both
parents are healthy carriers of the variants of the LAMA3 and LAMC2 genes. IVF combines PGT-M and
preimplantation genetic testing for aneuploidy (PGT-A) was indicated to be performed on the blastocysts to
eliminate embryos carrying recessive all LAMA3 and LAMC2 mutations. Four embryos would go through NGS-
based preimplantation screening for chromosomal abnormalities. Two novel LAMA3 mutations and one LAMC2
mutation were used to design primers for the polymerase chain reaction (PCR) to amplify the segment spanning
the mutation in the family and their four embryos. Then, the PCR products were sequenced with NGS to detect
the alteration in the allele. Based on the results of PGT-M, 1 in 4 embryos detected all mutant alleles, 1 in 4
embryos appeared to have double-heterozygous mutations in the LAMA3 gene, and 2 in 4 embryos inherited at
least one pathogenic allele from the father. The embryo showed no chromosomal abnormalities and did not carry
variants on the LAMA3 gene preferentially to the mother, was recommended to be transferred into the mother’s
uterus. As a result, the patient became pregnant and gave birth to a healthy baby. The combination of IVF and
PGT-M is helpful to couples who are both carriers of JEB recessive genetic disease to have healthy children.

Keywords: Next generation sequencing, JEB, LAMA3, LAMC2, Junctional epidermolysis bullosa, PGT, in vitro fertility.
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