PAT VAN PE

1. Tinh cép thiét cia dé tai

Bénh hemophilia A hay con goi 1a bénh réi loan dong mau. Day la
mot bénh di truyén gen lan lién quan dén nhiém sic thé gidi tinh X,
bénh giy nén do thiéu hut hay bt thuong chirc ning cua yéu to VIII.
Viét Nam 12 mot nudce c6 ti 16 méc bénh hemophillia A trong cong déng
kha cao. Theo nghién ctru ciia B Trung Phin nam 1996 ty 1¢ mic bénh
khoang 25 — 60/1.000.000 nguoi. Hién nay c6 khoang 6000 bénh nhan
hemophilia tai Viét Nam trong d6 chi c6 30% duoc phat hién va diéu
tri, trong d6 phuong phap dleu tri chu yéu 1a st dung yeu t6 VIII trong
mau toan phan (truyén truc tiép hodc tach chiét) rat ton kém va hi¢u qua
khong cao, dic biét c6 nguy co cao ddi véi cac bénh lay truyén qua
dudng mau. Trén thé gidi, cac nha khoa hoc dd phan tich gen cua bénh
nhan hemophilia A va rit nhidu dang dot bién gen yéu t6 VIII (F8) duoc
cong bd. Cac nghién ciru khang dinh dang dot bién khac nhau s& giy
nhing kiéu hinh dic trung khac nhau. Bénh nhan hemohilia A thé ning
thuong gip dang dot bién dao doan exon 22 (chiém 45-50%), trong khi
d6 dot bién diém chiém da sb & bénh nhan hemophilia A thé bénh vira
va nhe (chiém 90-95%). O Viét Nam, cac cong trinh nghién ctru vé
bénh hemophilia A chu yéu 1a nghién ctru vé dic diém lam sang, can
1am sang, danh gia ty 16 méic bénh hay cc nghién ctru danh gia hiéu qua
didu tri bénh bang cac ché pham thay thé...Chua c6 cong trinh nao
nghién ctru toan dién vé dot bién gen mi hoa yéu td VIII & ngudi Viét
Nam, tao co s& dit liéu dé 1am tién dé cho viée xay dung ban dd gen &
bénh nhan hemophilia A Viét Nam. Véi su tién bo cua k¥ thuat sinh hoc
phan tir, cac nha khoa hoc c6 thé phan tich DNA ciia ngudi bénh dé xac
dinh chinh xac cac ton thuong gen gy bénh hemophilia A, ciing nhu
kiém soat bénh tét hon nh¢ phat hién ngudi phu nit mang gen bénh
va tu van di truyen trude hon nhan, tang hiéu qua trong viéc phong
ngira bénh tat dong thoi nang cao chat lwgng chim soc sirc khoe
trong cong dong.
2. Muc tiéu cia dé tai:

1. Phat hién dot bién gen F8 cua bénh nhan hemophilia A ¢ Viét

Nam.
2. Budc dau xay dung ban d6 dot bién gen F8 dbi véi bénh nhan
hemophilia A tai Viét Nam.



3. Y nghia thue tién va dong gép méi caa dé tai:

Tur két qua cac vi tri dot bién xé4c dinh dugc, budc dau da xay dung
duge ban d6 dot bién gen F8 dbi voi bénh nhan hemophilia A tai Viét
Nam. Xac dinh vi tri cac dot bién gen F8 & bénh nhén hemophilia A
cung cap nhiéu loi ich cho khoa hoc co ban va tg dung lam sang. Ddi
v&i nhitng bénh nhan bi bénh hemophilia A, xac dinh dugc vi tri dot
bién 1a mot tidu chuan vang dé khang dinh chinh xac chan doan bénh,
ngoai ra no cting hd trg trong viéc tién lugng mirc do nghiém trong cua
bénh va din bién 1am sang, trong dy bao nguy co phat trlen cac khang
thé khang FVIII dé tir ¢6 lya chon phuong phap diéu tri t6i wu. Hon
nita, xac dinh dwoc vi tri dot bién ciia bénh nhan 1a diéu kién tién quyét
cho viéc chan doan trudc sinh nhitng phu nit mang gen bénh. Thiét lap
ban d6 dot bién gen F8 con 1a tién dé hét strc quan trong cho viée ap
dung liéu phap diéu tri gen trong tuwong lai dé giai quyét triét dé can
bénh nay.

4. CAu tric luin an:

Luan an duoc trinh bay trong 108 trang (khong ké tai liéu tham khao
va phu luc); bao gom: dit vin d& (2 trang), tong quan tai liéu (33 trang),
ddi tuong va phuong phap nghién ciru (17 trang), két qua nghién ctu (25
trang), ban luan (29 trang), két luan (1 trang), kién nghi (1 trang).

Luan an gdm 06 bang, 04 biéu do, 01 so dd, 35 hinh; 141 tai lidu tham
khao. Phy luc gom cac hinh minh hoa va danh sach bénh nhén.

~ CHUONG 1
TONG QUAN TAI LIEU

1.2. Pic diém cia bénh hemophilia A
1.2.1. Bdc diém lim sang

Tri¢u chimg chay mau 1a déc trung ctiia bénh. Hoi chimg chay mau it
khi xdy ra vao luc mdi d¢, thuong xut hién khi tré tap di, luc do tre
xuat hién cac ndt hodc cac diém tu mau. Trong cac thé xuét huyét nhe,
xuat huyét xay ra khi rang sira rung hodc nhd rang. Bénh hemophilia A
thé nang dic trung boi bam tim va chdy mau thuong xuyén tai phat vao
khop, dédc biét 1a dau gdi, mat ca chan, héng va khuyu tay gy gioi han
chuyén dong cua cac khp. Néu khong diéu tri s& dan dén hong khop.



1.2.2. Xeét nghtem cdn lam sang

Thoi gian dong méu kéo dai c¢6 thé hon 1 gio; chat luong cuc mau
dong kém,; thoi gian Howel kéo dai. Dinh lugng yéu t6 VIII giam hodc
khong c6. Xét nghiém DNA phat hién dot bién gen F8.
1.2.3. Chéin dodn the bénh

Binh thuong nong do FVIII ¢ nguoi la 200 ng/ml. Truong hop bi
bénh, hoat tinh yéu to VIII glam dudi 30%. Thé ndng: hoat tinh FVIII
dudi 1%, thuong bi chay mau vai lan trong thang. Thé trung binh: hoat
tinh FVIII tir 1-5%, chi bi chiy mau sau nhiing chan thuong nhe.Thé
nhe: hoat tinh FVIII tir 5-30%, chay mau sau phau thudt hoac nhiing

chan thuong ning, sau nhitng dong tac manh khi choi thé thao.
1.2.4. Bénh hoc phdn tir bénh hemophilia A
al Bénh hoc phan tir cua hemophzlta A thé ning

Nhiéu mé hinh d6t bién khac nhau chiu trach nhiém cho hemophilia A
thé ning, tuy nhién dang dot bién thuong gap nhat 1a dao doan intron 22
va intron 1 cua gen F8. Ddo doan trén cung nhiém sic thé (NST): dao
doan intron 22 xay ra do sy tai t6 hop gnra ban sao cua vung int22hl
(Vung 13p lai gom 9,5 kb) thudc intron 22 véi mot trong hai ban sao cta
vung dong nhat nam ¢ telomere ving int22h2, int22h3; vi tri 400 kb &
dau 5’ ngoai gen F8. Hién twong dao doan dan dén dat gy gen F8 va hiu
quéa giy thé bénh ndng cho bénh nhan. Dot bién nay chiém 45-50% bénh
nhén hemophlha A thé nang. Dao doan intron 1 xay ra tuong tu, do su tai
to hop Vung intlhlthugc intron 1 (kich thude 900 bp) nam vi tri 140 kb ¢
dau 5" ciia gen F8 voi ban sao int1h2 nim ngoai gen F8. Dot bién nay
hiém gip hon so v6i dao doan intron 22, chiém khoang 1,5% bénh nhan
ning. Dét bién mdt doan va chén doan lo‘n dot bién mat doan 16n chlern
2-5% bénh nhan hemophilia A thé ning. Co thé mat 1 exon hodc mét
toan b gen. Co ché phan tir ctia dang dot bién nay da duoc két luan 1a do
qua trinh tai to hop do hién twong lap lai Alu. Dot bién chén doan 16n va
hién tugng Alu lam dut gy gen F8 va gdy hemophilia A thé ning. Pt
bién d‘lem hau hét bénh nhan ning 13 do dot bién thay the mot nucleotid.
Dot bién vo nghia (nonsense) tao ma két thac hodc dot b1en mét nucleotid
giy léch khung dich ma din dén khong tong hop hoic tong hgp protein
khong c6 chitc nang.
b/ Bénh hoc phan tir cia hemophilia A thé vira va nhe

Dot bién diém géy lech khung dich ma va dot bién thay thé nucleotid
(missense) 1a co ché chinh gy bénh hemophllla A thé vira va nhe,
chiém 90-95% bénh nhan. Dot bién tai vi tri ndi va viing promoter cua
gen dugc phat hién & mot s6 bénh nhan. Hién tuong ldp doan exon 13
cling duoc mé ta & cac bénh nhan hemophilia A thé nhe.



1.2.5. Khang thé khing FVIIT

Co ché hinh thanh khang thé hién nay con nhidu ban cii, mot sb
nghién ctru cho rang c6 mdi lién quan véi kiéu dot bién gen, muc do
nang ctia bénh, tudi bat dau dleu tri, loai ché pham diéu tri, yéu to di
truyén. Trong khi nhiéu yéu td nguy co tao khang thé khang FVIII chua
dugce xac dinh rg, vai tro quan trong cua cac dang dot b1en F8 lam tang
ti 18 nguy co da dugc cong bo. Dang dot bién & vi tri nbi gitra exon va
intron, dot bién sai nghia la nhém c6 nguy co twong di thap, trong khi
khoang 21% bénh nhan dot bién dao doan intron 22 li€n quan dén phat
trién cac khang thé khang FVIIL Ty 1¢ chat e ché cao nhét 1a nhom dot
bién mat doan 16n, mat cic exon ma hoa nhiéu ving trong gen F8 chiém
88%.
1.3. Cac phwong phap phat hi¢n dot bién gen F8
1.3.1. Phwong phap phat hién dot bten ddo doan trén cang NST

- Phuong phap phat hlen dot bién dao doan intron 22: c6 3 phuong
phap chinh: Southern Blot, Long Distance PCR, Inversion- PCR.

- Phuong phép phat hién dot bién ddo doan intron 1: Multiplex PCR.
1.3.2. Phwong phap phat hi¢n cac dang dot bten khac

- Phuong phép PCR phat hlen dot bién mat exon.

- Phén tich di s¢i kép (heteroduplex).

Hai ky thuat sang loc dot blen thuong duogc sir dung dua trén phan
tich di soi kép l1a phuong phap sic ky 16ng hiéu nang cao bién tinh:

DHPLC: Denaturing high pressure liquid chromatography.

CSGE: Conformation Sensitive Gel Electrophoresis.

- Giai trinh ty DNA.

- Phuong phap dua trén RT-PCR.

- Phuong phap MLPA.

‘ _ CHUONG2 ,
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

- Nhém dbi chimg: gom 20 nguoi (10 nam, 10 nir) khée manh,
tién sir gia dinh khong c6 ngudi mac bénh di truyén.

- Nhém nghién ctru: 103 bénh nhan dugc chin doan xéac dinh
hemophilia A tai vién Nhi Trung uong va vién Huyét hoc - Truyén mau
Trung vong.

