BQ GIAO DUC VA PAO TAO BOY TE
TRUONG PAI HQC Y HA NOI

BUI THi THU HUONG

NGHIEN CUU XAC PINH NGUOI LANH MANG
gen VA UNG DUNG CHAN POAN TRUGC

sinh bOnh hemophilia a

Chuyén nganh  : Hda sinh
Ma sb : 62720112

TOM TAT LUAN AN TIEN SY Y HQC

HA NI - 2014

CONG TRINH PUQC HOAN THANH TAI
TRUONG PAI HQC Y HA NOI

Ngudi hwong din khoa hoc: 1. TS. Tran Van Khanh

2. PGS.TS. Nguyén Thi Ha

Phan bién 1:

Phan bién 2:

Phan bién 3:

Luan an s€ duoc bao vé trude Hoi dong cham luan an Tién sy

cap Trudng hop tai Truong Dai hoc Y Ha Noi.

vVaohoi gio ngay thang ndam 2014

C6 thé tim hiéu lun 4n tai:
- Thu vién Qudc gia Viét Nam
- Thu vién Truong Dai hoc Y Ha No6i

- Thu vién Thong tin Y hoc Trung wong



PAT VAN DPE

1. Tinh cép thiét ciia dé tai

Bénh mau kho dong hemophilia A 12 bénh di truyén alen lin
lién quan dén gi6i tinh, gen bénh nam trén nhidm sic thé X khong c¢6
alen tuong u‘ng tren nhidm sic thé Y, do vay nguol me¢ mang gen
bénh c6 thé truyén bénh cho 50% con trai va truyen gen bénh cho
50% con gai. Bénh co thé di truyén qua nhiéu thé hé va cd nhiéu
ngudi mic bénh trong cling mot gia dinh. Bénh anh huong dén tam
sinh ly, thé chat tré nho va la ganh ning cho gia dinh va x4 hi. Tai
Viét Nam, udc tinh c6 khoang 6000 nguoi bi bénh hemophilia va
khoang 30.000 nguoi mang gen bénh hemophilia. Mac du trong thoi
gian qua, cong tac cham soc bénh nhan hemophilia A tai Viét Nam dé co
nhiéu tién bo, s lrong bénh nhan dugc chin doan va quan li da tang 1én
dang ké, tuy nhién méi chi chiém chua t6i 30% téng s6 nguoi bi bénh va
da s6 nguoi mang gen bénh chua duoc chan doan va quan Ii. Viéc phat
hién nguoi 1anh mang gen bénh dong vai tr0 quan trong trong cong tac
twr van di truyén va chan doan trudc sinh dé c6 thé giup ngan ngira sinh
con bj bénh va giam ty 1& méc bénh.

2. Muc tiéu cia dé tai:

1. Phét hién nguoi 1anh mang gen bénh ¢ cac thanh vién gia dinh
bénh nhin hemophilia A da xac dinh dugc dot bién gen F8.

2. Ung dung k¥ thuat I-PCR va giai trinh tw gen chan doan trugc
sinh cho nhitng thai phu c¢6 nguy co cao sinh con bi bénh
hemophilia A.

3. Y nghia khoa hoc va thue tién ciia dé tai:

Phat hién ngudi phu nit mang gen bénh bing cac xét nghiém
théng thudng nhu xac dinh hoat tinh yéu té VIII trong méau con gap
khé khin vi hoat tinh yéu t& VIII cia ho khong giam hoac giam it, co
thé dao dong tir 50 - 150% chi co khoang 10% tong ) nhung phu
nit ndy c6 hoat tinh yéu t6 VIII huyét twong <10% va c¢6 biéu hién
chay mau.

O Viét Nam, mot s cong trinh nghién ctru vé bénh hemophilia
A da duoc cong bd, chi yéu 14 cac nghién ctru vé dic diém 1am sang
va can lam sang, tin sudt méc bénh va danh gia hiéu qua diéu tri bénh
biang cac ché pham thay thé; nghién ciru vé tinh chit gia dinh cua

bénh hemophilia A, nghlen ctru phat hién nguoi lanh mang gen bénh
bang phén tich mot s§ yéu té dong mau; nghién Cru phét hién ngudi
lanh mang gen bénh sir dung ky thuat enzym cat gii han (RFLP -
Restriction Fragment Length Polymorphisms) chi phat hién dwoc 4/9
nguoi Me mang gen bénh (44,4%)...Tuy nhién cac nghlen clru nay
dya trén ¢& mau nho, phuong phap phat hién glan tiép, ty 1& ngudi
lanh mang gen phét hién duoc thép va nhu vay van chua c6 mot nghién
ciru day dii va toan dién vé tinh trang mang gen bénh ciia cac thanh vién
nit cd nguy co cao trong gia dinh bénh nhin hemophilia A.

Sir dung phwong phap phat hién truc tiép (bang k¥ thuat I-
PCR va giai trinh ty gen), d& tai ¢4 xac dinh chinh xac tinh trang
mang gen bénh cia cac thanh vién nir trong gia dinh bénh nhin
hemophilia A (44 phat hién duoc dot bién gen F8) tao co s khoa hoc
cho cong tac tu van di truyén va chan doan trudce sinh, ¢6 thé ngin
ngtra viéc sinh ra nhitng dra tré bi bénh hemophilia A. Pay 1& nghién
ctru xac dinh nguoi lanh mang gen F8 dot bién dau tién duoc thuc
hién ¢ Viét Nam, c6 y nghia khoa hoc va nhan van sau sdc.

4. CAu tric lugn an:

- Luan én duoc trinh bay trong 126 trang (khong ké tai liu
tham khao va phan phy luc). Ludn an dugc chia 1am 7 phan:

+ Pjt van dé: 2 trang

+ Chuong 1: Téng quan tai liéu 34 trang

+ Chuong 2: Pbi tugng va phuong phap nghién ciru 16 trang
+ Chuong 3: Két qua nghién ctru 41 trang

+ Chuong 4: Ban luan 31 trang

+ Két luan: 1 trang

+ Kién nghi: 1 trang

Luan 4n gdm 10 bang, 2 biéu d6 va 53 hinh. Sir dung 113 tai
liéu tham khao gom tiéng Viét, tiéng Anh va mot s trang Web. Phan
phu luc gdm bénh an nghién ctru, danh sach 166 thanh vién nit trong
cac gia dinh bénh nhian hemophilia A, két qua phat hién ngudi 1anh
mang gen bénh, so dd pha hé ciia 6 gia dinh chan doan trudc sinh va
hinh 4nh minh hoa.



Chuong 1: TONG QUAN

1. Pic diém bénh hemophilia A

Bénh méau khé déng (hemophilia A) 12 mot bénh di truyén hay
gap nhét do thiéu hut hodc bat thuong chirc ning cua cac yéu té dong
mau (yéu to VIII) trong huyét twrong.

Theo théng ké cia té chirc Hemophilia thé gigi (WFH), hién
nay c6 khoang 250.000 bénh nhan mic bénh hemophilia va chi co
khoang 50.000 duoc didu tri dic hidu [19]. Ty 16 méc bénh
hemophilia A gin giéng nhau & cac ving dia 1y, cac nude, cac
chung tdc, tin suat mic bénh chung khoang 30-100/1.000.000 dan.
Tan suit miac bénh hemophilia A 1a 1/4000 + 1/5.000 tré trai.

Tai Viét Nam, hién tai c6 khoang 6000 bénh nhan hemophilia
va ¢ khoang 2.200 (chiém gan 40%) bénh nhin duoc phat hién va
cham s6c¢ thuong xuyén. Nhu vay, ty 1€ bénh nhan chua dugc chén
doan va diéu tri van con ¢ mirc cao.

Chén doan xéc dinh bénh Hemophilia A dua vao 3 dac diém:
(1) Triéu chimg laanm sang: c6 vét bam tim, ty méu, chay méu; (2) Dua
vao tién sir gia dinh; (3) Xét nghiém mau trong dé quan trong nhét la
hoat tinh yéu t& VI huyét tuong giam dudi 40%.

Co ché phan tir bénh hemophilia A: Gen quy dinh tong hop
yéu té VIII nim & vi tri Xq28 trén NST gigi tinh X, 12 mot trong
nhirg gen 16n nhit ciia ngudi, co kich thudc 186 Kb gdm 26 exon,
trong d6 24 exon c6 kich thudc tir 62 bp dén 262 bp va 2 exon lén
nhat 1a exon 14 (3106 bp) va exon 26 (1958 bp), ma héa 9 Kb
mRNA. Dot bién gen F8 gy thiéu hut hodc bat thudong chirc ning
protein yéu t5 VIII, lam ngimg tré dong thac dong mau theo con
dudng nodi sinh, din dén tinh trang chay mau kéo dai, khéng cam &
bénh nhan hemophilia A

C6 nhiéu dang dot bién gen F8 giy bénh hemophilia A:
dang dot bién diém (thay thé nucleotid gay dot bién sai nghia hodc
vO nghia) chiém ty 1& cao nhit (47,5%) tiép dén 1a dang dot bién
dao doan gdm dao doan intron 1 va intron 22 (36,7%), con lai 1a
d6t bién xo6a doan gen chiém khoang 10 — 15%. Tuy thudc vao
kiéu va vi tri dot bién trén gen F8 ma gay ra cac thé bénh ning nhe
khac nhau.

2. Nguwoi lanh mang gen bénh hemophilia A

Nguoi 1anh mang gen bénh hemophilia A 13 nguéi mang mot
nhidm séc thé X bi dot bién gen F8 va mot nhiém sic thé X binh
thuong, chinh vi viy ma da s6 ho khong biéu hién bénh.

Con gai ciia mdt bénh nhian hemophilia A, ngudi me cta hai
con trai bi bénh; nguoi me ciia mot con trai bi bénh hodc mét con gai
mang gen bénh va c6 mot ngudi nam ciing huyét théng trong pha hé
gia dinh bi bénh; 12 nhitg nguoi chic chin mang gen F8 bi dot bién
theo quy luat di truyén, duoc goi 1a nguoi 1anh mang gen bénh bt
budc (obligate carrier). Ba ngoai cta mot chau trai bi bénh
hemophilia A, con gai clia mot ngudi me mang gen bénh hemophilia
A, di va em géi cia mdt bénh nhan hemophilia A 1& nhimg nguoi ¢6
nguy co cao mang gen bénh (possible carrier).