2.2. Trang thiét bi, dung cu nghién ciru va héa chit
2.3. Phwong phap va ky thuat nghién ctru:



5

- Pbi v6i bénh nhan thé nang, xac dinh hién tugng ddo doan intron 22
bang phuong phép inversion PCR. Khong dot bién dao doan intron 22,
xé4c dinh dao doan intron 1 bang phuong phap multiplexPCR. Néu van
khong xac dinh duoc thi ta khuéch dai toan bd 26 exon tim dot bién mat
exon. Néu khong dot bién, phan tich dot bién diém bang phuong phap
gii trinh ty. Vi tri dot bién x4c dinh duoc s& xay dung ban d6 gen F8.
- Bdi v6i bénh nhan thé vira va thé nhe st dung phuong phap PCR tim
dot bién méat exon, néu khong dot bién thi giai trinh ty gen tryc tiép dé
phat hién cac dang dot bién diém.
2.3.1. Quy trinh ldy mdu

Bénh nhan dd chan doan hemophilia A dwoc lay 5 mL mau tinh
mach, cho vao dng chéng déng bang EDTA véi ham luong 1,5 mg/mL.
Quy trinh ldy mau dam bao vé trung tuyét dbi.
2.3.2. Quy trinh tich chiét DNA tiv mdu ngoai vi
2.3.3. Xdc dinh djt bién gen F8
2.3.3.1.Phdt hign dét bién dio doagn intron 22 bang Ky thuat
Inversion- PCR

K¥ thuét Inversion- PCR (I-PCR) gdm 3 budc: (1) Cdit DNA bang
enzym Bcll,(2) Noi bang T4 ligate,(3) Khuéch dai bang phan img
Multiplex PCR. Phuong phap I-PCR c6 wu diém 1a dé tién hanh. Enzym
Bell tac dung rat dic hiéu nén san phém cit enzym c6 tinh dac hi€u cao.
San phdm PCR duoc khuéch dai d& dang trong thoi gian khoang 30
phut do cac doan DNA c6 kich thudc ngan (487 va 559 bp). Nhu viy
xét nghiém phan tich gen dugc tién hanh nhanh chong, két qua thu duoc
c6 d6 tin cay cao, dé thuc hién.
2.3.3.2.Phdt hi¢n djt bién dio doan intron 1 bang ky thuat Multiplex PCR

K¥ thuat Multiplex PCR: thiét ké hai phan g Multiplex PCR c6 thé
phat hién dugc cac bénh nhan bj dot bién. Phan tng 1 c6 chira cac cip
mdi dic hiéu cho intlhl cong véi mot moi ddc hiéu cho chudi int1h2;
phan tmg 2 chira cip mdi dac hiéu cho int1h2 cong véi mot moi dic
hiéu cho int1hl. Dya vao kich thuwdc khac nhau ctiia cac doan DNA sau
khi dién di dé phat hién dot bién. Truong hop khong c6 dot bién dao
doan intron 1, phan mg 1 chi c¢6 mdi intlhl bét cip cho kich thudc
1908 bp. O phan tmg 2 chi ¢c6 mdi dic hiéu cho int1h2 bit cip cho kich
thude 1191 bp. Néu dot bién xay ra, mdi int1hl bat cip vé6i intlh2 & ca
hai phan tng s€ cho cac kich thudc 1323 bp va 1776 pb tuong ung &
phan ung 1 va phan ung 2.
2.3.3.2. Phdt hién djt bién mdt exon bing ky thugt PCR
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2.3.3.3. Phat hién cdc dang dpt bién diém bing ky thudt gidi trinh tw
2.4. Véan dé dao dirc trong nghién ciru

Céc gia dinh bénh nhan hemophilia A tham gia nhom ddi tugng nghién
clru trén tinh than tu nguyeén. Cac thong tin vé bénh nhan va gia dinh bénh
nhéan duoc gitt bi mat.

) CHUON G3
KET QUA NGHIEN CUU
3.1. Pic diém chung vé d(‘)iﬁ twong nghién ciru
Ti |€ bénh nhén chia theo thé bénh

Thé nhe
68%

~

Thétrungbinh___
14,6%

__Thénang
78,6%

Nhin xét:

81/103 bénh nhan dugc chan doan 1am sang thé ning chiém ty 18
78,6%; 15/103 bénh nhan thé trung binh chiém ty 1& 14,6%; 7/103 bénh
nhan thé nhe chiém ty 1€ 6,8%.

3.2. Két qua phat hién dét bién gen F8
3.2.1. Ty I¢ phdt hi¢n dwoc djt bién
3.2.1.1. Ty 1& bénh nhan theo két qua phat hién dot bién

Nghién ctru phat hién dugc 92/103 trudng hop bénh nhan c6 dot bién
gen F8 gy bénh hemophilia A, chiém ty 18 89,3%. S6 bénh nhan chwa phat
hién dugc 11/103 truong hop, chiém ty 16 10,7%.
3.2.1.2. Ty 1¢ dot bién theo thé bénh & nhém phét hién va khong phat
hién duoc dot bién

/h 14,3%

Thé nhe ' 85,7%
Thé trung binh ' 86,7%
.
Thé ning JJ o0.1%

=

o 20 10 60 80 100

= Chura phat hign dwoc dot bién Phat hién duwgc dot bién



Nhdn xét:

- 73/81 bénh nhan thé ning phat hién duoc dot bién chiém ty 1& 90,1%;
8/81 bénh nhan thé ning khong phat hién duoc dot bién chiém ty 1¢ 9,9%.

- 13/15 bénh nhén thé trung binh phat hién dugc dot bién chiém ty 1&
86,7%; 2/15 bénh nhan thé trung binh khong phat hién dugc dot bién
chiém ty 1¢ 13,3%.

- 6/7 bénh nhan thé nhe phét hién duoc dot bién chiém ty 18 85,7 %; 1/7
bénh nhén thé nhe khéng phat hién duoc dot bién chiém ty 18 14,3%.

3.2.2. Két qud phat hién cdc dang dot bién gen F8
3.2.2.1. Két qua xac dinh dot bién dao doan
a/ Xéc dinh dét bién dao doan intron 22 bang ki thugt Inversion —-PCR

81 bénh nhan hemophilia A chan doan l1am sang thé nang duoc
xét nghiém dot bién dao doan intron 22 bang phuong phap
Inversion—PCR. Két qua c6 35/81 bénh nhan c6 dot bién dao doan
chiém ti 18 43,2% bénh nhan thé ning.

M DC  HA02 HA33 HA07 HA12 HA20 HA38 HA73 M

«<—559bp

200bp—s <487 bp

M: Marker Kkich thwéc 100bp
BC: mau déi chirng (ngwoi binh thwong)
HA33, HA38: Khong c6 dao doan intron 22
HA02, HA07, HA12, HA20, HA73 : D6t bién dao doan intron 22

Hinh anh dién di sian phim PCR xac dinh dot bién dio doan intron 22
Nhin xét:

DNA ngudi binh thudng & mau dbi chung (PC) khi duoc
khuéch dai bang phan tng Multiplex-PCR ¢6 1 bang kich thudc tuong
g 487 bp. Néu dot bién xay ra, khi khuéch dai s& cho 1 doan kich
thudc 559 bp. Nhu vay, & vi tri cic giéng tuong (mg voi cac bénh nhan
mé s6 HA33, HA38 khong c6 dao doan intron 22 do cing ¢6 vach DNA
kich thuéc 487 bp. O giéng ma s HA02, HA07, HA12, HA20, HA73
12 bénh nhan hemophilia A c¢6 dot bién dao doan intron 22 do dién di
déu c6 vach DNA kich thudc 559 bp.
bl Xdc dinh dét bién dao doan intron 1 bang phwong phdp Multiplex PCR

C6 35/81 bénh nhan hemophilia A thé ning bi dot bién dao
doan intron 22, 46/81 bénh nhan hemophilia A thé nang con lai tiép tuc



dugc sang loc dot bién déo doan intron 1 bing ki thut Multiplex PCR.
Két qua 46 bénh nhan nay khong bi dot bién dao doan intron 1.

HAIS HA46

[ | | | IHA45I _—
M P1 P2 P1 P2 P1 P2 Pll P|2 M

< 1908bp
<—1191bp

M. Marker kich thuée
P1: Phan tng 1 dac hiéu cho intlhl
P2: Phan tng 2 dac hiéu cho int1h2

Hinh 4nh dién di sin pham PCR xac dinh dao doan intron 1
Nhin xét:

Céc phan tmg Multiplex PCR khuéch dai doan intlh1(P1) chi
cho cac doan DNA kich thudc 1908bp ching to cip moi 9F va 9cR
thiét ké cho doan intlhl bét cip v6i nhau. Cac phan ung khuéch dai
doan int1h2 (P2) déu cho kich thudc 1191bp ching to chi ¢6 cip moi
int1h-2R va int1h-2F dic hiéu cho doan int1h2 bt cip v6i nhau. Nhu
vay, khong co dot bién intron 1 & cac bénh nhian ma sé6 HA15, HA46,
HA45 va HA24.
3.2.2.2. Két qua phat hi¢n dot bién mit exon bang phén ing PCR:

Nghién ctru nay c6 4 bénh nhan dot bién mat exon bao gdm
HA38, HA51, HA55, HAG4.

- Dot bién mét exon 8 va exon 9 & bénh nhan HA64:

Exon7 Exon 8 Exon 9 1 Exon 10

| | | | | I
+ BN -+ BN -+ BN - _+ BN M

M: Marker 100bp BN: bénh nhén
+ - d6i chimg dwong - - d0ichimg dm

Két qua PCR xac dinh dgt bién mit exon & bénh nhan HA64



Nhdn xét:

Bénh nhan mi s6 HA64 sau khi dugc khuéch dai toan bo 38 cap moi
cling véi cac mau dbi chimg am va ddi ching dwong phat hién & vi tri exon
8, exon 9 cta bénh nhan khong c6 vach DNA trong khi tAt ca cic exon con
lai déu 1én vach DNA twong tng véi miu dbi chimg dwong. Diéu nay
chimg t6 bénh nhén bi dot bién mat doan exon 8 va exon 9.

e

3.2.2.3. Két qua phat hi¢n dot bién bang phwong phap giai trinh ty
a/ Dot bien mat doan nucleotid

c.435 €.435-450del15Nu
p.135-139del YDTVV

GCTGAGGTTTATGATACAGTGGTCATTACAC’ GCTGAGG'I)/ATTACAC

Ngweoi binh thworng Bénh nhan HA46

135-139
GeneBank 129 LLGPTIQAEVYDTVVITLKNMASHPVSLHAVGVSYWKASEINGYVEDSLOLSVCLHE
LLGPTIQAEV
HA46 LLGPTIQAEV

Hinh anh d¢t bién mat doan 15 nucleotid 6’ benh nhin HA46
Nhén xét

Bénh nhan mi s HA46 thé ning, khong phat hién thay dao doan
intron 22, intron 1. Khuéch dai 38 cap moi déu 1én vach cang, rd nét.
Tinh sach DNA cua cac phan tmg khuéch dai ndy va giai trinh ty, sau
d6 so sanh v6i trinh ty ngudi binh thuong. Két qua tai exon 4 phat hién
théy dot bién méat 15 nucleotid tai vi tri ¢.435-450. Khi kiém tra su thay
di acid amin do dot bién gay ra, thay tai vi tri protein tir 135 dén 139 bj
mat 5 acid amin Tyrosin, Asparagin, Threonin, Valin, Valin (p.135-
139delTyr-Val).
b/ Bét bién sai nghia:

A <.5093T>=C

P.11698T(1le1698Thr)
c.5093

TTTGACATTTATGATGAGGAT! TTTGACACTTATGATGAGGAT!

A

Bénh nhan HA76

1698

B

Genebank 1666 QREITRTTLQSDQEEIDYDDTISVEMKKEDFDIYDEDENQSPRSFQKKTRHYFIAAVERL 1725
QREITRTTLQSDQEEIDYDDTISVEMKKEDFD YDEDENQSPRSFQKKTRHYFIAAVERL
HA76 961 QREITRTTLQSDQEEIDYDDTISVEMKKEDFDTYDEDENQSPRSFQKKTRHYFIAAVERL 1020

Hinh 4nh dét bién ciia bénh nhan HA76
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Nhdn xét:

O bénh nhan HA76, tai exon 14 khi kiém tra c6 dot bién tai vi tri
¢.5093 nucleotid T duoc thay thé bang nucleotid C gay ra dot bién thay
thé acid amin Isoleucin bang acid amin Threonin. Nhu vdy bénh nhan
6 dot bién exon 14 cua gen F8 tai vi tri c. 5093T>C (p.11e927Thr).

¢/ Dét bién thém mét nucleotid

L277TinsC
e2TTT z. P (Lys927ins)
TTAGGACCCCCAAGTATGCC, TTAGGACCCCCCAAGTATGCC
MWWV - (MW A Y
MN\J WVY (Wy :
Ngwéi binh thwéng Bénh nhan HAO03
gir
GeneBank 885 TAAT KLDFEVSTATLEPFSGE 936
THRA
HAO3 181 TAATELKKLD Py 232

Hinh édnh dot bién thém nucleotid C ciia bénh nhan HA03
Nhdn xét:

Hinh anh gidi trinh tg cho théy bénh nhan ma s HA03 c6 dot
bién thém mot nucleotid C trén exon 14 cta gen F8. Kiém tra trén trinh
tu  Genebank xac dinh thay déi nay trén exon 14 1a ¢.2777 insC, dot
bién gdy léch khung dich ma toan bd acid amin con lai tr vi tri
p.927(p.Lys927ins).

d/ Bét bién mat 1 nucleotid

c. 2185 c.2185delG

p.S729del(p.Ser729del)

Ngw&'l binh thuwong Bénh nhan HA39
GeneBank 686 INGYVFDSLQLSVCLHEVAYWYILSIGAQTDFLSVFFSGTFKHKMVYEDTSTLFPFSGE 737

729
INGYVFDSLQLSVCLHEVAYWYILSIGAQTDFLSVFEFFSG TFKHKMVYEDT
HA39 1 INGYVFDSLQLSVCLHEVAYWYILSIGAQTDFLSVFFSGTFKHKMVYEDTI &0

Hinh 3.13. Hinh énh djt bién mit nucleotid ciia bénh nhan HA39
Nhdn xét:

O bénh nhan HA39, khi giai trinh tur toan bd 26 exon thiy tai vi
tri exon 14 c6 dot bién mét nucleotid G tai vi tri ¢.2185. Dot bién mat
nucleotid G gay léch khung dich mé 1am thay d6i toan bo cac acid amin
tir vi tri p.729 (p.Ser729del).
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e/ Bét bién vé nghia

A €.6425 T>A
©.6425T p.L2142X (Leu 2142 stop)
TTCTCTGGATATACCTTCAAAI TTCTCTGGATAAACCTTCAAA
Ngw&i binh thwérng Bénh nhan HA33
B 2142
Genebank 2100 INGYVFDSLQ 2162
INGYVEDS E
HA33 1 INGYVFDSLQLSVCLHEVAYWYILSIGAQTDFLSVEFSG* €3

Hinh 3.14. Hinh anh dt bién tao stop codon ciia bénh nhian HA33
Nhin xét:

Bénh nhan ma s6 HA33 sau khi duoc giai trinh tu kiém tra vi tri
dot bién cho thay: dot bién thay thé nucleotid T bang nucleotid A tai vi tri
6425. So sanh véi trinh ty Genebank cho thdy: dot bién nay lam thay doi
acid amin Leucin tao thanh stop codon giy dimg dot ngdt qua trinh phién
ma protein (p.Leu2142Stop).

1/ Dét bién tai vi tri noi

c.2113T c.2113+1G>T

TTTGATGAAGGTTAGTGAGTCTT TTTGATGAAGTTTAGTGAGTCTT,

Ngwoi binh thwong Bénh nhan HA45

Hinh énh dét bién tai vi tri ndi exon/intron ciia bénh nhan HA45
Nhin xét:

Véi nhitng thay d6i bat thudng ¢ gan hodc tai vi tri ddu hodc cudi
exon la vi tri nbi giita exon va intron, chung ti st dung chuong trinh
du doan vi tri ndi (http://www.fruitfly.org/seq_tools/splice.html) dé du
doan nhitng thay d6i & RNA va kiém tra xem dot bién d6 da dugc cong
bd chua. Do dot bién thay ddi nucleotid & vi tri cudi exon nén khong str
dung dugc phan mém Blast cia NCBI kiém tra thay d6i acid amin trén
protein. Khi Blast bang phan mém CLC kiém tra vi tri ndi thdy bénh
nhan HA45 thay d6i nucleotid G cta GT dau tién cua intron nén dugc
ki hiéu la ¢.2113+1.



http://www.fruitfly.org/seq_tools/splice.html

12

Exon 13 l Intron 13
Genbank_NG_011403

TTTGATGAAGGTTAGTGAGTCTT/
Conflict

TTTGATGAAGTTTAGTGAGTCTT/

TTTGATGAAGGTTAGTGAGTCTT/
. o
Trinh tw exon13 (chiéu ngwoc)

rginh tweng AW VMV Ay

N Y TTTGATGAAGTTTAGTGAGTCTT/
Trinh tw exon13 (chiéu ngwoc)

bénh nhan HA 45 ﬁ q 0 ,, ﬁ \ Q QM :\

Trinh tw exon13 (chiéu xudi

bénh nhan HA 45 ) /\/W\ A/\ /\/\/\/\AAA M/\M

Hinh anh Blast bing phin mém CLC kiém tra dét bién & vi tri ndi
exon/intron cia bénh nhan HA45
g/ Da hinh nucleotid don (SNP -Single nucleotide polymorphisms)

©.3780A>C

©.3780 p.Asp1241Glu
CATTTCTCAAAAAAAGGGG. CATTTCTCCAAAAAAGGGG.
Ngwéi binh thwong Bénh nhan

1241

1245

540

Hinh &nh dot bién thay thé nucleotid tao SNP ciia bénh nhan HA26
Nhdn xét:

Trong qua trinh gidi trinh ty exon 14 cia bénh nhan HA 26,
HAS3 khi so sanh véi trinh tuy Genebank NG 011403 phat hién dot
bién thay thé nucleotid A thanh nucleotid C tai vi tri 3780. Dot bién nay
1am thay d6i acid amin Aspartic thanh Glutamic. Tuy nhién khi kiém tra
trén Hamster va CDC(co s dit liéu vé bénh hemophilia A cua Hoa Ky
va Anh) phat hién day khong phai 1a dot bién gay bénh ma l1a mot SNP
(d3 dugc cong bd ma s6 1800292).
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e/ B¢t bién moi chwa dwoc cong bo

©€.1268insG

c.1268 p.G366insX(Gly366insstop)

AAGCGGAAGACTATGATGATGAT' AAGCGGAAGACTATGGATGATGAT

o )

Ngwei binh thwdng Bénh nhan HA96

Hinh dnh d(_“)t bién méi chwa du’(yc c6ng b6 ciia bénh nhan HA96
Nhdn xét:

Bénh nhan HA96 duoc kiém tra vi tri dot bién cho théy & exon 8
thém mot nucleotid G tai vi tri c.1268 lam thay ddi acid amin Aspartic thanh
acid amin Glycin sau do tao stop codon & vi tri acid amin tiép theo. Khi kiém
tra trén co s& dit liéu Hamster va CDC chua thiy cong bd dot bién nay. Sir
dung phan mém DNASTAR (http:/www.dnastar.com/t-products-
dnastar-lasergene-structural-biology.aspx) dé kiém tra hinh anh cau tric

3D duy doan thay dbi cAu tric cua protein FS.
Hinh anh d6t bién & bénh nhan HA96 sir dung phan mém DNASTAR
S

P
"\ /PAsp366Gly*stop codon
/

Hinh énh ciu tric 3D ciia protein F8 phén tich & benh nhan HA96
(Vi tri dét bién viing miii tén do)
Nhdn xét:

Céu trac day du cua protein F8 theo thur ty gdm A1-A2-A3-C1-C2
trong d6 3 ving A c6 chirc niang gin Ca”™, con 2 ving C s& lién két v6i
phospholipid va yéu t6 vWF, viing B khong c6 chirc ning s& bj phan giai.

Dot bién tao stop codon tai exon 8 & vi tri p.Gly366insStop lam dimg
dot ngdt qua trinh phién ma protein FVIII (vi tri mai tén d6 hinh 3.20).
Protein ndy chi con phin céu triic ving A1, mit hoan toan cic ving A2,


http://www.dnastar.com/t-products-dnastar-lasergene-structural-biology.aspx
http://www.dnastar.com/t-products-dnastar-lasergene-structural-biology.aspx
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A3, Cl1, C2 dan dén biéu hién ciia bénh hemophilia A trén 1am sang.
3.2. Lap béan do dot bién gen F8 gay bénh hemophilia A & Viét Nam

3.2.1. Két qua vi tri djt bién gen F8 ¢ bénh nhin hemophilia A Viét Nam

a/ Bét bién ddo doan intron 22

b/ Vi tri dét bién trén exon va cdc vi tri ndi exon-intron

C6 35 bénh nhan hemophilia A thé ning dot bién dao doan intron 22.

Két qua cac vi tri dot bién trén gen F8 giy bénh hemophilia A

- M s6 Thébénh | Exon Domeiin/ Thay dn:‘ii Thay d§i acid B bio clng b5
BN chuoi Nucleotid amin

1. |HA16 |Nang 1 |Al/chudinang |c.65G>T p.Arg22lle HAMSTeR

2. HA18 Nang 1 Al/chudi ning c.143G>A p.Arg48Lys Becker J 1996

3 HA67 | Trung binh 2 | Al/chudining |c.223G>T p.Asp75Tyr Goodeve AC 2000

4. HA21 | Ning 3 | Al/chudi ning €.301G>C p.Asn101His Leuer M 2001

5. HA10 | Nhe 3 | Al/chudi ning C.386A>T p.Glul29Val Maugard (1998)

6. HA15 | Ning 4 | Al/chudi ning C.446C>T p.Prol49Leu Margagline (2008)

7. HA46 | Nang 4 | Al/chudi ning €.435-50 del p.135-139delTyr- | Vinciguerra C (2006)

15nucleotid Val

8. HA61 | Trung binh 8 | Al/chudining |c.1063G>A p.Arg336Cys Arai (1989)

9. HA9 | Nang 8 | Al/chudining |c.1268insG p.Asp366Gly*Stop | Chua cong bd

10. |HA64 |Nang 89 |ALA2 Del exon HAMSTeR

11. |HA47 | Trungbinh 12 | A2chudining | c.1801A>C p.Asn601His Miller CH (2011)

12. |HA09 [Nhe 12 | A2/ chudining | c.1832-34delCT | p.GIn6lldel Miller CH (2011)

13. |HA56 | Trung binh 13 | A2/chudi ning €.1963T>C p.Tyr655His Ahmed R (2005)

14. |HA45 | Nang IVS13 | A2/chudi ning €.2113+1G>T Splicing Ravanbod S (2011)

15. [HA51 | Ning 14 | chudi ning Del exon HAMSTeR

16. |HA39 | Trungbinh 14 | A2chudining | c.2185delG p.Ser729del Hua B (2010)

17. |HA1l |Ning 14 | B/chudi ning €.2777-78isnC p.Lys927ins HAMSTEeR,
Margagline (2008)

18. HAO3 Nang 14 | B/chudi ning ¢.2777-78insC p.Lys927ins HAMSTEeR,
Margagline (2008)

19. | HAO1 Trung binh 14 | B/chudi ning €.3388delA p.Arg1130del Ma GC (2008)

20. |HA57 |Nang 14 | B/chubi nang c.3169G>A p.Glu1057Lys Ogata K (2011)

21. |HA54 |Nang 14 | B/chudi ning .3263C>T p.Thr1088lle Miller CH (2011)

22. HA24 Nang 14 | B/chudi ning €.3637insA p.Asn1213ins HAMSTEeR,
Pieneman Wc (1995)

23. |HA31 |Ning 14 | B/chudi nang €.3637insA p.Asn1213ins HAMSTEeR,
Pieneman Wc (1995)

24. |HA100 |Ning 14 | B/chudi ning €.3637insA p.Asn1213ins HAMSTEeR,

Pieneman Wc (1995)
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25. |HA92 | Trungbinh 14 | B/ chudi ning €.3870insA p.Arg1272ins Frusconi (2002)
26. |HAG65 | Niang 14 | B/chudi ning c4114A>G p.Thr1372Ala Margagline (2008)
27. |HA23 | Nang 14 | B/chudi nang c.4156C>T p.GIn1386Stop Margagline (2008)
28. |HAB59 | Nang 14 | B/chudi ning c.4232delA p.Lys1411del Gouw C (2011)
29. |HA62 |Nang 14 | B/chudi ning €.4288-92del p.Asp1430del David D (2006)
30. |HAO06 |Niang 14 | B/ chudi ning €.4379insA p.Lys1460ins Higuch (1991)
31. |HA93 |[Ning 14 | B/chudi ning €.4409-18del p.Glu1470del HAMSTeR.
Hiu M (2005)
32. |HA04 |[Nang 14 | B/ chudi ning €.4550insA p.Lys1555ins Higuchi (1991)
33. |HA76 |[Nhe 14 | B/ chudi ning €5093 T>C p.1le1698Thr Liu M (1998)
34, [HA91 |Ning 14 | B/chudi ning €.5144-46deICTC | p.Phe1672del David D (2006)
35. |HA41 | Nang 14 | A3/ chudinhe ¢5177 G>A p.Trpl726Stop HAMSTeR
36. |HA102 | Trungbinh 1VS14 ¢.5220-1G>C Splicing Elmadmoudi H (2012)
37. HAS55 Ning 16 | A3/chudi nhe Del exon HAMSTeR
38. |HA19 |Nhe 16 | A3/chudi nhe ¢.5543A>T p.Glu1848Val Green PM (2008)
39. |HA37 |[Nang 17 | A3/ chudinhe €.5665C>T p.GIn1889Stop Liu ML (2002)
40. |HA9 | Nang 17 | A3/chudi nhe €.5691-2insC p.Leu1898ins Ravanbod S (2011)
41. HA29 Nhe 17 | A3/chudi nhe c.5738A>G p.Asn1913Ser HAMSTeR
42. |HA98 |[Nang 18 | A3/chudi nhe €.5953C>T p.Arg1985Stop Tud GD (1991)
Dia C (1992)
43. |HA49 | Niang 1VS18 €.5998+1G>A Splicing HAMSTEeR,
Freson K (1998)
44. |HA34 |Nang 19 | A3/ chudinhe €.6016G>T p.GIn2006Stop Schwaab R (1993)
45. |HA68 | Nang 1VS20 €.6188-1G>T Splicing Margagline (2008)
46. |HA36 | Nhe 22 | Cl/chudi nhe €.6403C>G p.Arg2135Gly Miller CH (2011)
47. | HAS53 Nang 22 | CU/ chudinhe €.6374G>C pSer2125Thr Margagline (2008)
48. | HA33 Nang 22 | Cl/chudi nhe C.6425T>A p.Leu2142Stop HAMSTeR
49. |HA26 |Nang 23 | Cl/chudi nhe €.6497C>T p.Arg2166Leu David D (2006)
50. |HA38 |Nang 23 | Cl/chudi nhe Del exon 23 HAMSTeR
51. |HA94 | Trungbinh 23 | Cl/chudi nhe €.6537C>G p.Ser2179Arg Ahmed R (2005)
52. |HA63 | Trungbinh 23 | CU chudinhg ©.6544C>T p.Arg2182Cys Rainer AP (1992)
53. [ HA90 Trung binh 23 | Cl/chudi nhe C.6545G>A p.Arg2182His Tuddenham (1994)
54. |HA30 |Niang 24 | C2/chudi nhe €.6666G>A p.Trp2222Stop Miller CH (2011)
55. |HA99 [ Trungbinh 24 | C2/chudi nhe €.6694C>T p.GIn2232Stop Ahmed R (2005)
56. |HA85 | Trungbinh 25 | C2/chudi nhe €.6825delT p.Tyr2275del Green PM (2008)
57. |HA28 |[Nang 26 | C2/ chudining ¢.7015A>T p.Arg2339Trp Green PM (2008)
Nhin xet:

- Céc d06t bién nim rai rac trén toan bd gen F8.
- Dot bién tap trung nhi€u & exon 14.