Ngudi phu nit ¢6 biéu hién bénh mau kho dong twong tw nhu
mot trudng hop hemophilia A thé nhe thi khi do goi 14 ngudi lanh
mang gen bénh c6 triéu chiing (symptomatic carriers). Khoang 10%
ngudi mang gen ¢6 hoat tinh yéu t6 VIII huyét tuong thap hon so voi
binh thudng, thim chi mot s it truong hgp ngudi mang gen bénh co
hoat tinh yéu t6 VIII huyét thanh rit thdp dudi 4% gdy chay méau
twong tu thé bénh ning, véi ndng d6 yéu td VIII tir 5% dén 40% co
thé bi chay mau tuong tu nhu bénh nhan thé nhe. Khoang 20% ngudi
lanh mang gen bénh biéu hién triéu chimg chay mau véi cac mic do



khac nhau, bao gém ca nhimg ngudi ¢6 hoat tinh yéu t6 VIII huyét
twong trong gi¢i han binh thuong (40 dén 60%).

V6i nhitng thanh vién nit mang gen bénh, viéc xac dinh chinh
XAc tinh trang mang gen bang k¥ thuat sinh hoc phan tr gitip cac nha
tu vin som dua ra 161 khuyén di truyén trude khi két hon dé ho ting
cudng nhan thirc vé bénh, 1am giam ty 1& mang thai va ty 1é tré sinh
ra bi mic bénh hemophilia A.

Xac dinh tinh trang mang gen dé giup ngudi phu nit ¢6 cac
bién phap ting hiéu qua trong viéc phong ngira bénh tat, dong thoi
nang cao chat lugng cham soc strc khoe cho cong ddng va xa hoi.

3. Cac phwong phap phat hién nguoi lanh mang gen bénh
hemophilia A
- CA&c xét nghiém dong mau

Xét nghiém dinh luong hoat tinh yéu t6 VIII huyét thanh thudng
thip hon gié tri binh thuong (50-150%). Tuy nhién ciing chi phat hién
dugc khoang 10-20% ngudi 1anh mang gen c6 biéu hién bénh thé nhe va
c6 hoat tinh yéu t& VIII huyét thanh < 35%, s ngudi con lai c6 hoat tinh
yéu t6 VIII huyét thanh dao dong trong khoang 40 — 60% va khong c6
triéu chimg bénh. Do vy xét nghiém ndy khong phét hién dugc rat
nhiéu cac trudng hop nguoi 1anh mang gen bénh.

- Phét hién nguoi lanh mang gen bénh dwa vao phan tich pha hé

Déi v6i nhitng truong hop bénh nhan co tién st gia dinh rd
rang, dua vao két qua phan tich pha hé co thé xac dinh chéc chén tinh
trang mang gen cua cac thanh vién nir trong gia dinh bénh nhan. Tuy
nhién phuong phap niy ciing chi phat hién dugc s6 lugng han ché
ngudi mang gen bénh va cac thong tin dugc thu thap dé xay dung pha
hé dodi hoi phai that chinh xac va bi anh hudng boi yéu td chung toc.
K§¥ thuat ndy ciing khong ap dung dugc cho nhimng trudng hgp bénh
don 1¢ trong gia dinh.

- Phét hién nguoi 1anh mang gen bénh bang cic k§ thuat sinh hoc phan tir
+ Phirong phdp phat hién dét bién truc tiép: La phuong phap phat
hién tinh trang mang gen cta ngudi me va cac thanh vién nir trong
gia dinh dua trén dot bién chi diém da xac dinh duoc trén bénh nhan
hemophilia A. Phuong phap nay phat hién dugc 99-100% cac truong
hop nguoi lanh mang gen bénh. Nghién cau nay st dung ky thuat I-
PCR phét hién dot bién dao doan intron 22, k¥ thuat giai trinh tu toan
bo 26 exon dé phét hién dot bién diém va xéa doan, day 1a nhitng
phuong phap hién dai, chinh xac, xac dinh tinh trang mang gen bénh
cua cAc thanh vién vién nit c6 nguy co cao trong cac gia dinh bénh
nhan hemophilia A.
+ Phwrong phdp phat hién gidn tiép: Phan tich lién két dugc sir dung
trong nhiéu nim gan day, str dung enzym cit gidi han Bcl I, Hind 111
va intron7 G > A (c.1010 - 27G > A) cong véi da hinh STR trong
intron 13 va 22. Phuong phap phan tich lién két thyc hién nhanh,
twong dbi ré tién, dang tin ciy dé phat hién cic truong hop bi bénh
hemophilia A trong pha hé gia dinh ¢6 nhidu ngudi bi bénh. Tuy
nhién, phuong phap phan tich lién két khong thé phat hién duogc
nguoi lanh mang gen trong cac gia dinh ¢ dot bién méi phat sinh
trong qua trinh hinh thanh giao ta.
4. Chén doan truédc sinh bénh hemophilia A

Két qua phan tich gen cho biét thai phu c6 mang gen bénh hay
khong 1a yéu t6 sang loc quan trong nhat. Sau qué trinh phan tich sang
loc, nhiing thai phu ¢6 nguy co cao sinh con bi bénh hemophilia A dugc
tién hanh liy mau té bao thai nhi dé phan tich va xac dinh dot bién.
5. C4c nghién ciru vé ngwdi lanh mang gen bénh & Viét Nam

Céc nghién ctru vé can bénh ndy & nude ta méi chi tap trung chu



yéu vao ti 16 mic bénh, dic diém 1am sang, can 1am sang, diéu tri va
nhimg tac dong tam 1y cua bénh dbi véi bénh nhan va thanh vién gia
dinh. Nhu vay con dé ngo viée tmg dung cac k¥ thuat sinh hoc phan tir
trong viéc phan tich, phat hién dot bién gen F8, nguoi lanh mang gen

bénh va chan doan trudc sinh.

Chuong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Goém 50 gia dinh bénh nhan hemophilia A dd dugc xac dinh dot
bién gen F8 (tai Trung tm nghién ciru Gen — Protein, Truong Pai hoc Y
Ha Noi) bao gdm:

- 50 nguoi me bénh nhan.

- 116 thanh vién nit (ba ngoai, ba ho, bac géi, di, chi, em gai....) c6
cting huyét théng vai bénh nhan.

- 12 thai phy/166 thanh vién gia dinh bénh nhan trong d6 6/12 thai
phu 14 ngudi 1anh mang gen bénh, dang mang thai ¢ tuln thai thir 12-18.

- 20 ngudi (10 nam, 10 nir) khoe manh, tién sir gia dinh khdng c6
ngudi méc bénh di truyén ding dé chuén hoa k¥ thuat va lam mau déi
chimg cling v6i mau nghién ctru khi thuc hién cac k¥ thuat sinh hoc
phan tir &é phén tich gen.

Céc dbi twong nghién ciru duoc 14y miu nghién ciru: Méu tinh
mach ¢6 chéng déng EDTA, dich choc i (thai phy).
2.2. Phuwong phap nghién ciru:

Str dung phwong phap nghién ciru tién ctru va mo ta cit ngang
2.3. Pia diém nghién ciu

+ Trung tam nghién ctru Gen — Protein, truong Pai hoc Y Ha Noi.

+ Thoi gian tir 1/2012 - 6/2014.

So' db thiét ké nghién ciu:

50 bénh nhan hemophilia A da
xéc dinh dot bién gen F8

Xay dung 50 pha hé

co cao mang gen bénh

Phat hi¢n ngudi lanh
mang gen bénh chac chan
(Me, chi, em gii... )

Xac dinh nguoi c6 nguy
(Me, chi, em gii... )

A Mang thaj
Khong mang Xét nghi¢m gen F8

y - K§ thuat I-PCR(ddo doan int22)
Khong xét - Giai trinh tu gen (ddt bién diém,

A o
A mat h
nghiém gen at doan nh6)

Mang gen bénh

A 4 A
Tu vén di truyén
va phong bénh

Khdng mang gen

Khang chéin
doan trudc

Cé dot bién v Khéng ddt bién

A i 2
Tw van dinh Chén doan

chi thai trude sinh
Sormm——r

Tu vin
gitr thai

2.4. Quy trinh va céc k¥ thuat sir dung trong nghién ciu
- Phén tich pha hé gia dinh c4c bénh nhan.
- Tach chiét DNA tdng s6 tir miu nghién ciru.
- Phan ung PCR khuéch dai 26 exon gen F8.
- K§ thuat giai trinh ty gen phat hién dot bién diém va mat doan nho.
- Ky thuét I-PCR (Inversion-PCR) xac dinh dot bién déo doan intron 22.
- Nudi cdy té bao di.

2.5. Bé tai tuan thii chit ché dao dirc nghién ciru trong Y hoc.



Chuong 3: KET QUA NGHIEN CUU

3.1. Pic diém ciia cac ddi twong nghién ciu
Bing 3.1. Phan bé déi twpng nghién ciiu theo quan hé véi bénh nhan

Quan hé véi bénh nhan n Tylé %
Me¢ bénh nhan 50 30,1
Cac thanh vién nix (ba, bac, di va chi em gai) 116 69,9
Tong 166 100

Nhan xét: Trong 166 thanh vién nit ctia 50 gia dinh bénh nhéin

hemophilia A c6 50 ngudi me, chiém ty 1& 30,1% va 116 nguoi bao

gdm ba, béc, di va chi em gai cia bénh nhan, chiém ty 18 69,9%.

3.2. Két qua phat hién ngwoi 1anh mang gen bénh hemophilia A

3.2.1. Ty I§ phat hién ngwoi lanh mang gen bénh qua phén tich pha h¢
Bdng 3.2. Ty I¢ nguwoi lanh mang gen bénh phdt hién duwoc dwa vao

phda hé
inh trang mang gen Mang gen C6 nguy cao Tén
bénh bat bugc | mang gen bénh (n %g)
Thanh vién gia din (n,%) (n,%) ’
Me bénh nhan 20 (40%) 30 (60%) 50
Thanh vién nir khac 23 (20%) 93 (80%) 116
Tong 43 (26%) 123 (74%) 166

Nhan xét: Phan tich pha hé cho thay 20/50 ngudi me (chiém ty 1& 40%)
va 23/116 thanh vién nit (chiém ty 1é 20%) mang gen bénh bit budc;
30/50 ngudi me (chiém ty 1& 60%) va 93/116 thanh vién nit nguoi ¢6
nguy co cao mang gen bénh (chiém ty 16 80%); 43/166 nguoi chic chin
mang gen bénh (chiém ty 18 26%) va 123/166 ngudi ¢6 nguy cao mang
gen bénh (chiém ty 18 74%);
3.2.2. Két qua tach chiét DNA

DNA tbng s tir mau toan phé‘lI} dugc tach theo phuong phap
phenol/chloroform. Nong d6 DNA tong so tach dugc cod gia tri tir
150 — 1200 ng/pl va d¢ tinh sach cua cac mau dat yéu C?lu‘vc'ri ty 1€
mat d6 quang do dugc ¢ budc song 260/280 nm ludn ndm trong
khoang 1,8-2,0.