- Mbi bénh nhan chi c6 mét vi tri dot bién gay bénh.
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3.2.2. Ty I¢ cdc dang dét bién khdic nhau trén bénh nhin hemophilia
A ¢ Viét Nam

40

35

30 23,9%

25

20

15 9,8% 9,8% 9,8%
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Cic dang dot bién phat hién dwgc trén bénh nhian hemophilia A
Nhin xét:

Trong 92 bénh nhan phat hién dugc dot bién co: dot bién dao doan
chiém ty 1& cao nhét 38,1% (35/92 bénh nhan). Tiép theo 1a dot bién sai
nghia chiém ty 1& 23,9% (22/92 bénh nhan). Chiém ti 1& cao thir ba la
cac dang dot bién mét nucleotid, dot bién vo nghia, dot bién thém
nucleotid véi ti 18 9,8% (9/92 bénh nhén). Ti 1¢ thip nhét 1a dang dot
bién & vj tri ndi exon-intron va dot bién mat doan 16n chiém ty 1€ 4,4%
(4/92 bénh nhan).

3.2.3. Ty Ié cdc dang dét bién trén cdc ving ciia gen F8

Intron 22 38%
Domain C2 ] 4,3%
Domain C1 ] 9.8%
Domain A3 ] . ’10,9%

Domain B ] J 19,6%
Domain A2 ] 6,5%
Domain A1 ] 10,9%

o 10 20 30 40

Phan bd ty 18 cac dang dot bién trén cac vang ciia gen F8
Nhdn xét:

Trén cac ving gen F8: dot bién déo doan intron 22 chiém ty 1 cao
nhét (38%); dot bién ving B chiém ty 1& 19,6%; dot bién ving Al va A3
chiém ty 18 10,9%; do6t bién vang C1 chiém ty 18 9,8%; dot bién ving A2
chiém ty 18 6,5%; dot bién trén ving C2 chiém ty 1¢ thap nhét (4,3%).
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3.2.4. Bin do dét bién gen F8 gdy bénh hemophilia A ¢ Vigt Nam
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Chuong 4
BAN LUAN

Bénh hemophilia A 132 mot bénh di truyén do thiéu hut hodc bat
thuong chire ning cia yéu té dong mau huyét twong - yéu té VIIL Tur
nam 1984, nghién ciru ctia Gitschier da cho thdy nhimng hiéu biét day du
vé céu trac phan tir gen F8 tong hop protein yéu té VIIL, md dudng cho
céc nghién ctru vé co ché bénh hoc phan tir hemophilia A va cac dang
d6t bién gen F8 gay bénh.

4.1. Pic diém chung vé ddi twong nghién ciru
4.2. Phat hién dot bién gen F8 & bé¢nh nhan hemophilia A ciia Viét Nam
- Ty 1¢ phat hién dot bién gen F8 & bénh nhan hemophilia A

Trong nghién ciru ndy, xac dinh dot bién trén gen F8 duoc thyc hién
trén 103 bénh nhan di dugc chan doan hemophilia A khéng c6 quan hé
huyét théng cho thiy ty 1& phat hién dot bién 1a 89,3%, c6 11 trudng
hop khong phat hién dugc dot bién chiém ti 18 10,7%. Ti 1é khong phat
hién duoc dot bién cua chiing toi cao hon cac tac gia khac cong b 1a 2-
7%. Nguyén nhan c6 thé do ching toi chwa thuc hién dugc phdi hop
nhiéu phuong phéap khac dé chan doan cac vi tri dot bién & trong ving
intron, chua xac dinh dugc cac dot bién ldp doan DNA bang phuong
phap MLPA...Tuy nhién, so v&i cac tac gia chi sir dung phuong phap
giai trinh ty dé chan doan thi ti 1¢ phat hién bénh clia chung toi ciing
hoan toan phu hop. S6 bénh nhan phat hién duoc dot bién trong nghién
clru ndy & timg thé bénh tuong ung la: thé nang 90,1%, thé trung binh
86,7% va thé nhe 1a 85,7%. Ti 1& xac dinh dwoc dot bién ¢ timg thé
bénh duoc tac gia Santacroce va cong sy thue hién trén 1296 bénh nhan
hemophilia A thuc hién & Italia 1a 874 (89%), 146 (84%), 133 (94%)
tuong tmg v6i bénh nhan thé ning, trung binh va thé nhe. Theo tac gia
Bogdanova ciing chi sit dung phuong phap giai trinh tu phat hién dot
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bién cho két qua xac dinh dwoc dot bién & timg thé 1a 100% thé ning,
96% thé trung binh va 88% thé nhe.
- Cic dang d¢t bién gy bénh hemophilia A ¢ Viét Nam

Trong nghién ctru nay, chung tdi thuc hién xac dinh ddo doan intron
22 bang phuong phap Inversion-PCR. C6 35 bénh nhan hemophilia A thé
nang duoc chan doan dot bién dao doan intron 22 trong téng s6 81 bénh
nhan hemophilia A thé nang duoc sang loc chiém ti 1& 43,7%. Ti 1& nay
tuong tu voi ti 1¢ dot bién dao doan intron 22 dugc cac tac gia cong b 1a
42-50% & nhom bénh nhan hemophilia A thé nang, 6 Pai Loan ti 1€ nay
1a 45,1%; 42,5 - 44,25% dan s6 & An D¢ va 40-50% & chau Au.

Trong nghién ctru cua chung t6i, 46 bénh nhan hemophilia A khong
bi dot bién dao doan intron 22 trong téng s6 81 bénh nhan hemophilia A
thé nang dugc kiém tra x4c dinh dot bién dao doan intron 1 béng
phuong phap Multiplex PCR cho thiy khéng c6 truong hop nao bi dot
bién dao doan intron 1. Ching t6i cho rang két qua 4m tinh nay rat co
thé do miu nghién ctru cia ching toi chua da lén dé phat hién dang dot
bién nay. Trong nghién ctru cia Andrikovics ciing cho thdy sy vang mat
cua dao doan intron 1 khi nghién ctru 104 truong hop hemophilia A &
Hungary. Ngoai ra, mdt nghién cru gan ddy cho thay ty l¢é tong thé cua
dao doan intron 1 1a thap hon 1%. Dic biét, ti 16 nay 1a khac nhau giira
cac ching toc. Nghién ctru trén bénh nhan hemophilia A ciia An P
thay ti 18 dot bién intron 1 14 2,7%, twong tu nhu cia nghién cru & Nam
Phi. Céc dét bién nay chi xac dinh duoc & nhitng bénh nhan da den ma
khong tim thay dot bién dao doan intron 1 trong s6 bénh nhan da tring.
Tuy nhién, dao doan intron 1 1a mot dot bién quan trong can sang loc,
mdc du ti 16 x4c dinh trong quan thé ngudi da tring thap.

Sau khi thu dugc DNA c6 chat lugng t6t, nghién ciru da st dung k§
thuat PCR véi 38 cap moi ddc hiéu cho 26 exon cua gen F8. Vai kich
thudc 16n cia exon 14 can 9 cip moi va exon 26 can 5 cap mdi dé giai

trinh tu toan bd nhiing exon nay. Trong nghién ctru nay, cd 4 bénh nhan
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dot bién mét exon da dugc phat hién bang phuong phap khuéch dai PCR
don thuan: HA38, HAS1, HA55, HA64; trong d6 bénh nhan HA64 dojt
bién mat 2 exon lién tiép.

Trong nghién ctru ndy, ching t6i phat hién dugc cac dot bién mét tir 1
nucleotid nhu bénh nhan HAO1, HA39 dén mat 15 nucleotid HA46, dot
bién thém nucleotid A, nucleotid C gdp O cac bénh nhan HA11, HA24...
Dot bién sai nghia 1a da dang va hay gip nhat & bénh nhan hemophilia A
thé nhe va trung binh: HA76, HA90, HA29...

Pé xac dinh dot bién ¢ vi tri ndi gitta intron va exon doi hoi phai c¢6
trinh tu nucleotid tai dau 3'- 5' vung exon-intron cling nhu trinh ty cac diém
d& bi dot bién nam cach 18-40 bp dau 3'. Hau hét cac dot bién vi tri ndi déu
giy bénh, trong d6 10% dén 15% dot bién gay bénh 1a cac dot bién diém &
vi tri ndi. Dé khang dinh chic chin cic dot bién & vi tri ranh gidi giira
intron va exon 1a dot bién vi tri ndi can sir dung phuong phap RT-PCR giai
trinh ty trén mRNA. Tuy nhién trong nghién ctru nay cta chiing t6i, 4 dot
bién & vi tri ndi trén cac bénh nhan ma s6 HA45, HA49, HA68, HA102
déu da duogc cong bd nén c6 thé hoan toan khing dinh chic chin ma khong
can kiém tra.

O Viét Nam, chua cé cong bd nao vé cac vi tri dot bién trén gen F8
giy bénh hemophilia A. Trong nghién clru nay, bénh nhdn HA96 khi
xac dinh dugc vi tri nghi ngo dot bién & vi tri ¢.1268 lam thay ddi acid
amin Aspartic thanh acid amin Glycin, khi kiém tra cac dot bién da
dugc cong bd trén thé gidi chua thiy cong bd vi tri dot bién nay. Su
dung phan mém DNASTAR (http://www.dnastar.com/t-products-dnastar-

lasergene-structural-biology.aspx) dé kiém tra sy thay ddi cau triic protein
FVIII cho thay: binh thudng FVIII sé lién két v6i yéu t6 vWF, khi hoat

dong no s& tach ra khoi yéu t6 vWF va s& nhanh chéng bi phan giai

trong mau. So v6i ciu tric ddy du cua FVIII thi protein dot bién nay chi
con ving Al. Trong khi d6 FVIII cdu triic ddy du gdm 3 ving A, 1

ving B va 2 ving C. Do stop codon xuét hién rit sém ngay & exon 8


http://www.dnastar.com/t-products-dnastar-lasergene-structural-biology.aspx
http://www.dnastar.com/t-products-dnastar-lasergene-structural-biology.aspx
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nén khong tao duge 3 ving A2, C1, C2 dé lién két v6i yéu t6 vWF. Do
d6, FVIII cua bénh nhan nay sé& khong bén viing va nhanh chong bi
phan huy cho du protein nay c¢6 dugc tong hop. Két hop véi nong do
FVIII ciia bénh nhan <1% véi cac biéu hién 1am sang ciia hemophilia A
thé nang thi két qua dang dot bién nay rat phi hop.
- Panh gi4 nguy co hinh thanh chit e ché

Mot s6 nghién ciru cho rang ¢ mbi lién quan véi kiéu dot bién gen,
mirc d6 ning ctia bénh, tudi bit diu diéu tri, loai ché pham diéu tri, yéu
t di truyén. Trong khi nhiéu yéu td nguy co tao khang thé khang FVIII
chua duoc xac dinh ro, vai tro quan trong cua cac dang dot bién F8 lam
tang ti 1& nguy co di dugc nhiéu tac gia cong bd. Can nghi ngd co chat
rc ché trong méau khi 1am sang khong dap ung véi diéu tri thong
thuong. Xét nghiém xac dinh su c6 mit cua chit uc ché 12 mixtest. Po
ndng do chat wrc ché bang thir nghiém Bethesda. Nguyén 1y cua ki thuat
nay: cho FVIII vao huyét twong bénh nhan, néu c6 khang thé thi FVIII
s& bi trung hoa va c6 phan tng ngung két. Nghién ctru ctia chiing t6i gip
1/4 bénh nhén thé ning c6 dot bién mét doan 16n, chiém ty 18 25%. Pay la
nhém nguy co cao phat trién chat irc ché trong qua trinh diéu tri. Dac biét
v6i trudng hop bénh nhan HA64, dot bién mét hai exon 8 va 9 nam trén hai
viing Al, A2 khac nhau do d6 nguy co rét cao s& phat trién chat trc ché. Do
do, bénh nhan nay can kiém tra dinh ky yéu t6 dong mau khoang 6-12
thang mot 1an hodc trude phau thuat. Pao doan intron 22 1 dang dot
bién c6 nguy co lam xuat hién chat wrc ché yéu t6 VIII véi ty 1¢ cao (21%)
s0 voi cac dang dot bién khac. Day 1a dang dot bién hay gip nhit & cac
bénh nhan hemophilia A thé ning, gen F8 bi cit thanh 2 doan (exon 1-22
va exon 23-26) cach nhau 400kb gy bét hoat hoan toan gen mi hoa yéu
t6 VIII do véy gay thiéu tram trong yéu t& VIII lwu thong trong vong tuin
hoan. Do vy tét ca nhitng yéu t6 VIII dua vao trong qua trinh diéu trj déu
1a méi dbi voi co thé va do d6 nguy co kich thich hé mién dich sinh ra
khang thé khang yéu t6 VIII cao hon so vé6i cac dot bién khac. Vi 35