3.2.3. Két qua phat hién ngudi 1anh mang gen bénh bing cac
phuong phap phan tich gen

3.2.3.1. Két qud phét hién ngwoi lanh mang gen F8 dpt bién dio dogn
intron22

M: Marker 100bp 3: M& bEnh nhan (1l3)
1: Ngemi binh theRng (chEng am) 4: Bac gai bEnh nhan (11,)

3: B@nh nhan (lll,)
6: Chi gai h@ bEinh nhan (1I1,)

5: Di b@Enh nhan (ll5)

Hinh 3.4. Hinh nh multiplex PCR xdc dinh dét bién intron 22
ciia gia dinh bénh nhin HA02
Nhan xét: DNA cia nguoi binh thudng ¢ vi tri giéng s6 1 ¢o 1
bang kich thudc tuong ung 487 bp. DNA ctia bénh nhan HA02 bi
dot bién dao doan intron 22 & giéng s6 2 co 1 bang kich thudc
tuong ung 559 bp.

DNA ciia ngudi me, bac gai va chi gai ho cia bénh nhan & giéng
63,4 va 6 c6 2 vach kich thudc tuong tmg 1a 487 va 559 bp, nhu vay
nguoi me bénh nhan (113), bac géi (11;) va chi gai ho ctia bénh nhan (111,)
la nguoi 1anh mang gen bénh & trang thai di hop ti.

DNA ciia ngudi di & giéng s6 5 ¢6 1 bang kich thudc twong tmg
487 bp gidng nguoi binh thuong, nhur vy di cia bénh nhén (IIs) khdng
mang gen bénh, do d6 con gai ctia di (em ho bénh nhén-I11s) cling khong
mang gen bénh.



- Phd hé ciia gia dinh bénh nhan ma sé HAO2 (sau khi phdn tich gen)
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¥  Banh nhan tham gia nghién cBu . Nam bE bEnh d& t& vong

Hinh 3.5. So dé phi hé gia dinh bénh nhin mé sé HA02
(sau khi phan tich gen)
Nhéan xét:
C6 2/5 thanh vién nix (11, 111,) trong gia dinh bénh nhan
HAO2 c¢6 nguy co cao mang gen bénh, dugc xac dinh ¢ mang gen F8
dot bién dao doan intron 22 & trang thai di hop tur.
3.2.3.2. Két qud phét hién nguwoi lanh mang gen F8 djt bién diém
* Két qud phén tich gen gia dinh bénh nhin ma sé HAI16
Bénh nhan HA16 c6 dot bién thém 1 nucleotid A trén exon 14
tai vi tri c. 4997insA gy 1éch khung dich ma (Thr1904Asn fs*2).
- Pha hé ciia gia dinh bénh nhdn mé s6 HAL6 (trude khi phan tich gen)
Pha hé gia dinh bénh nhan md s HA16 ¢c6 mot con trai bi bénh
hemophilia A (bénh nhan m& s6 HA16 — 1), ¢6 tién str gia dinh nhung
khong rd rang, vi vay ba ngoai (Ilg), ba ho (I1;), me (IIlg), bac gai (1113,
lls, 1), di (113, li3) VA cac chi ho bénh nhan (IVy, Vs, IV, IVs) ¢6
thé 1a ngudi lanh mang gen bénh.

- Két qua phat hién nguoi Ianh mang gen bénk

AGAAAAAACAGCTTTTAAG,

(N WV A"ﬁ".q“fl""lnl'*’ﬁ't i

Newod binh thrime

AGAAAAAAAAGGTTTTAAA

(A VW

AGAAAAANACAGCTTTAA

Alam 1o a80]-a0Dds

Alan 20488142070

AGAAAAAACAAGTTTTAAG

(N I"Mﬁ"uﬁ

Me bénh nhan (IIL;)

AGAAAAAAACGCTTTTA

|"',I ']I'u n
(P

Bic gii bénh nhan (II-)

Di benh nhan (1)

AGAAAAAACAAGTTTTAAG

LNWVW papnadVWA

Chi ho bénh nhan (IV.)

Hinh 3.7. Hinh dnh gidi trinh tw gen ciia gia dinh ma soé HA16
Nhan xét: Hinh anh giai trinh ty exon 14 gen F8 clia nguoi me, bac
va chi ho cua bénh nhan HA 16 xuét hién cac dinh chdng 1én nhau sau
diém dot bién c.4997insA, chimg to me, bac va chi ho bénh nhan

mang gen F8 dot bién ¢ trang thai di hop tir.



- Phd hé ciia gia dinh bénh nhdn ma sé HA16 (sau khi phdn tich gen)
1 O—D
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A J) O MNi¥ binh l:l Mam binh thuing
Chui thich: =
\' J Nir mang gen bénh r Mam d3 tlr vong
. Ham bi bénh - Bénh nhan nghién cire

Hinh 3.8. Phd hé ciia gia dinh bénh nhin mé sé6 HA16

3.2.3.4. Két qud phéat hién ngwoi lanh mang gen F8 dgt bién x6a
dogn nhé )
- Két qua phan tich gen gia dinh bénh nhdn ma s6 HA66

Khéng dot bién

CCAGGCTGAGGTTTATGATACAGTGGTCAT

Ngwoi binh thwéng

Alen 1: binh thwéng

CAgTAR0deL SN Alen 2: 468-480del 15bp

£.101-105delYDTVV

GGCTGAGGTCATTACA GGCTGAGGTTTATGAT

—— S = A
Bénh nhan HAB6 (ll14) Me bénh nhan (114)

Hinh 3.16. Hinh dnh gidi trinh tw gen ciia gia dinh ma s6 HA66

Nhan xét: Hinh anh giai trinh ty exon 3 gen F8 cta ngudi me (I1;)
bénh nhan HA66 xuat hién cac dinh chdng 1én bit dau tir vi tri dot

bién da phat hién dugc & bénh nhan (c. 468 — 480del15bp), chimg to
ngudi Me bénh nhan mang gen F8 dot bién ¢ trang thai di hop tu.
- Phd hé ciia gia dinh bénh nhin ma sé HAG66 sau khi phan tich gen
: O——
1

2

—O

3 4
2 3
() Nirbinhthuwgng [ | Nambinh thwong

@ Ni¥ manggen - Nam bi bénh

#¥ Bé&nh nhin tham gia nghi&n ciru

Chu thich:

Hinh 3.17. Phd hé gia dinh bénh nhéin mé sé HA66 (sau khi phan tich gen)

Nhéan xét:

Trong 2 thanh vién nir (I, 11;) cta gia dinh bénh nhin HA66 ¢
nguy co cao mang gen bénh d& xac dinh dugc: 1 thanh vién nir c6
mang gen F8 dot bién ¢ trang thai di hop tir (I15), 1 thanh vién nix (I;
— ba ngoai bénh nhan) khéng mang gen F8 dot bién ¢ trang thai di
hop ti.

* Két qud phén tich gen gia dinh bénh nhin ma sé HA92

Bénh nhan HA92 c6 dt bién thém 1 nucleotid A trén exon 14 (c.
3864-70 insA) gay thay thé acid amin Glycin thanh Arginin vi tri codon
1271 va léch khung dich md toan bd cac acid amin con lai. (P.
Gly1271Argfs*7).



- Phd hé ciia gia dinh bénh nhin ma sé HA92

- oo
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(D N binh thwéng [ ] Nam binh thuéng
. Nir bi bénh Il ~arbibénh

- Bénh nhan tham gia nghién ciru

Hinh 3.18. Phd hé gia dinh bénh nhin ma sé HA92
Nhan xét: Pha hé gia dinh bénh nhan mé s6 HA92 ¢6 mét con trai bi bénh
hemophilia A (bénh nhan mé s HA92), tién str gia dinh trudc ddy khong co
ai bi bénh gidng nhu bénh nhan, vi vay ba ngoai (I;), me (I1,), di (115) va cac
chi ho bénh nhan (II1, 1115) ¢6 thé 14 ngudi 1anh mang gen bénh.
- Két qua phat hién nguoi Ianh mang gen bénh

£.38604
TTCTCAAAAAAAGGGGAGIH TTCTCAAAAJ\AA.A__GGGGA
Nguedri binh thwrdng Bénh nhan HA92 (ill,)
€.3860A ©.3860A
TTCTCAAAAAAAGGGGAG TTCTCAAAAAAAGGGG.
\ ANN AN
M+ my
Me bénn nhan (I, Di bénh nhan (i)

Hinh 3.19. Hinh dnh gidi trinh tw gen ciia gia dinh ma s6 HA92
Nhan xét: Hinh anh giai trinh ty exon 14 gen F8 cta nguoi me (IL;)
va di (ll5) cia bénh nhan HA92 gidng nhu trinh ty gen cia ngudi
binh thuong, chimg to me va di bénh nhan khong mang gen F8 d6t

bién & trang thai di hop tir. Tir két qua nay khdng can phén tich gen
cta c&c chi ho bénh nhan (11, 11l3) Vi d6t bién ¢ bénh nhan khéng phai
13 dot bién do di truyén.
3.2.3. Ty 1€ phéat hién ngwoi lanh mang gen bénh

Bdng 3.3. Ty I¢ phdt hién ngwoi lanh mang gen bénh

Mang gen bénh Khong
Thanh vién gia mabré?lﬁen Téng
dinh Phantich|Phantich| Téng | (06)
pha hé gen (n,%) '
Me bénh nhan 20 14 34(68) | 16(32) 50
Thanh vién nirkhac | 23 32 55(47,4) | 61(526) | 116
Tong 43 46 89 (54) | 77(46) 166

Nhan xét:

34/50 (68%) ngudi me mang gen F8 dot bién & trang thai di hop tir
va 16/50 nguoi me (32%) khong mang gen F8 dot bién.

55/116 (47,4%) thanh vién nir khac (bao gdm: ba, bac géi, di, chi
em gai ciia bénh nhan) mang gen F8 dot bién & trang thai di hop tir;
61/116 (52,6%) thanh vién nit khic khong mang gen F8 dot bién.

89/166 thanh vién nit 1a ngudi 1anh mang gen bénh, chiém ty 18
54%; 77/166 thanh vién nit khdng mang gen bénh, chiém ty 18 46%.