22

bénh nhéan phat hién dot bién dao doan intron 22 trong nghién ciru nay
ciing 1a nhitng bénh nhan c6 can dugc theo dbi trong qua trinh diéu tri dé
phat hién sém tinh trang xuit hién chét &rc ché dé c6 ché do diéu tri phu
hop. Dot bién vi tri ndi 1a dang dot bién it nguy co lam xudt hién chit trc
ché (ty 18 3%). Piéu nay c6 thé dugc gidi thich 1a do c6 mot s6 lugng rat
nho cac phan tir protein yéu t6 VIII di dé gy ra dap ung mién dich.
Trong nghién ciru nay, nhitng bénh nhan dot bién sai nghia chu yéu & thé
nhe va trung binh, c6 4 truong hop dot bién & vi tri ndi duoc phat hién,
nhing bénh nhan nay cé nguy co xuat hién chét e ché yéu t& VIII thap.
4.3. Xay dung ban d6 dét bién gen F8 d6i véi bénh nhan hemophilia
A tai Viét Nam
- Vi tri djt bién giy bénh hemophilia A

Nim rai rac trén toan bd cac vung Al, A2, B, A3, Cl1, C2.
- Tan sudt hay gip 6 mét sé vi tri djt bién

Hay gip nhat 1a dot bién déo doan intron 22: 35/103 bénh nhan chiém ti
16 38,1%. Ngoai ra, c6 hai dot bién xuat hién nhiéu hon 2 1an & nhiing bénh
nhéan khac nhau: bénh nhan HA03, HA11 déu cing phat hién dot bién ¢ vi
tri p.Lys927ins; dot bién & vi tri ¢.3637insA gy dot bién p.Asn1213ins
duoc phat hién trén 3 bénh nhan khac nhau (HA24, HA31, HA100). Trong
do, dot bién & vi tri ¢.3637insA 1a d6t bién hay gip di duoc cong bd bai rat
nhiéu béo cao trudc day trong dit litu HAMSTeR véi tan suat 1a 14%-16%
& nhitng bénh nhén da tring. Nghién ctru ctia chiing t6i, dot bién nay gap &
3/92 bénh nhan phat hién dugc dot bién nhung chi chiém 3,2%. Su khac
biét nay co6 thé duoc Iy giai 13 do yéu té chung toc.
- Ti I¢ phat hién dpt bién trén tirng exon

’Ti 1é phét hién dugc dot bién 0 exon 14 trong nghién ciru nay la cao
nhat chieém ti I¢ 20,7%. ?—){)t‘bién 6 exon 14 cao hon céac exon con lai do
ki’ch thudc 16n hon nhiéu lan, Véi'kich thuéc khoang 3,1 Kb (tir 3106
deén 7227pb) ban than exon 14 chiém khoang 43% vung ma hoa protein
FVIIL Ti 1€ nay phu hop véi cac bao cao trong nghién ciru tai Pai Loan
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dot bién & exon 14 1a 21,9%, nghién ctu cua Italia ti 1€ nay 1a 33%.
Diéu nay con chiing to dot bién ¢ ving B réat quan trong dén chirc ning
hoat dong ctia FVIII mic du khong tham gia vao cdu tric protein F8
hoan thién. Theo nhu mét sd nghién ctru, vai ti 1& ot bién cao hay gip
& exon 14 nén khuyén céo ngay sau khi xac dinh khong c6 dot bién
dao doan intron 22 va intron 1 thi gidi trinh tu exon 14 dé sang loc tim
vi tri c6 kha ning gdy dot bién. Con theo tac gia David ti 1¢ dot bién &
vi tri ¢.3637insA nam trong exon 14 chiém ti 1& cao nén gidi trinh tu
sém, trude khi di tim céc vi tri dot bién & trén exon khac.

Trong nghién ciru nay cic exon con lai déu co ti 1& dot bién la
tuong duong nhau. Chua phat hién dugc dot bién trén cac exon 3, 6,
7,10,11,15, 21 ¢6 thé do sb lwong bénh nhan con han ché nén chua tim
thay cac vi tri dot bién trén cac exon nay.

Nghién ctru ctia chiing t6i x4c nhan sy trong quan vé ti 18 cac dang
dot bién ¢ bénh nhan hemophilia A. Cac loai dot bién dugc tim thay ti
1¢ phu hop véi cac két qua béo cdo duoc cong bd boi cac tic gia
Repesse (Phap), Jochen Graw (Puc), Adoracion Vencela (Tay Ban
Nha), Rosetti (Argentina).

Phap Pirc Talfl ria“ Azr gg”Bt',:a Nghién ctru ndy
120 BN | 845BN 967 BN 103 BN
Inv22 46,0 35,7 43 44 38,1
Missence 15,0 38,2 34 12,2 23,9
Vi tri ndi 7,0 2,6 2,6 37 4,4
Nonsence 13,0 9,3 3,7 10,2 9,8
Thém nucleotid 7,0 2,6 2,0 1,9 9,8
M4t nucleotid 10,0 75 7.8 15,9 9,8
Xoéa doan 2,0 3,0 1,0 10,2 4.4

-Vé ti I¢ cdc dang dpt bién trong tirng thé bénh

Trong nghién ctru cta ching t6i hay gip nhat & bénh nhan
hemophilia A thé nang la ddo doan intron 22 (38,1%). Dot bién
missence gap nhiéu & bénh nhan hemophilia A thé trung binh 46,7% va
thé nhe 71,4%. Két qua nay phu hop véi nghién cu cua tac gia
Margaglione, Becker ciing khing dinh ti 1& dot bién sai nghia hay gip
nhit & hemophilia A thé trung binh va thé nhe .
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KET LUAN

Nghién ctru phat hién dot bién gen F8 trén 103 bénh nhan bang sir dung
két hop 4 phuong phap khac nhau, ching t6i riit ra dugc két luan sau:

1. Phat hi¢n dot bién gen F8 ¢ bénh nhan hemophilia A ciia Viégt Nam.

- Ty 1€ phat hién duogc dot bién 1a 89,3% (92/103 bénh nhan), trong do
ti 1¢ phat hién dot bién & thé nang 90,1% (73/81 bénh nhan), & thé trung
binh 86,7% (13/15 bénh nhan) va & thé nhe 85,7% (6/7 bénh nhan).

- Cac dang dot bién dugc phat hién bao gém: dao doan intron 22 la
38,1% (35/92 bénh nhan), dot bién sai nghia 1a 23,9% (22/92 bénh
nhan), dot bién mat nucleotid 12 9,8% (9/92 bénh nhan), dot bién vo
nghia 12 9,8% (9/92 bénh nhan), dot bién thém nucleotid 13 9,8% (9/92
bénh nhan), dot bién vi tri ndi exon-intron 1a 4,4% (4/92 bénh nhan),
d6t bién mat doan 16n 13 4,4% (4/92 bénh nhan).

- Phat hién dot bién moi chua cong bd: p.Gly366insStop.

2. Xay dung dwoc ban dd dét bién gen F8 ddi véi 92 bénh nhan
hemophilia A tai Viét Nam.

- Ti 1& phat hién dugc dot bién dao doan intron 22 trong nghién ctru
nay la cao nhat chiém ti 1¢ 38,1%.

- Ti 1& phat hién dugc dot bién & exon 14 trong nghién ciru nay hay
gip chiém ti 18 20,7%.

- Cacexon 1,2,3,4,8,9,12, 13, 16, 17, 18, 19, 20, 22, 23, 24, 25,
26 gap voi ti 1 thap hon tir 1,1% - 5,4%.

- Chua phat hién duoc dot bién trén intron 1va cac exon 5, 6,
7,10,11,15 va 21.

KIEN NGHI
1. Thiét 1ap va quan Iy co s& dit liéu vé dot bién gen F8 ¢ ngudi Viét Nam.
2. Thiét lap va quan Iy co so di liéu vé bénh nhan va ngudi mang gen
bénh hemophilia A.

3. Tu vén di truyén trude hon nhan va chin doan trude sinh cho nhiing
nguodi mang gen bénh trudc - trong qua trinh mang thai.
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BACKGROUND
1. Urgency of topics

Hemophilia A, also known as coagulation disorders. This is a
recessive genetic disease involving the X chromosome, the disease
caused by a deficiency or abnormality of factor VIII function. Vietnam
is a country with an incidence in the community hemophillia A
relatively high. According to research by Do Trung Phan (1996)
incidence of about 25-60 / 1,000,000 people. Currently there are about
6000 hemophilia patients in Vietnam, of which only 30% are detected
and treated, which treatments are mainly used factor VIII in whole
blood (direct transmission or extraction) costly and ineffective,
particularly at high risk for blood-borne diseases. Around the world,
scientists analyzed the genomes of patients with hemophilia are types A
and factor VIII gene mutations (F8) was announced. The researchers
claim that different mutations cause different phenotypic characteristics.
Patients with severe hemohilia A common mutation island exon 22
(accounting for 45-50%), whereas the majority of point mutations in
patients with hemophilia A and mild to moderate disease (accounting
for 90-95%). In Vietnam, the study of hemophilia A is primarily the
study of clinical characteristics, preclinical evaluation or incidence
studies evaluating the effectiveness of treatment with preparations
rather how does the work ... No comprehensive study of gene mutations
encoding human factor VIII in Vietnam, creating a database to build the
foundation for gene mapping in patients with hemophilia A Vietnam.
With the advancement of molecular biology techniques, scientists can
analyze the patient's DNA to accurately identify the genetic lesion that
causes hemophilia A, as well as better control of the disease by
detecting the secondary female gene carriers and genetic counseling
before marriage, increase effectiveness in preventing disease and
improving the quality of health care in the community.

2. Objectives of the research:

1. The findings of the F8 gene mutation hemophilia A patients in
Vietnam.

2. Initial mapping F8 gene mutations in patients with hemophilia A
in Vietnam.
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3. Practical significance and contribution of the new topics:

From the results of the mutations identified, initially build maps F8
gene mutations in patients with hemophilia A in Vietnam. Locate the F8
gene mutations in patients with hemophilia A provides many benefits
for basic science and clinical applications. For patients with hemophilia
A, identified mutations as a gold standard to confirm the diagnosis
accuracy, in addition it also assists in predicting the severity of disease
and evolution clinically, the predicted risk of developing antibodies to
FVIII which method to choose the optimal treatment. Furthermore, to
determine the position of the patient's mutation prerequisite for prenatal
diagnosis of female gene carriers. Set the F8 gene mutation map is also
very important precondition for the application of gene therapy in the
future to address thoroughly the disease.

4, Structure:

The thesis is presented in 108 pages (not including references and
appendices); including questioning (2 pages), literature review (33
pages), object and research methods (17 pages), research results (25
pages), discussions (29 pages), concluded (1 page), proposals (1 page).

The thesis consists of 06 tables, 01 charts, 04 charts, 35 pictures;
141 references. Appendices include illustrations and patient list.

CHAPTER 1: OVERVIEW
1.2. Characteristics of hemophilia A
1.2.1. Clinical features

Bleeding symptoms characteristic of the disease. Bleeding
syndrome rarely occurs at the new-born, often appearing as toddlers,
then children appear nodules or spots hematoma. In the light can
hemorrhage, hemorrhage occurs when milk teeth fall out or tooth
extraction. Severe hemophilia A is characterized by bruising and
bleeding into joints frequent relapses, especially the knees, ankles, hips
and elbows cause limited motion of the joints. If left untreated will lead
to damaged joints.

1.2.2. Clinical laboratory
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Prolonged clotting time may be more than 1 hour; poor quality of
blood clots; Howel prolonged time. Quantification of factor VIII
reduced or no. DNA tests to detect genetic mutations F8.

1.2.3. Diagnosis of the disease

Normal human FVIII concentration of 200 ng / ml. Where the
disease, factor VIII activity decreased below 30%. Severe: less than 1%
FVIII activity, usually several times bleeding per month.The average: 1-
5% FVIII activity, just bleeding after minor injuries.The activated FVIII
from 5 -30%, postoperative bleeding or severe injuries, after strong
movements when playing sports.

1.2.4. Molecular pathology hemophilia A
a / Molecular pathology of severe hemophilia A

Many different models mutation responsible for severe hemophilia
A, but the most common mutation is the intron 22 inversions and intron
1 of the F8 gene. Inversions on the same chromosome (chromosome):
intron 22 inversions occur by recombination between copies of the
int22h1 (including 9.5 kb repeat region) of intron 22 with one of two
copies of the contract most located in the telomere region int22h2,
int22h3; position in the first 400 kb 5 'outside the F8 gene. Inversion
phenomenon leading to fracture F8 gene and the disease can cause
severe consequences for the patient. This mutation accounts for 45-50%
of patients with severe hemophilia A. Intron 1 inversion occurs
similarly, due to recombination intlhlthuoc the intron 1 (900 bp in size)
is located at position 140 kb 5 'end of the F8 gene copy int1h2 outside
the F8 gene. Rare mutations than the intron 22 inversion, accounting for
1.5% of critically ill patients. Insertion and deletion mutations big stage:
large deletion mutations account for 2-5% of patients with severe
hemophilia A. It may take 1 or take the whole genome exon. Molecular
mechanism of this mutation was found to be due to recombination
process due to the Alu repeat. Insert large and mutated Alu fracture
phenomena and F8 gene cause hemaophilia A severe. Point mutants: the
most severely ill patients is replaced by a nucleotide mutation.
Nonsense mutations code generation or end nucleotide mutations
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causing loss of frame translation difference not lead to protein synthesis
or no synthesis function.

b/ Molecular pathology of mild and moderate hemophilia A

Point mutations causing translational bias frames and replacement
nucleotide mutations (missense) is the main mechanism that causes
hemophilia A mild and moderate, accounting for 90-95% of patients.
Mutations in position and connect the gene promoter region was
detected in some patients. The phenomenon repeats exon 13 has been
described in patients with mild hemophilia A.

1.2.5. FVI1II antibodies

The mechanism of antibody formation is controversial at present,
some studies suggest that there is an association with the type of
mutation, the severity of the disease, age of starting therapy, treatment
preparations, elements portable transmission. The mechanism of
antibody activity is associated with branches of clotting factors
affecting the binding of these factors to other coagulation components.
While many risk factors for anti-FVIII antibody has not been clearly
defined, the important role of the F8 mutation increases the risk ratio
has been announced. Mutations at positions between exon and intron,
missense mutations are risk groups is relatively low, while
approximately 21% of patients with intron 22 inversion mutations
related to the development of antibodies to FVIII. The rate is the highest
inhibitor group of large deletion mutations, loss of exons in the gene
coding regions accounted for 88% F8.

1.3. The method detects the F8 gene mutation
1.3.1. The method detects mutations on the same chromosome inversions

- Detection of inversion intron 22 mutation: there are 3 main
methods: Southern Blot, Long Distance PCR, Inversion- PCR.

- Detection of inversion intron 1 mutation: Multiplex PCR.
1.3.2. Methods to detect other mutations

- PCR method to detect exon deletions.

- Analysis of heterologous double strand (heteroduplex).
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Two screening techniques commonly used mutation-based
analysis method is simple double-strand high-performance liquid
chromatography modified:

DHPLC: Denaturing high pressure liquid chromatography.
CSGE: Sensitive Gel electrophoresis conformation.

- League of DNA sequences.

- Methods based on RT-PCR.

- MLPA method.

Chapter 2: SUBJECTS AND METHODS

2.1. Research Subjects

- Control group: consists of 20 people (10 male, 10 female) healthy,
with no family history of genetic disease sufferers.

- Group study 103 patients were diagnosed hemophilia A identified at
Children's Hospital and the Central Institute of Haematology -
Central Blood Transfusion.

2.2. Equipment, tools and chemical research

2.3. Methods and techniques of research: using research

methodology, cross-sectional descriptive.

2.3.1. Sampling procedures

The patient was diagnosed with hemophilia A were taken 5 mL
venous blood, entered in EDTA anticoagulant tubes at concentrations of

1.5 mg / mL. Blood collection procedures to ensure absolute sterility.

2.3.2. The process of extracting DNA from peripheral blood

2.3.3. Determine the F8 gene mutation

2.3.3.1. Detection inversion intron 22 mutation by technique Inversion-PCR

Technical Inversion- PCR (I-PCR) consists of three steps: (1) Cut

the DNA with the enzyme Bcll, (2) Connect with T4 ligate, (3)

Amplification by Multiplex PCR reactions. I-PCR method has the

advantage of being easy to carry out. Enzymes Bcll very specific effects

should cut the highly specific enzyme. PCR amplification products

were easily in about 30 minutes time by short DNA fragment size (487
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and 559 bp). Such tests are conducted genetic analyzes quickly, the
results obtained with high reliability, easy to carry.

2.3.3.2. Detection inversion intron 1 mutation by Multiplex PCR
technique

Multiplex PCR technique: two designs Multiplex PCR reaction
could detect mutated patients. reaction 1containing primers specific for
intlhl plus a sequence specific primers int1h2; reactions 2 containing
primers specific for int1h2 plus a intlhl specific primers. Based on the
different sizes of the DNA fragments after electrophoresis to detect
mutations. Where no intron 1 inversion mutation, only reaction 1 primer
pairs intlhl to 1908 bp in size. In reaction 2 only specific primers
pairing int1h2 size 1191 bp. If mutation occurs, primer pairs with int1h2
intlhl in response to both the size of 1323 bp and 1776 bp respectively
in reaction 1 and reaction 2.

2.3.3.3. Exon deletions detected by PCR
2.3.3.4. Detection of point mutations by sequencing techniques
2.4. Ethical issues in research

The patients with hemophilia A families participating research
groups in the spirit of volunteerism. The information about the patient
and the patient's family is confidential.

Chapter 3: RESULT
3.1. General characteristics of the study subjects
The percentage of patients divided according to disease

Thé nhe
6,8%

.

-~

Thé trungbinh___
14,6%

_Thénang
8%
e

Comment:
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81/103 patients with clinically diagnosed severe occupancy rate of
78.6%; 15/103 patients the average occupancy rate to 14.6%; 7/103
patients with mild accounted for 6.8%.

3.2. Results F8 gene mutation detection
3.2.1. The rate of mutation detection
3.2.1.1. The percentage of patients as a result of mutation detection

The study found the 92/103 case patients with F8 gene mutation
that causes hemophilia A, accounting for 89.3% rate. Some patients
have not detected 11/103 cases, accounting for 10.7% rate.

3.2.1.2. Mutation rates in groups according to disease detection and
undetectable mutations

Thé nhe ' 85,7%
Thé trung binh l 86,7%
o
Thé ning I 90,1%
0 20 40 60 80 100
u Chra phét hién duorc dot bign Phét hign dwoc dbt bign

Distribution of mutation detection rate according to disease
Comment:

- 73/81 patients with severe mutations found accounted for 90.1%;
8/81 patients with severe undetectable mutations account for 9.9%.

- 13/15 average patients can detect mutations accounting for 86.7%;
2/15 average patient may not detect mutations accounted for 13.3%.

- 6/7 patients with mild to detect mutations accounting for 85.7%;
Seventh patient may not detect mild mutations accounted for 14.3%
rate.

3.2.2. Findings of the F8 gene mutation
3.2.2.1. Results inversion mutation identified
a/ Define the intron 22 inversion mutation by Inversion techniques -PCR
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81 patients with hemophilia A clinical diagnosis can be tested
severely mutated intron 22 inversion Inversion-PCR method. Results
35/81 patients with inversion mutations accounted for 43.2% rate of
severe patients.

M DC HA02 HA33 HA07 HA12 HA20 HA38 HA73 M

[€«—559bp

Ml «—487bp

M: Marker kich thwéc 100bp
BC: mau doi chirng (ngwoi binh thwong)
HA33, HA38: Khong c6 dao doan intron 22
HAO02, HA07, HA12, HA20, HA73 : D6t bién dao doan intron 22

Image of PCR products identified intron 22 inversion mutation
Comment:

DNA in normal control samples (CG) when amplified by
multiplex-PCR reaction with 1 band size 487 bp, respectively. If
mutation occurs, the amplifier will give 1 559 bp segment size. Thus, in
place of the corresponding wells with patient numbers HA33, HA38 no
intron 22 inversions caused by the stripe size 487 bp DNA. In wells
code HA02, HAO07, HA12, HA20, HA73 is hemophilia A patients with
intron 22 inversion mutation by DNA electrophoresis are outlined in
size 559 bp.

b/ Determination of intron 1 inversion mutation by Multiplex PCR method

There are 35/81 patients with severe hemophilia A mutated intron
22 inversions, 46/81 patients with severe hemophilia A also continued
to be screened intron 1 inversion mutation by Multiplex PCR technique.
Results 46 patients not mutated intron 1 inversions.
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HAIS HA46 HA45 HA24

U P
M P1 P2 P1 P2 P1 P2 Pll P|2 M

<«—1908bp
<—1191bp

M: Marker kich thude
P1: Phan umg 1 ddc hi¢u cho intlhl
P2: Phan g 2 ddc hi¢u cho intlh2

Electrophoresis image of PCR products identified intron 1 inversions

Comment:

The Multiplex PCR amplification reaction int1hl period (P1) only
for the 1908bp DNA fragment size proved primers 9F and 9cR intlhl
stage design paired together. The amplification reaction intlh2 period
(P2) are the size of 1191bp primers proved only intlh intlh-2F-2R and
specificity for paired together intlh2 period. Thus, there is no intron 1
mutation in patients with code HA15, HA46, HA45 and HA24.

3.2.2.2. Results exon deletions detected by polymerase chain reaction

This study 4 patients including exon deletions HA38, HA51,
HAbS5, HAG4.

- Deletions in exon 8 and exon 9 patients HA64:
Exon 7 | Exon 8 Exon 9 I Exon 10

Results identify exon deletions in patients with HA64

Patients code HAG64 after amplification primers entire 38 control
samples with negative and positive controls in place to detect exon 8,
exon 9 of the patients without DNA bar while all the remaining exons
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back are outlined DNA corresponding to the positive control sample.
This demonstrates that patients with exon 8 deletions and exon 9.

3.2.2.3. Results mutations detected by sequencing method
a/ Nucleotide deletion mutation

c.435 €.435-450del15Nu

P.135-139del YDTVV

GCTGAGGTTTATGATACAGTGGTCATTACAC’ GCTGAGG1"/AT TACAC

Ngwo'i binh thwong Bénh nhan HA46

135-139

GeneBank 123 LLGPTIQAEVYDTVVITI
LLGPTIQAEV
HA46 1 LLGPTIQAEV————— ITI

Picture mutation deletion 15 nucleotide in patient with HA46
Comment

Patients with severe HA46 code, found no inversions intron 22,
intron 1 amplification primers are up 38 bar tension, clearly.
Purification of DNA amplification reactions and sequencing, then
compared with the normal sequence. Results found in exon 4 mutation
at nucleotide position 15 ¢.435-450. When examining the amino acid
change caused by the mutation, found in proteins from position 135 to
139 amino acid Tyrosine lost 5, asparagine, threonine, Valin, Valin
(p.135-139delTyr-Val).

b/ Missense mutations:

A <.5093T>C

P.11698T(lle1698 Thr)
c.5093

TTTGACATTTATGATGAGGAT! TTTGACACTTATGATGAGGAT!

Ngw&i binh thwédng Bénh nhan HA76

1698
B
Genebank 1666 QREITRTTLOSDQEEIDYDDTISVEMKKEDFDIYDEDENQSPRSFQKKTRHYFIAAVERL 1725
QREITRTTLQSDQEEIDYDDTISVEMKKEDED YDEDENQSPRSFQKKTRHYFIAAVERL
HA76 961 QREITRTTLQOSDQEEIDYDDTISVEMKKEDFDTYDEDENQSPRSFQKKTRHYFIAAVERL 1020

The image mutations of the patient HA76

In patients with HA76, when checking in exon 14 mutation at
nucleotide position ¢.5093 T was replaced by C nucleotide mutations
causing amino acid Isoleucine replaced by threonine amino acids. Thus,
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patients with mutations in exon 14 of the F8 gene ¢ positions. 5093T> C
(p.11e927Thr).

¢/ Add a nucleotide mutation

c.2777insC

©.2777 p. K927S (Ser927Lys*fs)
TTAGGACCCCCAAGTATGCC., TTAGGACCCCCCAAGTATGCC
Ngw&i binh thuedng Bénh nhan HAO03
927
GeneBank 885 KKLDFKVSSTSNNLISTIPSDNLAAGTDNTSSLGPPKKLDFKVSTATLFPEFSGE 936

LDFKVSSTSNNLISTIPSDNLAAGTDNT LGPP

Image mutantion add a nucleotide C of the patient HA03
Comment:

Picture sequencing showed that patients HAO3 code adds a
nucleotide mutation in exon 14 of the gene C F8. Check the changes
identified in exon 14 is ¢.2777 insC, leading to the amino acid at
position p.927 of the factor VIII protein from serine to lysine and cause
translational frame deflection entire remaining amino acid (frameshift:
fs) (p.Ser927Lys * fs).

d/ 1 nucleotide deletions

c. 2185 P.S7291*fs(p.Ser729lle*fs)

GGTTTGATGATGACAACTCTC GGTTTGATATGACAACTCTC!