3.3. Két qua chin doan truéc sinh bénh Hemophilia A
3.3.1. Pic diém chung ciia cic thai phu tham gia nghién ctru

Bing 3.7. Mt sé ddc diém chung ciia cdc thai phu tham gia

nghién ciu

Pic diém n

Tong s6 thai phu tham gia nghién ciru 12
<12 tuan 3

Tudi thai 12-15 tuan 6
>15 tuan 3

S0 thai phy khong mang gen F8 dot bién 6
S0 thai phy mang gen F8 d6t bién 6




Nhéan xét: Cd 12 thai phu tham gia vao nghién ciu, trong d6 c6 6 thai
phu dugc xac dinh 1a nguoi 1anh mang gen bénh dang mang thai tuin
12 — 18. Chén doan qua siéu 4m 5 cho thiy thai nhi gi6i tinh nam va
1 thai nhi gi6i tinh nit. Nhimng thai phu nay sau khi duoc tu vn co
nguyén vong 1am chan doan trudc sinh.
3.3.2. Xac dinh d9 tinh sach DNA tach chiét tir té bao i

6/12 thai phu thyuc hién chén doén trude sinh dugc tién hanh
choc 6i & tudn thir 15 cua thai ky tai Bénh vién phu san Trung uong
dudi sy hudng dan cia siéu 4m. DNA duoc tach chiét tir té& bao 6i va
duoc tién hanh kiém tra do tinh sach trén may Nano drop. Mau DNA
thu duge co d6 tinh sach kha cao, dao dong 1,8 — 1,9 va ndng do
khoang 200 — 540 ng/pl.
3.3.3. Két qua chéin doan truéc sinh
* Két qud chén dodn truwdc sinh ciia gia dinh bénh nhin HA04

Bénh nhan HA04 ¢ dot bién thém 1 nucleotid A trén exon 14

(c.4550insA) lam léch khung dich md toan b cac acid amin tir vi tri
codon 755 trén protein yéu t& VIIL
- Pha hé gia dinh bénh nhin HA04: Gia dinh bénh nhan HA04 c6
mot con trai bi bénh hemophilia A (bénh nhan ma sb HA04 — Ily),
trong pha hé gia dinh da c6 mot ngudi cdu (Il3) bi bénh, vi vay thai
phu - ngudi me bénh nhan (II;) 12 ngudi lanh mang gen bénh bit
budc, thai phu ciing dd duoc phan tich gen cho két qua mang gen
bénh & trang thai di hop tir. Viéc chén doan truéc sinh cho thai phu
nay la can thiét néu thai nhi c6 gidi tinh 1 nam.
- Két qua xdc dinh gidi tinh cua thai nhi (111,)

K thuat PCR duogc tién hanh véi cap mdi cho phép khuyéch
dai vung gen xac dinh gidi tinh SRY (c6 kich thudc 254 bp) dac hi¢u
trén NST Y. Két qué cho thdy thai nhi (III,) ¢6 giGi tinh nam.

- Két qua xac dinh dot bién cua thai nhi (111,)

Dya va0 Vi tri dot bién chi diém trén miu DNA bénh nhan
HAO04, miu DNA tach chiét tir t& bao i cua thai phu II; (thai nhi
I1l,) dugc phan tich dé x4c dinh dot bién va dia tré sau sinh d4
duoc kiém tra két qua chan doan trude sinh bang phan tich gen.

ARl A c.4541-50 ns A
GCCAAAAAAAATAACCTTT! GCCAAAAAAAAATAACCTTT
: ' AAnf TR
[\II \ 'Iﬂll f Illl'] IPI‘J \ll \ j{\ \ fr \ "‘\_‘ NN ﬂ j ‘I I|n||

vy \\ AR = | PAARLA
Ngwdi binh thwong Bénh nhin HAO4 (III;)
c4541-404 c.4541-49A
GCCAAAAAAAATAACCTTT GCCAAAAAAAATAACCTTT
nA A A
m \/ '.\ /\\ IV l‘"\ / 'L.nﬂ
) J )
Thai nhi (IIL)(mau 6i — truée sinh) Thai nhi (ITL) (sau sinh)

Hinh 3.25. Hinh anh gidi trinh tu exon 14 gen F8 ciia
DNA thai nhi (I11y) trwdc va sau sinh
Nhan xét: Hinh anh giai trinh ty exon 14 gen F8 ciia DNA thai nhi III,
true khi sinh khong c6 dot bién gidng nhu dot bién da phét hién duoc
trén bénh nhin va két qua kiém tra sau khi sinh cho phép khing dinh
ngudi em trai bénh nhan HA04 (I1I,) khong bi dot bién exon14 gen F8.
Bing 3.9+10. Két qui phit hién dgt bién trén miu i trude sinh
va chdn dozn sau sinh

Két qua n Gi6i tinh
Chén doan Thai nhi bi bénh 2 Nam
trwdc sinh Thai nhi khong bi bénh 3 Nam
(n=6) Thai nhi khéng mang gen bénh 1 Nit
Chén do4n C6 dot bién gen F8 0
sau sinh Khong dot bién gen F8 2 Nam
(n=4) Chua thuc hién chén doan sau sinh 2 1nam, 1 nit

Nhan xét: C6 2/6 mau DNA tach chiét tir té bao 6i mang gen F8 dot




bién dugc tu vin dinh chi thai nghén; 4/6 mau DNA khong mang gen
F8 dot bién trong d6: 2 mau dugc thuc hién chan doan sau sinh déu
cho két qua phU hop véi chan doan trude sinh (khdng c6 dot bién gen
F8); 2 mau chua thuc hién chin doan sau sinh do chua sinh.

CHUONG 4: BAN LUAN

4.1. V@ dic diém cia cac doi twong nghién ciru

166 thanh vién nir cia 50 gia dinh bénh nhan hemophilia A
tham gia nghién ciru bao gom 50 ngudi me, chiém ty 18 30,1% va 116
ngudi bao gdbm ba, bac, di va chi em gii cua bénh nhan, chiém ty 1&
69,9%, nhiéu ngudi trong s6 d6 1a nhitng ngudi trong do tudi sinh dé
va dudi 18 tudi. Viéc xac dinh sém tinh trang mang gen véi tré nho s&
gilip c4c ba me quan tim dén con minh sém hon ngay tir chu ky kinh
nguyét dau tién xem co kéo dai khdng, c6 rong kinh khong, c6 dau bung
khong ... va gilp nhitng ngudi con khi truong thanh cé kién thic, ké
hoach cho tuong lai ctia minh, chi dong phong tranh cac yéu té nguy
co gy chay mau va 1a co s& khoa hoc gilp chin doan trudc sinh va
tu van di truyén, tranh sinh con bi bénh hemophilia A.
4.2. Vé két qua phat hién nguoi lanh mang gen bénh hemophilia A
4.2.1. V& ty 1¢ phat hién ngudi lanh mang gen dira vao phan tich pha hé

Déi v6i nhitng truong hop bénh nhan co tién st gia dinh rd
rang, dua vao két qua phan tich pha hé co thé xac dinh chéc chén tinh
trang mang gen cua cac thanh vién nir trong gia dinh bénh nhan. Dya
vao két qua phan tich pha hé nghién ciru da phét hién duoc 20/50
ngudi me mang gen bénh (chiém ty 18 40%); 30/50 ngudi me 14
ngudi cd nguy co cao mang gen bénh (chiém ty 1& 60%); 23/116
thanh vién nit mang gen bénh (chiém ty 1& 20%); 93/116 thanh vién
nit 12 ngudi c6 nguy co cao mang gen bénh (chiém ty 18 80%). Két
qua nghién ctru cho thiy 43/166 ngudi chic chin mang gen bénh,
chiém ty 18 26%. Nhu vay ty 1& phat hién ngudi mang gen bénh dua
vao phan tich pha hé con thip va khoéng ap dung dugc cho nhimng
truong hop bénh don 1¢ trong gia dinh.

4.2.2.Véquy trinh k¥ thuat tach chiét DNA tong s6

Tach chiét DNA 1a budc dau tién quan trong ciia quy trinh &p
dung céc k¥ thudt sinh hoc phan tir. Néu tach chiét DNA tét, dam bao do
tinh sach, cic phan tir DNA khong bi dirt gdy, khong bi tap nhiém thi
c4c phan tmg tiép theo s& thu duoc két qua ¢ do chinh xac cao. Vi san
phim DNA khong tinh sach, phan tmg PCR s& bi tic ché do tap nhiém
hoic tao ra cac san phé‘im khong dac hiéu.

Céc miu DNA trong nghién ciru déu c6 ndng d6 cao va do tinh
sach nim trong khoang cho phép tir 1,8-2,0 (bang 3.1). D6 1a mot
diéu kién tién quyét dam bao két qua cua nhimg k¥ thuat tiép theo
trong quy trinh nghién ciru.

4.2.3. V& két qua phat hién nguoi 1anh mang gen bénh bang cac
phuong phap phan tich gen

4.2.3.1. Phat hién ngwoi linh mang gen F8 djt bién dio dogn
intron22

Dot bién dao doan intron 22 xay ra do sy tai td hop gitra ban sao
cua ving int 22h (viing lap lai gdm 9,5 kb) thudc intron 22 va mét trong
hai ban sao ciia viing dong nhit nim & telomere, vi tri 400 kb ¢ dau 5°
cua gen F8. Hién tugng dao doan dan dén dut gdy gen F8 va hau qua
gay thé bénh nang cho bénh nhan. Dot bién ndy chiém 45-50% bénh
nhan Hemophilia A thé ning.

Viéc xac dinh dot bién dao doan intron 22 cua bénh nhin
hemophilia A d4 cung cp cho ching tdi co so dé tién hanh phan tich
phat hién nguoi 1anh mang gen bang k§ thuat I-PCR.

Két qua hinh 3.4 cho thiy nguoi me, bac gai va chi ho bénh
nhan 1a nguoi 1anh mang gen bénh ¢ trang thai di hgp ta. Di cua bénh
nhan khong mang gen bénh. Mac du ngudi me dd dugc xac dinh 1a
mang gen bénh bat bujc nhung ching t6i van tién hanh phan tich
mau DNA clia ngudi me, coi d6 1a mau chimg duong cho tinh trang
mang gen & trang thai di hop tir cho cac thanh vién nit khac trong gia
dinh. Diéu d6 ching t6 khong c6 su khac biét vé didu kién thuc hién



cac bude cua quy trinh phét hién dot bién dao doan va két qua phan
tich gen 1a dang tin cay. Két qua nghién ciu da cung cip thong tin
cho bac sy 1am sang tu van cho nguoi me, bac, chi gai bénh nhan can
lam chén doan trude sinh cho nhitng 1an mang thai sau.