Ngwé'l binh thwong
729

GeneBank €86 INGYVFDSLQLSVCLHEVAYWYILSIGAQTDFLSVFFSGTFKHKMVYEDTSTLEPEFSGE 737
INGYVFDSLQLSVCLHEVAYWYILSIGAQTDFLSVEFFSG TFKHKMVYEDT
HA39 1 INGYVFDSLOLSVCLHEVAYWYILSIGAQTDFLSVFFSGTFKHKMVYEDTI &0

Image nucleotide deletions of patient HA39

Comment:

In patients with HA39, when sequenced all 26 exons found at
position exon 14 mutations, loss of nucleotide G at position ¢.2185,
nucleotide G deletions alter the amino acid Isoleucine and cause
deviations Serin Services Framework then the amino acid code
(p.Ser729lle * fs).
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e/ Nonsense mutations

A ©.6425 T>A
c.6425T P.L2142T (Leu 2142 stop)

TTCTCTGGATATACCTTCAAAI TTCTCTGGATAAACCTTCAAA

AW AN, CAA Ny vy

Ngw&i binh thwérng Bénh nhan HA33

B 2142

Genebank 2100 INGYVFDSLOLSVCLHEVAYWYILSIGAQTDFLSVFFSGLIFKHKMVYEDTLTLFPFSGE 2162
INGYVFDSLQ EVAYWYILSIGAQTDFLSVFEFESG
HA33 1 INGYVFDSLQLS CHEVAYWYILSIGAQTDFLSVFEFESG* 63

Image stop codon mutations stop codon of patient HA33

VCI

Comment:

Patients HA33 code after test sequencing showed mutations: T
nucleotide mutation by replacing nucleotide A at position 6425.
Compared with Genebank sequences showed that this mutation alters
acid leucine amino forming stop codon causing sudden stop
transcription protein (p.Leu2142stop).

f/ splicing mutation

c.2113T c.2113+1G>T

TTTGATGAAGGTTAGTGAGTCTT TTTGATGAAGTTTAGTGAGTCTT,

O

Ngwo'i binh thwong Bénh nhan HA45

Image splicing mutation exon /intron of patient HA45

Comment:

With the vagaries near or at the top or bottom position is the
position exon and intron between exons, we used the program to predict
the position connector (http://www.fruitfly.org/seq_tools/splice html) to
predict the changes in RNA and check mutation that has been
announced yet. Because mutation of nucleotide change in exon
positions end up not using the NCBI Blast software test amino acid
changes in the protein. When Blast software CLC position connector



37

check that patients HA45 G nucleotide change of the first GT of the
intron should be denoted ¢.2113 + 1.

Exon 13 l Intron 13
Genbank_NG_011403

TTTGATGAAGGTTAGTGAGTCTT/
Conflict

TTTGATGAAGTTTAGTGAGTCTT.

N TTTGATGAAGGTTAGTGAGTCTTY
Trinh tw exon13 (chieu nguwoc)

nguoi binh thuong ANV WAV Y

s . TTTGATGAAGTTTAGTGAGTCTT/
Trinh tw exon13 (chiéu nguwoc)

bénh nhan HA 45 QQ {\ T C A Q Q~ 2

Trinh tw exon13 (chiéu xudi)

bénh nhan HA 45 Z\/\/\/\ A/\ /\[\/\/\ /\A/\ /\/\f\\/\/\

Image blast by CLC software checks mutation splicing of patient HA45
g/ Single single nucleotide polymorphisms (SNP)

©.3780A>C
©.3780 p.Asp1241Glu

CATTTCTCAAAAAAAGGGG. CATTTCTCCAAAAAAGGGG.

AN AVVWA M
Ngwei binh thwéng Bénh nhan

LIQENVVLPQIHT

Picture nucleotide mutation SNP of patient HA26

Comment:

During sequencing of exon 14 of the 26 patients with BP, HA53
compared with 011 403 NG_ Genebank sequence detection of
nucleotide mutations alternative A to C at nucleotide position 3780.
This mutation alters the amino acid Aspartic glutamic. However, when
tested on hamsters and CDC (database of hemophilia A in the United
States and the UK) it is not detected pathogenic mutations but a SNP
(published code 1800292).

e/ Mutation unpublish
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©.1268insG

c.1268 p.D366G*(Asp366Gly*Stop)

AAGCGGAAGACTATGATGATGAT' AAGCGGAAGACTATGGATGATGAT

A e Mmmm

Ngwei binh thudng Bénh nhan HA96

Query

Image mutation unpublish of patient HA96

Comment:

Patient HA96 are tested mutations in exon 8 showed an additional
G nucleotide at position ¢.1268 amino acid changes the amino acid
Glycine by Aspartic then generates a stop codon at amino acid position
next. When tested on a database not see Hamster and CDC announced
this mutation. Using DNASTAR software(http://www.dnastar.com/t-
products-dnastar-lasergene-structural-biology.aspx) to test the 3D image
structure prediction of the protein structural changes F8.

Picture HA96 mutations in patients using DNASTAR software
L

(L
e
{ \"\‘ /" p.Asp366Gly*stop codon

Image 3D structure protein F8 gene of patlents HA96
(Position the mutant red arrow)

Comment:

Full structure of proteins F8 order includes domains Al-A2-A3-
C1-C2 in which three domains A function associated Ca®*, 2 domain C
will associate with phospholipid and factor vVWF, domain B has no
official energy resolution will be.

Stop codon mutation in exon 8 generated at positions p.Asp366Gly
abrupt halt transcription FVIII protein. This protein is only part of the
domain Al structure, complete loss of the domain A2, A3, C1, C2
leading to manifestation of hemophilia A patients clinically.
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3.2. Mapping of F8 gene mutations causing hemophilia A in
Vietnam
3.2.1. Results F8 gene mutations in patients with hemophilia A
Vietnam
a/ Mutation inversion intron 22

inversions.
b/ Position mutations in exons and splicing

There are 35 patients with severe hemophilia A mutated intron 22

The result of mutations in the F8 gene cause hemophilia A

Code | Thébénh | Exon Domain N%tlaer:)%? d Change acid amin Publish paper
HA16 | Servere 1 | Al/heavychain |c.65G>T p.Arg22lle HAMSTeR
2. |HAI18 | Servere 1 |[Al/heavychain |c.143G>A p.Arg48Lys Becker J 1996
3. |HA67 |Average 2 | Al/heavychain |c.223G>T p.Asp75Tyr Goodeve AC 2000
4. |HA21 | Servere 3 | Al/heavychain |c.301G>C p.Asn101His Leuer M 2001
5. |HA10 |Milde 3 | Al/heavychain |c.386A>T p.Glu129Val Maugard (1998)
6. |HAI15 |Servere 4 | Al/heavy chain |c.446C>T p.Prol49Leu Margagline (2008)
7. |HA46 | Servere 4 | Al/heavy chain | c.435-50 del p.135-139Tyr-Val Vinciguerra C (2006)
15nucleotid
8. |HA61 | Average 8 | Al/heavychain |c.1063G>A p.Arg336Cys Arai (1989)
9. |HA9 | Servere 8 | Al/heavy chain |c.1268insG p.Asp366Gly*Stop Chua cong bo
10. |HA64 | Servere 89 |ALA2 Del exon HAMSTeR
11. |HA47 | Average 12 | A2/heavychain | c.1801A>C p.Asn601His Miller CH (2011)
12. |HA09 | Milde 12 | A2/heavychain |c.1832-34delCT | p.GIn611del*fs Miller CH (2011)
13. |HA56 | Average 13 | A2/heavy chain |c.1963T>C p.Tyr655His Ahmed R (2005)
14. |HA45 | Servere | IVS13 | A2/heavy chain |c.2113+1G>T | Splicing Ravanbod S (2011)
15. |HA51 | Servere 14 | heavy chain Del exon HAMSTeR
16. |HA39 | Average 14 | A2/ heavy chain | c.2185delG p.Ser7291le*fs Hua B (2010)
17. |HA1l1 | Servere 14 |Blheavychain |c.2777-78isnC | p.Ser927Lys*fs HAMSTER,
Margagline (2008)
18. |HAO3 | Servere 14 | Bl/heavychain |c.2777-78insC | p.Ser927Lys*fs HAMSTEeR,
Margagline (2008)
19. |[HAO1 | Average 14 | B/heavychain | c.3388delA p.Arg1130Gly*fs Ma GC (2008)
20. |HAS7 | Servere 14 | B/heavychain |c.3169G>A p.Glu1057Lys Ogata K (2011)
21. |HA54 | Servere 14 |Bl/heavychain | c.3263C>T p.Thr1088lle Miller CH (2011)
22. |HA24 | Servere 14 |Bfheavychain |c.3637insA p.lle1213Asn*fs HAMSTEeR,
Pieneman Wc (1995)
23. |HA31 | Servere 14 | B/ heavy chain €.3637insA p.lle1213Asn*fs HAMSTEeR,
Pieneman Wc (1995)
24. |HA100 | Servere 14 | B/heavychain | c.3637insA p.lle1213Asn*fs HAMSTEeR,
Pieneman Wc (1995)
25. |HA92 | Average 14 | B/heavychain | c.3870insA p.Gly1272Arg*fs Frusconi (2002)
26. |HA65 | Servere 14 | B/heavychain | c.4114A>G p.Thrl372Ala Margagline (2008)
27. |HA23 | Servere 14 | B/heavychain | c.4156C>T p.GIn1386Stop Margagline (2008)
28. |HA59 | Servere 14 | B/heavychain | c.4232delA p.Lys1411Arg*fs Gouw C (2011)
29. |HA62 | Servere 14 | B/heavy chain | c.4288-92del p.Asp1430Leu*fs David D (2006)
30. |HAOG6 | Servere 14 | B/ chudi ning €.4379insA p.Asn1460Lys*fs Higuch (1991)
31. |HA93 | Servere 14 | Bl/heavychain | c.4409-18del p.Glu1470Val*fs HAMSTEeR.
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Hiu M (2005)
32. |HA04 | Servere 14 | B/heavychain | c.4550insA p.Asn1555Lys*fs Higuchi (1991)
33. |HA76 | Milde 14 | B/heavychain |c5093 T>C p.1le1698Thr LiuM (1998)
34. |HA91 | Servere 14 | B/heavychain |c5144- p.Phel672del David D (2006)
46delCTC
35. |HA41 | Servere 14 | A3/lightchain | c5177 G>A p.Trpl726Stop HAMSTeR
36. | HA102 | Average IvVS14 ¢5220-1G>C | Splicing Elmadmoudi H
(2012)
37. | HA55 | Servere 16 | A3/lightchain | Del exon HAMSTeR
38. |HA19 | Milde 16 [A3/lightchain | c.5543A>T p.Glu1848Val Green PM (2008)
39. |HA37 | Servere 17 [ A3/lightchain | c.5665C>T p.GIn1889Stop Liu ML (2002)
40. |HA95 | Servere 17 | A3/lightchain | c.5691-2insC p.Phe1898Leu*fs Ravanbod S (2011)
41. |HA29 | Milde 17 |[A3/lightchain | c.5738A>G p.Asn1913Ser HAMSTeR
42. |HA98 | Servere 18 | A3/lightchain [ c.5953C>T p.Arg1985Stop Tud GD (1991)
Dia C (1992)
43. |HA49 | Servere | IVS18 ¢.5998+1G>A | Splicing HAMSTER,
Freson K (1998)
44. |HA34 | Servere 19 |A3/lightchain | c.6016G>T p.GIn2006Stop Schwaab R (1993)
45. |HAG8 | Servere 1IVS20 €.6188-1G>T | Splicing Margagline (2008)
46. |HA36 | Milde 22 | Cl/lightchain | c.6403C>G p.Arg2135Gly Miller CH (2011)
47. |HA53 | Servere 22 |Cllightchain | c.6374G>C pSer2125Thr Margagline (2008)
48. |HA33 | Servere 22 | C1/light chain C.6425T>A p.Leu2142Stop HAMSTeR
49. |HA26 | Servere 23 | Cl/lightchain  |c.6497C>T p.Arg2166Leu David D (2006)
50. |HA38 | Servere 23 | C1/light chain Del exon 23 HAMSTeR
51. |HA94 | Average 23 [Cl/lightchain | c.6537C>G p.Ser2179Arg Ahmed R (2005)
52. |HA63 | Average 23 | Cl/light chain €.6544C>T p.Arg2182Cys Rainer AP (1992)
53. |HA90 | Average 23 | Cllightchain | c.6545G>A p.Arg2182His Tuddenham (1994)
54. | HA30 | Servere 24 | C2/lightchain | c.6666G>A p.Trp2222Stop Miller CH (2011)
55. |HA99 | Average 24 | C2/lightchain | c.6694C>T p.GIn2232Stop Ahmed R (2005)
56. | HA85 | Average 25 |[C2/lightchain | c.6825delT p.Tyr2275*fs Green PM (2008)
57. |HA28 | Servere 26 | C2/light chain C.7015A>T p.Arg2339Trp Green PM (2008)
Comment:

- The mutations are scattered throughout the genome F8.