4.2.3.2. Phéat hién nguwoi lanh mang gen F8 djt bién diém

Dot bién diém gen F8 & cic bénh nhan hemophilia A 1a dot
bién chi diém dé phat hién tinh trang mang gen cua cac thanh vién
ni trong gia dinh bénh nhan. Ching t6i st dung k¥ thuit giai trinh
tu gen dé phan tich toan bo 26 exon gen F8 nhiam xac dinh chinh
X4c tinh trang mang gen bénh & trang thai hop tir. Pay 1& mot
trong nhirng k¥ thuat hién dai va chinh x&c nhét hién nay.
4.2.3.3. Phét hién nguwoi lanh mang gen F8 djt bién mét dogn gen

Déi véi trudng hop bénh nhan c6 dot bién thém hoic xda doan nho
dudi 50bp, trong nghién ciru ndy ching tdi s dung ky thuat giai trinh ty
gen F8 dé phét hién nguoi lanh mang gen bénh ¢ trang théi di hop tir
nham tiét kiém chi phi.

Hinh anh giai trinh ty exon 3 gen F8 clia ngudi me (I1;) cla bénh
nhan HAG6 xuat hién cac dinh chdng 18n bt dau tir vi tri dot bién da phat
hién dugc ¢ bénh nhéan, chimg t6 mau DNA cta ngudi me ¢6 1 alen binh
thuong va 1 alen dot bién mét 15 nucleotid tai vi tri c. 468 — 480del15bp
va nhu viy nguoi me nidy mang gen F8 dot bién ¢ trang thai di hop tur.
4.2.3.4. Trwong hep bénh nhan hemophilia A c6 ngwoi me khdng
mang gen bénh

Hinh anh giai trinh ty exon 14 gen F8 ctia ngudi me (1) va di
(113) ciia bénh nhan HA92 giéng nhu trinh ty gen ciia ngudi binh
thuong, chimg to me va di bénh nhan khong mang gen F8 dot bién &
trang thai di hop tir. Tir két qua nay khéng cin phan tich gen cua cac
chi ho bénh nhan (III,, 13) vi dot bién ¢ bénh nhan khong phai 1a dot
bién do di truyén.

Nhu viy ngudi me mang gen F8 hoadn toan binh thuong, dot
bién exon 14 gen F8 & bénh nhan HA92 13 d6t bién mai phat sinh.

4.2.4. V& ty 1§ ngudi 1anh mang gen bénh hemophilia A

Nghién ciru duoc thuc hién véi 50 gia dinh bénh nhan hemophilia
A d4 xéc dinh duoc dot bién chi diém cho thiy ¢6 34/50 ngudi me mang
gen F8 dot bién & dang di hop tir chiém ty 16 68 % va 16/50 nguoi
(chiém ty 18 32 %) khong mang gen F8 dot bién, két qua ndy dua trén c&
mau nho nén chua thé ¢6 két ludn, tuy nhién budc ddu cho thiy su phl
hop véi quy ludt di truyén cin bénh nay (2/3 cac trudng hop dot bién do
di truyén, 1/3 1a dot bién méi phat sinh). Ké qua xac dinh tinh trang
mang gen cua ngudi me rat quan trong: néu me mang gen bénh thi nhur
vay 1a bénh co tinh chit di truyén, con trai nhan gen bénh tir me, gen
bénh nay ngudi me co thé nhan tir thé hé trude. Két qua nghién ciu
ching to ty 1€ dot bién méi phat sinh & cac bénh nhan hemophilia A Viét
Nam I3 32%. Diéu ndy c6 thé dugc giai thich 1 do céc yéu té bén ngoai
tac dong 1én qua trinh phét sinh giao tir & co thé ngudi bd hodc ngudi me
nhu didu kién méi trudng sdng, do tap quan in udng, do chién tranh da
dé lai nhiéu chat doc hai trong méi trudng,...

Két qua xét nghiém gen cho thiy c6 55/116 thanh vién nit &
dang di hop tir (chiém ty 18 47,4 %); 61/116 thanh vién nit khong
mang gen dot bién (chiém ty 1& 52,6%). Nghién ciru ciia Shetty S
(2001) trén 102 gia dinh bénh nhan hemophilia A (An D¢) thdy mot
ty 1€ nguoi 1anh mang gen bénh cao hon so voi nghién ctru cua ching
t0i (64,5%), c6 thé do ty 1¢ gia dinh c6 tién sir bénh ctia 2 nghién ctru
khac nhau, ma cac thanh vién nit trong gia dinh ¢ tién sir bénh 18
rang thi ¢d nguy co mang gen bénh cao hon.

Ching toi phét hién dugc 89/166 thanh vién nir (bao gom ba
ngoai, me, bac, di, chi em gai bénh nhén...) 1a nguoi lanh mang gen
bénh hemophilia A. Két qua phat hién ndy rat quan trong vi véi 89
nguoi nir ndy khong con 1a nghi ngo ma da chic chin mang gen, do
vy ho cin 1am thém xét nghiém dinh lwong hoat tinh yéu t6 VIII
huyét thanh dé xac dinh nguy co chay mau. Két qua ndy cho thiy
nhirg nguoi nir ndy can thiét c6 ké hoach dw phong dé dam bao sirc



khoe noi chung va sirc khoe sinh san noi riéng nham nang cao chat
lwong cude song. Nghién ciru ciing da khing dinh 77/166 nguoi chic
chin khong mang gen bénh.

4.3. V& két qua chin doan trudec sinh

Trude diy, nhitng thai phu mang gen bénh thudng duogc tu van
chi nén sinh con géi, néu thai nhi 1a con trai thi duoc khuyén cao nén
dinh chi thai nghén dé tranh sinh con c¢6 thé bi bénh Hemophilia A.
Ngay nay, nhiing tién bo vé sinh hoc phan tir ¢4 cho phép phét hién
chinh x4c nhimg nguoi 1anh mang gen bénh & trang thai di hop tir dé
thyc hién tw vin hon nhan va di truyén khi gia dinh ¢6 nguyén vong.
Céc thai phu ¢6 nguy co cao sinh con bi bénh hemophilia A (ngudi
lanh mang gen bénh) duoc khuyén khich thuc hién chan doan trudc
sinh va ¢ co hdi sinh con trai khde manh.

Két qua chan doan trude sinh thuc hién trong nghién ciru nay:
C6 2/6 mau DNA tach chiét tir t& bao 6i mang gen F8 dot bién; 4/6
mau khong mang gen F8 dot bién; 2/4 méu khong dot bién thuc hién
chin do4n sau sinh déu cho két qua phll hop vai chan doan trude sinh
(khong c6 dot bién gen F8).

Trong trudong hop thai phu 13 nguoi 1anh mang gen bénh mang
thai gi6i tinh nam nhung quyét tdm sinh con cho dii con ¢6 bi bénh
hay khong thi van dé& chin doan truéc sinh c6 dit ra hay khong?
Chling t6i cho rang van nén lam chin doan trudc sinh boi néu biét
truege thai nhi bi bénh thi thai phu nay khi sinh con khong duoc can
thiép thu thuat dé iy thai vi nhu vay dé giy chay mau cho thai nhi.
Biét trudc thai nhi bi bénh mau kho dong giup bac sy san khoa co
quyét dinh dung din khi khi thai phy chuyén da.

Viéc phét hién nguoi 1anh mang gen bénh dé quan 1y, diéu tri
cling nhu ap dung cac phuong phap sang loc, chén doan trude sinh 13
didu vo cling can thiét, nhdm cai thién chét lugng cudc séng cho
nhirg nguoi phu nit mang gen bénh va quan trong nhét 12 1am giam
s6 tré sinh ra bi bénh hemophilia A do di truyén.

KET LUAN

Tir két qua nghién ciru ¢6 thé dua ra mot s két luan sau:
1. Phét hién ngwoi 1anh mang gen F8 bi dét bién

Trong 50 gia dinh cd con bi bénh hemophilia A d& xac dinh
dugc dot bién:

- 34/50 ngudi me mang gen F8 dot bién ¢ dang di hop tu,
chiém ty 1& 68% va 16/50 ngudi me (chiém ty 18 32%) khong mang
gen F8 dot bién

- 55/116 thanh vién nit (gém ba ngoai, bac, di, chi, em gai ...)
mang gen bénh & trang théi di hop tr, chiém ty 16 47,4 %; 61/116 thanh
vién nit khong mang gen bénh, chiém ty 1€ 52,6%.

2. Chén doan truéc sinh bénh hemophilia A

6/12 thai phu l1a nguoi lanh mang gen bénh dugc thuc hién
chin doan trude sinh: 4/6 miu i (thai nhi) khong bi dot bién gen F8
nén 4 thai phu nay dugc tu van di truyén giit thai va 2/4 truong hop
chin doan sau sinh cho két qua khong dot bién gen F8 phu hop véi
chin doan trudc sinh; 2/6 mau 6i (thai nhi) mang gen yéu t& VIII dot
bién nén 2 thai phu nay duoc tu vn dinh chi thai nghén.

KHUYEN NGHI

1. Can sé'm phat hién nguoi 1anh mang gen bénh trong céc gia
dinh bénh nhan hemophilia A dé c6 ké hoach quan 1y, theo d6i va
tu van di truyén.

2. Can thyc hién chén doan trude sinh ddi véi tat ca truong hop
me 1a nguoi 1anh mang gen bénh mang thai giéi tinh nam dé xac dinh
thai nhi c6 bi bénh hay khong dé tir d6 co quyét dinh dinh chi thai
nghén cang som cang tt hodc néu khong can ¢ ké hoach dy phong
chay mau cho thai phu va thai nhi ldc sinh.
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BACKGROUND

1. Urgency of topics

Hemophilia hemophilia A is a recessive genetic disease related
to gender, disease gene located on the X chromosome has no
corresponding allele on the Y chromosome, so the mother can pass
the disease gene to 50% of patients son and gene transfer treatment
for 50% of girls. The disease can be inherited through many
generations and many people get sick of the same family. The disease
affects the physiological, physical, and young children are a burden
to family and society. In Vietnam, an estimated 6,000 people with
hemophilia and about 30,000 carriers. Although in recent years, the
care of patients with hemophilia A in Vietham has made progress, the
number of patients diagnosed and managed has increased
significantly, but only accounted for less than 30% of the total some
people are sick and most of the gene carriers have not been diagnosed
and managed. The detection of the genetic carriers of the disease
plays an important role in genetic counseling and prenatal diagnosis
can help prevent disease and reduce the birth incidence.

2. Objectives of the research:

1/ To detect the F8 gene mutation carrier status in family
members of patients hemophilia A.

2/ Initial prenatal diagnosis for women with high-risk babies
with hemopbhilia A.