- Mutations concentrated in exon 14.
- Each patient has a disease-causing mutations.
3.2.2. The proportion of different mutations in hemophilia A
patients in Vietnam
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The mutations found in patients with hemophilia A
Comment:

In 92 patients with detectable mutations: mutations inversions
highest percentage of 38.1% (35/92 patients). Followed by missense
mutations accounted for 23.9% ratio (22/92 patients). The third highest
proportion is the loss of nucleotide mutations, nonsense mutations,
more mutations to nucleotide ratio of 9.8% (9/92 patients). Lowest rate
mutation in exon-intron positions and connection deletion mutant large
proportion of 4.4% (4/92 patients).

3.2.2. The rate of mutations in the F8 gene region

T 0,
Domain C2 4,3%

0,
Domain C1 9,8%

Domain A3 - | '1019%
Domain B ' 19,6%
Domain A2 | 6,5%
Domain Al | 10,9%
0 1IO ZIO ?:0 4I0

Distribution of the mutation rate in the region of the F8 gene
Comment:

On the F8 gene: intron 22 inversion mutation accounted for the
highest percentage (38%); B occupies the mutation rate of 19.6%; Al
and A3 mutations accounted for 10.9% rate; C1 region mutations
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accounted for 9.8% rate; A2 domain mutations account for 6.5%;
mutations in the C2 lowest percentage (4.3%).

3.2.3. Map F8 gene mutation that causes hemophilia A in Vietnam
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Chapter 4: DISCUSSION

Hemophilia A is a genetic disorder caused by deficiency or
abnormal function of plasma clotting factors - factor VIII. Since 1984,
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research has shown Gitschier full understanding of the molecular
structure F8 gene factor VIII protein synthesis, paving the way for
studies on the molecular mechanism of the disease and hemophilia A
mutation F8 gene cause disease.

4.1. General characteristics of the study subjects

4.2. F8 gene mutations detected in patients with hemophilia A in
Vietnam

- The rate of detection F8 gene mutations in patients with hemophilia A

In this study, identified mutations in the F8 gene was performed on
103 patients who had been diagnosed with hemophilia A do not have
blood ties showed mutation detection rate is 89.3%, with 11 cases not
detect mutations accounted for 10.7% rate. The rate of undetectable
mutations is higher than our published authors is 2-7%. The reason why
we can not perform a combination of different methods for the
diagnosis of mutations in the intron, unidentified DNA duplication
mutations by MLPA method ... However, compared to the authors only
used sequencing methods to diagnose the disease detection rate also our
perfect fit. The number of patients with mutations detected in this study
may in each respective disease: severe 90.1%, 86.7% to the average
85.7% and mild. The rate of mutations identified in each patient can be
authors performed Santacroce et al 1296 hemophilia A patients
performed in ltaly is 874 (89%), 146 (84%), 133 (94%) respectively
patients with severe, moderate and mild. According to Bogdanova
authors also used sequencing methods detect mutations result in
mutations identified in each can is 100% severe, 96% moderate and
88% may be mild.

- The disease causing mutation hemophilia A in Vietnam

In this study, we conducted identified intron 22 inversion by
Inversion-PCR method. There are 35 patients with severe hemophilia A
was diagnosed with intron 22 inversion mutation in a total of 81
patients with severe hemophilia A proportion screened was 43.7%. This
percentage is similar to the rate of intron 22 inversion mutation is the
published author is 42-50% in patients with severe hemophilia A, in
Taiwan, this ratio was 45.1%; 42.5 to 44.25% of India’s population and
40-50% in Europe.
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In our study, 46 patients with hemophilia A do not mutated intron
22 inversions of 81 patients with severe hemophilia A can be checked at
the intron 1 inversion mutation by Multiplex PCR method showed no
circumstances mutated intron 1 inversions we think this is a negative
result may be due to our sample is not large enough to detect this
mutation. In Andrikovics research also showed that the absence of
intron 1 inversions when studying 104 cases of hemophilia A in
Hungary. In addition, a recent study showed that the overall rate of
intron 1 inversions is less than 1%. In particular, this ratio is different
between the races. Studies in patients with hemophilia A in India see
the intron 1 mutation rate was 2.7%, similar to studies in South Africa.
The mutations identified only in black patients without finding intron 1
inversion mutation in Caucasian patients. However, intron 1 inversion
mutation is an important screening, although the rate determined in
white populations low.

After you obtain good quality DNA, researchers have used PCR
with specific primers for 38 exon 26 of the F8 gene. With the large size
of exon 14 and exon primers need 9 to 5 26 sequencing primers for all
exons of this. In this study, 4 patients with exon deletions were detected
by PCR amplification method alone: HA38, HA51, HA55, HA64; in
which patients lost 2 HA64 mutant consecutive exons.

In this study, we detected the loss of one nucleotide mutations as
patients HAO1, HA39 and HA46 loss of 15 nucleotides, more mutated
nucleotide A, C nucleotides found in patients HA1l, HA24 ..
Mutations false means that the most common and diverse in hemophilia
A patients with mild and moderate: HA76, HA90, HA29 ...

To identify mutations in position between intron and exon
sequences requires 3'- nucleotides at the 5 'exon-intron regions as well
as the sequence of point mutations are susceptible to 18-40 bp from the
3'. Most mutations are causative connection locations, of which 10% to
15% disease-causing mutation is the point mutation at position
connector. To confirm the location of the mutation in intron and exon
boundaries between mutation position should connect using RT-PCR on
MRNA sequencing. However, in our study, mutations at positions 4
connectors on the number of patients HA45, HA49, HA68, HA102 have
been published and should be fully affirmed without checking.
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In Vietnam, there was no public announcement of the mutations in
the F8 gene cause hemophilia A. In this study, patients HA96 to
identify suspicious locations of mutations alter the position ¢.1268
Aspartic amino acid amino acid Glycine, when examining mutations
have been published around the world have not seen published positions
of mutations. Using DNASTAR software (http://www.dnastar.com/t-
products-dnastar-lasergene-structural-biology.aspx) to examine the
structural changes FVIII protein showed normal FVIII will link with
VWEF factor, when it will be operational factors detached from vWF and
quickly degraded in the blood. Compared with the full structure of the
FVIII protein mutations only Al. Meanwhile FVIII full structure
consists of three zones A, 1 B and 2 region C. Because the stop codon
occurs in exon 8 so soon should not create 3 A2, C1, C2 to factors
associated with VWF . Therefore, this patient's FVIII unstable and
quickly decomposes whether this protein is synthesized. Combined with
FVIII levels of patients with <1% with the clinical manifestations of
severe hemophilia A, the result of this mutation is very suitable.

- Assess the risk of inhibitor formation

Some studies suggest that there is an association with the type of
mutation, the severity of the disease, age of starting therapy, treatment
preparations, genetic factors. While many risk factors for anti-FVIII
antibody has not been clearly defined, the important role of the F8
mutation increases the risk ratio has been much published author. Need
suspected inhibitor in the blood when clinically unresponsive to
conventional treatment. The test determines the presence of inhibitors is
mixtest. Measured concentrations of test inhibitor in Bethesda. The
principle of this technique for patients with FVIII in plasma, if the
FVIII antibodies will neutralize and agglutination. Our study of patients
experiencing severe quarter with a large deletion mutations, accounting
for 25%. This is a high-risk group developed inhibitors in the treatment
process. Especially in the case of patients HA64, suddenly disappeared
two exons 8 and 9 are the two areas Al, A2 vary so very high risk of
inhibitor development. Therefore, patients should periodically check
clotting factors or 6-12 months before surgery. Intron 22 inversion
mutation are at risk of emergence of factor VIII inhibitors with a high
proportion (21%) compared with other mutations. This is the most
common mutation in patients with severe hemophilia A, F8 gene was
cut into 2 segments (exons 1-22 and exons 23-26) separated 400KB
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cause complete inactivation of the gene encoding factor VIII by thus
causing a serious lack of factor VIII in the circulation cycle. Therefore,
all included in the factor VIII treatment are new to the body and thus the
risk of stimulating the immune system produced antibodies to factor
VIII compared with other mutations. With 35 patients detected intron
22 inversion mutation in this study as well as patients should be
monitored during treatment to early detection status inhibitors appear to
have appropriate treatment regime . Mutation positions are connecting
at-risk mutations do occur inhibitor (3%). This can be explained by a
very small amount of factor VIII protein molecules sufficient to induce an
immune response. In this study, patients with missense mutations mainly in
mild and moderate, 4 cases of mutations in the connection location is
detected, these patients have a risk of factor VIII inhibitors low.

4.3. Mapping of F8 gene mutations in patients with hemophilia A in
Vietnam

- Position mutations causing hemophilia A
Scattered over the whole of the Al, A2, B, A3, C1, C2.
- The frequency and occurs in a number of mutations

The most common intron 22 inversion mutation: 35/103 patients
accounted for 38.1% rate. In addition, two mutations occur more than 2
times in different patients: patients HA03, HA1l mutations were
detected in the same position p.Ser927Lys * fs; mutation at position
€.3637insA p.lle1213Asn * fs mutations cause is detected on 3 different
patients (HA24, HA31, HA100). In particular, mutations at positions
€.3637insA common mutations have been published by numerous
previous reports in hamsters with frequency data is 14% -16% in white
patients. Our study, this mutation observed in 3/92 patients with
mutations detected but accounted for only 3.2%. This difference can be
explained by racial factors.

- The rate of detection of mutations in each exon

The rate of detection of mutations in exon 14 in this study is the
highest proportion of 20.7%. Mutations in exon 14 and exon remains
higher due to much larger sizes, with dimensions of about 3.1 Kb (from
3106 to 7227pb) itself accounts for about 43% exon 14 encoding the
FVIII protein. This percentage is consistent with the research reported
in Taiwan mutation in exon 14 is 21.9%, of the Italian study this ratio is
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33%. This was demonstrated in the B mutation is important to the
function of FVIII activity, although not involved in the complete protein
structure F8. According to some studies, with a high rate of mutation in
exon 14 common should immediately recommendation after
determining no intron 22 inversion mutation and intron 1, the
sequencing of exons 14 to screen to find the position ability to cause
mutations. But according to author David mutation rate ¢.3637insA
position in exon 14 accounts for the high rate of sequencing early,
before finding the mutations in the other exons.

In this study, the remaining exon mutation rates are equal. No
detectable mutations in the exons 5, 6, 7,10,11,15, 21 may be due to the
limited number of patients should not find the location of this mutation
on exon.

Our study confirms the correlation of the mutation rate in patients
with hemophilia A. The mutations were found consistent with the rate
reported results published by the authors Repesse (French ), Jochen
Graw (Germany), Adoracion Vencela (Spain), Rosetti (Argentina).

France German Portugal | Argentina | Instudy

120 845 267 260 103
Inv22 46,0 35,7 43 44 38,1
Missence 15,0 38,2 34 12,2 23,9
Splicing 7,0 2,6 2,6 3,7 44
Nonsence 13,0 9,3 3,7 10,2 9,8
Add nucleotid 7,0 2,6 2,0 1,9 9,8
Delete nucleotid 10,0 7,5 7,8 15,9 9,8
Delete exons 2,0 3,0 1,0 10,2 4,4

-About Rate of mutations in each patient can
In our study the most common in patients with severe hemophilia

A is inverted intron 22 (38.1%). Missence met mutations in hemophilia
A patients can average 46.7% and 71.4% mild. This result is consistent
with the study's authors Margaglione, Becker also confirmed missense
mutation rate most often in hemophilia A may be moderate and mild.

CONCLUSION
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Research findings on the F8 gene mutations in 103 patients using a
combination of 4 different methods, we draw the following conclusions:

1. Detection of F8 gene mutations in patients with hemophilia A
Vietnam

- The rate of mutation detection was 89.3% (92/103 patients), in
which the mutation detection rate in severe 90.1% (73/81 patients), to
average at 86, 7% (13/15 patients) and mild in 85.7% (6/7 patients).

- The types of mutations were detected including intron 22
inversion was 38.1% (35/92 patients), missense mutations is 23.9%
(22/92 patients), nucleotide deletions are 9.8% (9/92 patients), nonsense
mutations was 9.8% (9/92 patients), additional nucleotide mutations
was 9.8% (9/92 patients), mutation location exon-intron connection was
4.4% (4/92 patients), large deletion mutations was 4.4% (4/92 patients).

- Detection of new mutations unpublished: p.Asp366Gly *
stopcodon.

2. Building the F8 gene mutation maps to the 92 patients with
hemophilia A in Vietnam.

- Percentage detect intron 22 inversion mutation in this study was
highest proportion of 38.1%.

- The rate of detection of mutations in exon 14 of the study or
having 20.7% proportion.

- Theexons 1, 2, 3, 4, 8,9, 12, 13, 16, 17, 18, 19, 20, 22, 23, 24,
25, 26, met with a slower rate of 1.1% - 5.4%.

- No detection of mutations in exon 1 and intron 5, 6, 7,10,11,15,
and 21.

RECOMMENDATIONS

Set up and manage a database of mutations in the F8 gene Vietnam.

Set up and manage a database of patients who carry the gene and
hemophilia A.

3. Genetic counseling before marriage and prenatal diagnosis for
these gene carriers before - during pregnancy.