3. The meaning of scientific and practical subjects:

The woman discovered gene carriers by conventional tests
such as determining the activity of factor VIII in the blood also had
difficulty because of the factor VIII activity they do not reduce or
reduce less, can range from 50 - 150%, only about 10% of the
women with factor VIII activity plasma <10% and bleeding
manifestations. Can confirm the woman carries the gene, if he or she
has published more than 2 or son hemophilia A. The woman at high
risk gene carriers if he has one sick son hemophilia A or the daughter
of a mother with the disease gene; the aunt or sister with the disease
hemophilia A.

In Vietnam, a number of studies on hemophilia A have been
published, mainly to study the clinical characteristics and subclinical,



disease incidence and evaluate the effectiveness of treatment with
preparations substitutes; Researchers found the gene carrier status
using restriction enzyme techniques (RFLP - Restriction Fragment
Length polymorphisms) detected 44.44% of mothers gene carriers;
research on the nature of hemophilia A family... But there is no
adequate studies and comprehensive disease gene status of female
members at high risk in patients with hemophilia A. Family Use
direct detection method (by I-PCR technique and sequenced), we
determine the exact status of the gene carriers female family
members hemophilia A patients (suddenly discovered F8 gene
mutation) to have genetic counseling centers and prenatal diagnosis.

This study determined the F8 gene mutation carriers was first
performed in Vietnam using the techniques of modern molecular
biology identify the disease gene status of the members of high-risk
women in the household patients with hemophilia A. family Research
plays a very important role because most of the female members of
gene carriers are still in child-bearing age, the findings are accurate
status F8 gene mutations in subjects this is essential for screening and
prenatal diagnosis, prevention continues to give birth to children with
hemophilia A
4. Thesis structure

- The thesis is presented in the 126 pages (not including
references and appendices). The thesis is divided into 7 sections:

+ Introduction: 2 pages

+ Chapter 1: Overview document 34 pages

+ Chapter 2: Objects and methodology 16 pages

+ Chapter 3: Research Results 41 pages

+ Chapter 4: Discussion 31 pages

+ Conclusion: 1 page

+ Propose: 1 page

The thesis consists of 10 tables, 53 charts and figure 2. Using
113 references, including Vietnamese, English and some Web pages.
The appendix includes medical studies, lists 166 female members of
the family hemophilia A patients, findings healthy people carry the
disease gene, genealogical charts of 6 family truocsinh diagnosis and
illustrations.

Chapter 1: OVERVIEW

1. Hemophilia A desease

Hemophilia (hemophilia A) is the most common genetic
disease due to deficiency or abnormal function of the coagulation
factors (factor VIII) in plasma.

According to world organizations Hemophilia (WFH), there
are currently about 250,000 patients with hemophilia and only about
50,000 are specific treatment [19]. The incidence of hemophilia A in
similar geographic regions, countries, races, overall disease
frequency range 30-100 / (12007 1,000,000 people. The incidence of
hemophilia A is 1 1/4000 1/5000 males, [11], [21].

In Vietnam, there are currently about 6,000 hemophilia
patients and about 2,200 (accounting for nearly 40%) patients were
detected and regular care. Thus, the proportion of patients are not
diagnosed and treated remain at a high level [7].

Confirmed diagnosis of the disease Hemophilia A: Based on
clinical: There bruises, hematoma, bleeding; Based on family history;
Based on blood tests, is the most important factor VIII activity
plasma dropped below 40%.

Molecular mechanisms hemophilia A: Gene regulation of
factor VIII synthesis is located at Xq28 on the X chromosome, is one
of the largest genes, size 186 Kb of 26 exons, of which 24 exons in
size from 62 bp to 262 bp and exon 2 exon 14 largest (3106 bp) and
exon 26 (1958 bp), 9 Kb mRNA encoding. F8 gene mutation causing
deficiency or abnormal function halt factor VIII clotting cascade
endogenous way, resulting in prolonged bleeding, do not hold in
patients with hemophilia A

There are many types of F8 gene mutations causing
hemophilia A: point mutations (nucleotide replacement mutation
causing missense or nonsense) accounted for the highest percentage
(47.5%) followed by mutations, including the island of inversion
paragraph intron 1 and intron 22 (36.7%), the rest are deleted gene
mutations account for about 10-15%. Depending on the type and
location F8 gene mutations that can cause disease severity.



2. Hemophilia A carriers

Healthy carriers of hemophilia A gene is X-chromosome
bearing a mutated F8 gene and a normal chromosome X, so that most
of them do not manifest the disease.

The daughter of a hemophilia A patient, the mother of two
sons is sick; the mother of a son or a daughter is sick gene carriers
and a man with blood in the family tree is sick; who certainly F8
gene is mutated according to the genetic rules, known as the healthy
gene carriers is mandatory (obligate carriers). Grandmother of one
grandson is hemophilia A, a daughter of a mother with hemophilia A
gene, aunt and sister of a patient with hemophilia A who have high-
risk gene carriers (carrier thé).

People with hemophilia expression similar to a mild case of
hemophilia A, then known as the healthy gene carriers with
symptoms (symptomatic carriers). Approximately 10% of the gene
carriers of factor VIII activity in plasma is lower than normal, and
even a few cases of the gene carriers of factor VIII activity plasma is
4% lower than similar bleeding severe disease with factor VIII
concentrations from 5% to 40% may be bleeding similar to mild
patients. Approximately 20% of healthy people carry the disease
gene bleeding symptoms with different levels, including those with
active plasma factor VIII in the normal range (40 to 60%).

With the female member gene carriers, to accurately determine
gene status by molecular biology techniques help the consultant early
genetic advice before their marriage to raise awareness about the
disease, reduced pregnancy rate and percentage of children born with
the disease hemophilia A.

Identifying gene status to help women increase the efficiency
measures in preventing disease, and improving the quality of health
care for the community and society.

3. Methods to detect the carriers of hemophilia A

- The clotting tests

Quantitative assay of factor VIII activity in serum is usually
lower than normal values (50-150%). However, only about 10-20%
to detect carriers of the gene expression of mild disease activity and
serum factor VIII <35%, the rest of the factor VIII activity plasma
oscillations in approximately 40-60% and no symptoms. Therefore,
this test does not detect a lot of cases the disease gene carriers.

- Detection of the disease gene carriers based on pedigree
analysis

For those cases where the patient has a family history clear,
based on the results of phylogenetic analysis can ascertain gene status
of women in family members of patients. However, this method also
detected only limited amounts of the gene carriers and the
information collected to construct phylogenetic requires accurate and
influenced by racial factors. This technique is not applicable to cases
of single family [51], [52], [53].

- Detection of the disease gene carriers with molecular
biology techniques

+ Directly method: A method of detecting gene status of the
mother and the female members of the family based on point
mutations have been identified only in patients with Hemophilia A.
This method found achieve 99-100% of cases the disease gene
carriers. In this study we used the I-PCR technique to detect mutated
intron 22 inversion technique sequenced all 26 exons to detect point
mutations and deletion stages are modern methods and accuracy,
identification disease gene status of the members of high-risk women
in the family Hemophilia A patients (detected mutations).

+ Indirect method: link analysis is used in more recent years,
use of restriction enzymes Bcl I, Hind Il and intron7 G> A (c.1010 -
27g> A) plus polymorphism STR in intron 13 and 22 linkage
analysis method implemented fast, relatively inexpensive, reliable
way to detect cases of hemophilia A in the family tree has many sick
people. However, linkage analysis methods can not detect carrier
status in families with genetic mutations arise in the process of
forming gametes.

4. Prenatal Diagnosis of hemophilia A

Results genetic analysis that pregnant women with the disease

gene screening factor is most important. After the screening process



analysis, women with high-risk babies with hemophilia A will be
conducted sampling fetal cells to analyze and identify mutations.
5. Studies of healthy people carry the disease gene in Vietnam
The study of this disease in our country has been concentrated
mainly on the incidence, clinical features, pre-clinical, treatment, and
the psychological impact of the disease on patients and family
members. So are open for application in molecular biology
techniques to analyze and detect the F8 gene mutation, genetic
disease carrier status and prenatal diagnosis.

Chapter 2: SUBJECTS AND METHODS

2.1. Research Subjects

Of 50 patients with hemophilia A families were identified F8
gene mutation (Gen Research Center - Protein Hanoi Medical
University) includes:

- Mother of 50 patients.

- 116 female members (grandmother, their grandmother, her
aunt, aunt, sister, sister....) have the same blood with the patient.

- 12 pregnant women/166 family members of patients in which
6/12 healthy women who carry genetic diseases, are pregnant at 12-
18 weeks of gestation.

- 20 people (10 male, 10 female) healthy, with no family
history of the disease genetic engineering used to standardize and
control samples and samples from carrying out research in molecular
biology techniques for genetic analysis.

2.2. Research Methodology:

Using a prospective study and cross-sectional descriptive
2.3. Study sites

+ Center for Gene Research - Protein, Hanoi Medical
University.

+ Time from 1/2012 - 6/2014.

Diagram of the study design:

50 patients with hemophilia A
mutation identified F8

50 Construction pedigree

Detecting obligate Detecting possible
carriers carriers

(Mother, sister, sister ...) (Mother, sister, sister

regnant
No preg

v F8 gene tests:

; - I-PCR technique (inversion
No genetic int22)
testing - Award gene sequences

(point mutations, small

Carrier [ Non carrier ]

Non prenatal
Diagnosis

Genetic

counseling and
prevention

Mutations v Normal

T

Prenatal

Diagnosis

L &

2.4. The process and techniques used in the study
- PCR amplification F8 gene exon 26

- Technical sequenced

advice
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Advice
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- I-PCR technique (Inversion-PCR) to identify the intron 22
inversion mutation.

- Analysis of family genealogy patients.

- Prenatal Diagnosis of Hemophilia A patients
2.5. Thread adhere research ethics in medicine.

Chapter 3: RESULTS
3.1. Characteristics of the study subjects
Table 3.2. Distribution of study subjects according to sex with

patient
Relationship to patient n Ratio
The mothers 50 30,1
The female members (grandmother, 116 69,9
uncle, aunt and sister)
Total 166 100
Comment:

In the women's 166 members of 50 families with 50 patients with
hemophilia A mother, accounting for 30.1% and 116 people,
including her uncle, aunt and sisters of patients, accounting for
69.9% rate.

3.2. Detection rate for genetic disease carrier status through pedigree
analysis

Table 3.2. The proportion of carriers of the disease gene discovery is
based on pedigree

tatus gene Obligate cariers | Possible carriers
_ (n.%) (n.%) Total
Family members (n,%)
Mother of patient 20 (40%) 30 (60%) 50
Other female members 23 (20%) 93 (80%) 116
Total 43 (26%) 123 (74%) 166

Comment: Based on the results of phylogenetic analysis detected
20/50 maternal gene carriers (accounting for 40%); 30/50 mothers who
have high-risk gene carriers (accounting for 60%); 23/116 female
members of gene carriers (accounting for 20%); 93/116 female members
who are at high risk gene carriers (accounting for 80%); 43/166 patients
who definitely gene (accounting for 26%); 123/166 people with high-
risk gene carriers (accounting for 74%)
3.3. Findings the F8 gene mutation carriers
3.3.1. DNA extraction results

Total DNA from whole blood is separated by the method of
phenol/chloroform. The concentration of total DNA extracted value
from 150 - 1200 ng/ml and purity of the samples with satisfactory
optical density ratio measured at 260/280 nm wavelengths are in the
range of 1.8 -2.0.
3.3.2. Findings healthy people carry the disease gene by gene
analysis methods.
3.3.2.1. Findings the F8 gene mutation carriers intron22
inversions
- The results of the detection of carriers of the disease gene in the
patient's family HA02

M: Marker 100bp 3: Patient's mother (113)
1: The normal (negative control) 4: Uncle younger patients
(11)3: Patients (1114) 5: Aunt patients (115)
Figure 3.4. Picture multiplex PCR identified mutations intron 22
of the patient's family HA02
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Comment: normal human DNA in wells No. 1 position with 1 band
size 487 bp, respectively. HAQO2 patient's DNA mutated intron 22 inversions
inwells 2 1 band size 559 bp, respectively. DNA of the mother, her aunt and
sister of the patient in their wells 3, 4 and 6 with 2 bar size respectively 487
and 559 bp, so the patient mother (113), her aunt (111) and their sister of the
patient (1112) are carriers of the disease gene in the heterozygous state. DNA
aunt in wells No. 5 with 1 band corresponding to 487 bp in size like a
normal person, so the patient's aunt (115) does not carry diseases, so the
aunt's daughter (cousin patient-1115) also did not carry the disease.

- Genealogy of the patient's family code HAQ2 (after the genetic
analysis)

! O—T1 1
1 2
—— -
N O Onmmui — |
1 2 3 4 5
S oM .m0
1 1 2 P 4 . s
Note: Q Normal female "] Normal male
@ Carrier - Patient
AV Study patient Men were fatal disease

Figure 3.5. Family tree diagram code HAO02 patients
(after genetic analysis)

Remarks: 2/5 female members (111, 1112) family HAO02
patients at high risk for the disease gene, identified F8 gene
intron 22 inversion mutation in the heterozygous state.
3.3.2.2. Findings healthy carrier F8 gene point mutations
* Results genetic analysis of the patient's family code HA16
Patients HA16 add 1 nucleotide mutation in exon 14 A at position c.
4997insA cause translational frame difference (Thr1904Asn fs * 2).
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(Results are conducted at the Center for Gene-Protein Research,
Hanoi Medical University)

- Genealogy of the patient's family code HA16 (before genetic
analysis)

The family code HAL6 patients had a sick son hemophilia A
(patient numbers HA16 - IV6), have a family history but did not
clear, so grandma (116), their grandmother (111) , mom (1119), her aunt
(I3, HI5, 117), aunt (11111, 11113) and the patient's cousin (IV1, V2,
IV4, 1V5) can be the carriers of the disease gene.

- The results of the detection of carriers of the disease gene

AGAAAAAAAAGGTTTTAAA

Al AN n'n".."l‘l'h"h"m N

Me bénh nhan (IIL:)

Alen
Alen

nsA

AGCGAAAAAAACGCTTTTA AGAAAAAACAAGTTTTAAG

VYV A M s M\

Bac gai bénh nhan (III-) Chi ho bénh nhan (IV,)

Figure 3.7. Sequenced pictures of the family code HA16

Comment: Picture sequenced exon 14 of the F8 gene mother,
uncle and cousin HA16 patients appeared after the peak overlap
€.4997insA point mutations, indicating mother, uncle and cousin
patients with F8 gene mutation in the heterozygous state.

3.3.2.3. Findings healthy people carry the gene deletion
mutant factor V111 gene F8 small segment

- The results of the detection of carriers of the disease gene
family HAG6 patients
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Normal

CCAGGCTGAGGTT TAlI'GATACAGTGGT CAT

Normal  Ajen 1: binh thut
€.465-480del15bp uong
p'101_]1'\0yDTVV Alen 2: 468—£180de| 15bp

GGCTGAGG ATTACA GGCTGAGGTTTATGAT

Patient HA66 (lll) Mother of patient

Figure 3:16. Sequenced pictures of the family code HA66
Comment: Picture sequenced exon 3 of the F8 gene mother (111)
of patients HA66 peaks appear superimposed starting position mutations
were detected in patients (c. 468 - 480del15bp), demonstrated the parent
patients F8 gene mutations in heterozygous state.
- Genealogy of the family code HA66 patients after gene analysis

. O——1
1

2
I ] ﬁ——@
1 2 3 4
. o o
Note: (D Normal female L] Normal male
@ Carrier - Patient
Study patient . Men were fatal disease
Figure 3:17. Patient's family pedigree code HA66 (after genetic
analysis)
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Comment: In 2 female members (11, 111) family HAG6 patients
at high risk of carrying disease genes have been identified: one
female member F8 gene mutation in the heterozygous state (111, 113,
1112 ), 1 female (11 - grandmother patients) did not carry mutations in
the F8 heterozygous state.
3.3.2.4. The genetic analysis of case mothers family hemophilia A
patients do not carry disease genes* Kér qud phén tich gen gia dinh
bénh nhin ma sé HA92

Patients HA92 add 1 nucleotide mutation in exon 14 A (c. 3864-70
INSA) causing amino acid replacement Arginin Glysin the codon position
bias in 1271 and translated the entire frame of the remaining amino acids.
(P. Gly1271Argfs * 7).

- Genealogy of the patient's family code HA92

. O

1 2
1 Cr—T1—11 ﬁ
1 2 3 4 5
I /- é) g}
1 2 3
Note: O Normal female |:| Normal male

@ Carrier - Patient

AV Study patient

Figure 3:18. Patient’s family pedigree code HA92
Comment: The family code HA92 patients had a sick son
hemophilia A (code HA92 patients), family history before nobody
like ill patients, so her grandmother (11), mother (111), aunt (113) and
cousin patient (1112, 1113) who may be carriers of the disease gene.
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- The results of the detection of carriers of the disease gene

. 3870 msA
p.Glv12T1Are £:57

|

c.3860A

TTCTCAAAAAAAGGGGAG! TTCTCAAAAAAAAGGGGA
My, Doy ™Ay
Ngwé&i binh thurdng Bénh nhan HASZ (Il

c3862A 38624
TTCTCAAAAAAAGGGGAG TTCTCAAAAAAAGGGG.
A
\M\ A A =
My M A Aan
Me bénh nhan (II,) Di bénh nhan (Il)

Figure 3:19. Sequenced pictures of the family code HA92

Comment: Picture sequenced exon 14 of the F8 gene mother
(111) and aunt (113) of patients HA92-like sequence of the normal
gene, suggesting that the mother and aunt patients F8 gene mutation
in the heterozygous state. From this result without genetic analysis of
the patient's cousin (1112, 1113) because mutations in patients is not
caused by a genetic mutation.
3.4. Detection rate for genetic disease carrier status
Table 3.4. The rate of gene discovery healthy people sick manng

. Non
. Carrier .
Family _ carrier Total
members Phylogen_etlc Gene tets Total (n,%)
analysis (n,%)
Mother of patient 20 14 34 (68) | 16 (32) 50
Other female 23 32 55(47,4)|61 (52,6) | 116
members
Total 43 46 89 (54) | 77 (46) 166

Note: other female members including her uncle, aunt and
sisters patients
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Comment: Of 50 mothers with 34 F8 gene mutation in the
heterozygous state, accounting for 68% and 16 people (32% rate) is
not bringing F8 gene mutation.

55/116 female members (including her, her aunt, aunt, sister of
the patient) F8 gene mutation in the heterozygous state, accounting
for 47.4%; 61/116 members who did not carry the F8 gene mutation,
accounting for 52.6% rate.

89/166 female members of the family are carriers of genetic
diseases, accounting for 54%; 77/166 female members did not carry
the disease, accounting for 46%.

3.5. Prenatal diagnosis disease Hemophilia A
3.5.1. General characteristics of the women participating in the
study
Table 3.6. Some common characteristics of the women
participating in the study

Characteristic n

Total number of women in the study 12
<12 weeks 3

Gestational age 12-15 weeks 6
>15 weeks 3

Non carier 6
Carrier 6

Comment:

There are 12 women participating in the study, including 6
women who were identified as carriers of genetic diseases are
pregnant weeks 12-18, the fetus is diagnosed through ultrasound
male 5 cases and 1 case the female sex. These women after
consultation with aspirations to do prenatal diagnosis.

3.5.2. Determination of purified DNA extracted from amniotic cells
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6/12 women presenting diagnosis was conducted before
amniocentesis in the 15th week of pregnancy at the Central
Obstetrics Hospital under the guidance of ultrasound. DNA extracted
from amniotic cells and examined on Nano purity drop. DNA
samples obtained with high purity, ranging from 1.8 to 1.9 and the
concentration range 200-540 ng / ml.

3.5.3. Results for prenatal diagnosis

* Results for prenatal diagnosis of the patient's family HAO04

Patients HAO4 add 1 nucleotide mutation in exon 14 A
(c.4550insA) deflects the entire frame translation from the amino
acid codon position 755 on the protein factor VIII. (Results are
conducted at the Center for Gene-Protein Research, Hanoi Medical
University.

- The patient's family pedigree HA04

| O——L

e o om

1 2 3 4

S

A1

Q N& binh thERing [ ] Nam binh
@ NE mang gen - Nam bRl bEinh
<> Thai #  Banh nhan tham gia nghién

Figure 3:24. Patient’s family pedigree HA04
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Comment: HAO4 patient's family has a sick son hemophilia A
(patient numbers HAO4 - 1111), in the family tree had a boy (113) is
sick, so pregnant women - mothers of patients (I11 ) is a genetic
disease carrier status compulsory prenatal diagnosis during
pregnancy is necessary if the fetus is male gender.

- The results of sex determination of the fetus (1112)

PCR was conducted with primers to amplify genomic regions
allows sexing SRY (size 254 bp) on chromosome Y-specific results
showed that the fetus (1112) were male.

- The results of determination of fetal mutations (1112)

Based on mutations in DNA marker HAO4 patients, DNA samples
extracted from amniotic cells of 111 pregnant women (fetal 1112) were
analyzed to determine the mutation and then 1-year test results by gene
sequencing techniques.

c.4550 ins A

J

C.449A

GCC#AAJ&#AA&TAACCTTTI GCCAAAAAAAAATAACCTTT

)

\ [ ' f A | A WA AAAAR IF-II f I[I lI (
Wi, Qoo

Normal Patient HA04 (111,)
C.4549A C.45\E9A

!

GCCAAAAAAAATAACCTTT GCCAAAAAAAATAACCTTT

Maaaavv .'ﬁ'u,."n'l" A
0 i L)

Figure 3:25. Picture sequenced exon 14 of the F8 gene
Fetal DNA (1112) before and after childbirth
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Comment:  Picture sequenced exon 14 of the F8 gene DNA

1112 fetus before birth like no mutation was detected mutations in

patients and test results after birth to allow his brother confirmed
patients HAO04 (1112) is not mutated gene exonl14 F8.

Table 3.7. Results revealed a mutation in amniotic fluid samples for
prenatal and postnatal diagnosis

Result n |Sex

Fetal disease 2/6 Nam
The fetus does not get sick 3/6 Nam
The fetus did not carry disease 1/6 Nir
There postnatal diagnosis | F8 gene mutation 0/2

Non F8 gene mutation F8 2/2 Nam
Unrealized diagnosed after birth 2/4 |1nam,1ni

Comment:

There are two sixths DNA extracted from amniotic cells F8 gene
mutation; 4/6 sample F8 gene mutations: 2 samples did not perform
mutation are diagnosed after birth results in accordance with prenatal
diagnosis (no F8 gene mutation); 2 samples unrealized diagnosed
after birth because the unborn.

CHAPTER 4: DISCUSSION

4.1. Characteristics of the study subjects

Of 166 members of 50 female patients with hemophilia A
family study participants had 50 mothers, accounting for 30.1% and
116 people, including her uncle, aunt and sisters of patients,
accounting for 69.9%, many of which are those of childbearing age
and children under 18 years of age. The early identification of gene
status of the child will help mothers care about their children early
from the first menstrual cycle lasts not see, do not have menorrhagia,
abdominal pain... and help the children as adults have the knowledge
and plan for their future, actively prevent the risk factors for bleeding
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and help the scientific basis for prenatal diagnosis and genetic
counseling, childbirth avoid being hemophilia A

4.2. V E ratio to detect the gene carriers based on pedigree
analysis

For those cases where the patient has a family history clear,
based on the results of phylogenetic analysis can ascertain gene status
of women in family members of patients. Based on the results of
phylogenetic analysis of our study was to detect 20/50 maternal gene
carriers (accounting for 40%); 30/50 mothers who have high-risk
gene carriers (accounting for 60%); 23/116 female members of gene
carriers (accounting for 20%); 93/116 female members who are at
high risk gene carriers (accounting for 80%). The study results also
showed that 43/166 people carries the gene certainly, accounting for
26%. %. Thus, the detection rate of the gene carriers of this technique
is low and does not apply to individual cases in the family.

4.3. Findings about the F8 gene mutation carriers
4.3.1. On the technical process to extract DNA from peripheral
blood and amniotic cells:

DNA extraction is a critical first step in the process of applying
the techniques of molecular biology. If possible DNA extraction,
ensuring the purity, the DNA molecule, unbroken, no contamination,
the next response will get results with high accuracy. With the
purified DNA, PCR reactions will be inhibited due to contamination
or generate nonspecific products.

The DNA samples in the study have a high concentration and
purity in the range from 1.8 to 2.0 allowed (Table 3.1). It is a
prerequisite to ensure the technical results of the procedure followed
in the study.

4.3.2. Findings on healthy people carry the disease gene by gene
analysis method
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4.3.2.1. Detecting the F8 gene mutation carriers intron22
inversions

Intron 22 inversion mutation is caused by recombination
between copies of the int 22h (repeat region consisting of 9.5 kb) of
intron 22 and one of two identical copies of the telomere is located at
position 400 kb at the 5 'end of 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.

For patients who have been identified with the intron 22
inversion mutation, based on just this point mutation analysis we
discovered gene carrier status by I-PCR technique.

Figure 3.4 shows the results for the mother, her aunt and
cousin healthy patients who carry the disease gene in the
heterozygous state. Aunt of patients did not carry the disease.
Although the mother has been identified as gene carriers is
mandatory, but we are still analyzing DNA samples from the mother,
as it is proof positive samples for gene status in the heterozygous
state for female members other family members. This proves that
there is no difference in terms of implementation of process steps to
detect mutations and inversions, such analysis results are reliable.
The research results provide information to clinicians advising
mother, uncle, sister, patients need to do prenatal diagnosis for future
pregnancies.
4.3.2.2. Detecting the F8 gene mutation carriers point

F8 gene point mutations in patients with hemophilia A
mutation markers to detect gene status of women in family members
of patients. We use gene sequencing techniques to analyze all 26
exons F8 gene in order to determine the exact status of gene carriers
in the state zygote. This is one of the modern techniques and the most
accurate.
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4.3.2.3. Detection of gene carrier status F8 gene deletion mutants

For the case of patients with mutations add or remove small
sections below 50bp, in this study we use techniques F8 gene
sequencing to detect the disease gene carriers in the heterozygous
state in order to save costs charge.

Picture sequenced exon 3 of the F8 gene mother (I11) of
patients HAG66 peaks appear superimposed starting position
mutations were detected in patients, suggesting that the mother's
DNA sample with 1 allele normal allele and one mutated nucleotide
at position 15 c. 468 - 480dell5bp and so this mother F8 gene
mutation in the heterozygous state.
4.3.2.4. In case of hemophilia A patient whose mother did not
carry disease

Picture sequenced exon 14 of the F8 gene mother (111) and
aunt (113) of patients HA92-like sequence of the normal gene,
suggesting that the mother and aunt patients carrying mutations in the
F8 gene status heterozygotes. From this result without genetic
analysis of the patient's cousin (I112, 1113) because mutations in
patients is not caused by a genetic mutation.

Thus maternal gene completely normal F8, F8 gene mutation
in exon 14 patients HA92 is a new mutation arises.

4.4. The percentage of healthy people carry the disease gene

The study was conducted with 50 patients with Hemophilia A
family has identified point mutations showed only 34/50 mothers F8
gene mutations in heterozygous form accounting for 68% and 16/50
people (accounting for 32%) did not carry F8 mutations, this result is
based on a small sample size can not conclude, however tentatively
suggest conformity with the law of hereditary diseases (2/3 of cases
due to genetic mutation, new mutation third is incurred). The results
identify gene status of the mother is very important: if the mother
carries the gene diseases such as hereditary nature of the disease,
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genetic diseases son received from the mother, the maternal genetic
disease can get from one generation before. The study results
demonstrate the new mutation rate arising in patients with
hemophilia A Vietnam is 32%. This can be explained by external
factors impact on the development process in the body gametes father
or mother as habitat conditions, due to eating habits, because war has
left many toxic substances in the environment,...

Genetic testing results showed 55/116 female members in the
heterozygous form (accounting for 47.4%); 61/116 members who did
not carry the mutated gene (accounting for 52.6%). S Shetty's
research (2001) on 102 patients with hemophilia A families (India)
show a healthy proportion of gene carriers is higher than our study
(64.5%), possibly due to rate family medical history of two different
studies, but the female members of the family there is a clear medical
history which may carry a higher genetic diseases.

We detected 89/166 female members (including my
grandmother, mother, uncle, aunt, sisters patients...) are carriers of
genetic disease hemophilia A. The result of this discovery is
important because with 89 this woman is no longer a suspect, but was
certainly gene, so they need to do more quantitative assay of factor
VIII activity plasma to determine the risk of bleeding. This result
suggests that this woman needed a contingency plan to ensure overall
health and reproductive health in particular to improve the quality of
life. The study also confirmed that the 77/166 certainly does not carry
the disease.

4.5. On the results of prenatal diagnosis

In the past, women often carry genetic disease should be
counseled daughter, if the fetus is the son shall be advised to avoid
pregnancy termination may be ill baby Hemophilia A. Today,
advances of molecular biology has allowed the accurate detection of
the disease gene carriers in the heterozygous state to perform
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marriage counseling and genetic family wishes. Pregnant women are
at high risk babies with Hemophilia A patients (healthy people carry
the gene) are encouraged to perform prenatal diagnosis and the
chance for a son healthy.

Results for prenatal diagnosis performed in this study: There
are two sixths DNA extracted from amniotic cells F8 gene mutation;
4/6 sample F8 gene mutation; 2/4 samples did not perform mutation
are diagnosed after birth results in accordance with prenatal diagnosis
(no F8 gene mutation).

In the case of pregnant women are carriers of genetic diseases
of male pregnancy, but determined to bear a child whether or not the
patient had been diagnosed before birth problems pose or not? We
believe that there should be diagnosed before birth by the anticipation
of the fetus is sick, pregnant women giving birth are not intervene
because the tricks to get pregnant so easily cause bleeding to the
fetus. Know before baby has hemophilia help obstetricians have right
decisions when the pregnant woman in labor.

The detection of the genetic carriers of the disease to manage,
as well as treatment methods applied screening, prenatal diagnosis is
essential, in order to improve the quality of life for women who carry
genetic diseases and most importantly, reduce the number of children
born with hemophilia A hereditary disease.

CONCLUSION

From the research results can offer some conclusions:
1 To detect carrier status F8 gene mutation

In 50 families with a child with hemophilia A mutations have
been identified:
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- 34/50 mothers F8 gene mutation in the heterozygous form,
accounting for 68% and 16/50 mothers (32% occupancy rate) is not
bringing F8 gene mutation

- 55/116 female members (including my grandmother, uncle,
aunt, sister, sister...) gene carriers in the heterozygous state,
accounting for 47.4%; 61/116 female members did not carry the
disease, accounting for 52.6% rate.

2 prenatal diagnosis of hemophilia A

6/12 pregnant women who are carriers of the disease gene was
performed prenatal diagnosis: 4/6 samples of amniotic (fetal) F8 gene
mutations were not so pregnant women are four genetic counseling
pregnant and keep 2/4 cases diagnosed after birth outcomes F8 gene
mutation is not suitable for prenatal diagnosis; 2/6 samples of
amniotic (fetal) factor VIII gene 2 mutations should be advised
pregnant women to abortion.

RECOMMENDATIONS

1 For early detection of the disease gene carriers in patients
with hemophilia A families to have management plans, monitoring
and genetic counseling.

2 For prenatal diagnosis performed in all cases the mother is
healthy gene carriers male pregnancy to determine fetal or illness from
which there is no abortion decision as soon possible or if not needed a
backup plan bleeding during pregnancy and the fetus at birth.
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