TAP CHi NGHIEN C'U Y HQC

XAC BINH DOT BIEN BAO DOAN INTRON 22 TREN BENH NHAN
HEMOPHILLIA A BANG KY THUAT INVERSION PCR
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Bénh Hemoplihia A 13 bénh rér loan déng méu, di truyén 18n trén nhidm séc thé gion tinh X, tn sudt mic
bénh I 1/5000 116 trar O bénh nhan Hemophiha A thé ndng, ndng do prolein yéu 16 VIll trong mau rat thép,
chi € 1% s0 vé1 nguor binh thuong, gdy nén cac bién ching chdy mau ning né trong 6 khép. co hay co
quan ndi tang OG! ién ddo doan mtron 22 chiém 45 - 50% bénh nhén Hemophtha A thé ndng do hién lugng
tan 16 hop mot trony hat ban sao tuong dong ndm ngoai gen F8 Nghién cuu budc déu xac dinh dot bién dio
doan mtron22 trén bénh nhan Hemophiha A va ngutr lanh mang gen bénh béng phuong phip
Inversion PCR (I - PCR) Dé1 tugng va phuong phap nghién ciu’ 5 bénh nhdn Hemophilia A thé néng da
dupc fpa chon dé tién hanh nglién cirn. SUr dyng ky thubl | - PCR dé xac dinh dot bién ddo doan intron 22.
Két qua cho thdy 1/5 bénh nhén dugc xdc dinh 19 6 dot ién déo doan intron 22. Budc déu da xdc dinh

duoc dot bién ddo doan intron 22 trén bénh nhan Hemophiha A Viél Nam bang ky thuat |- PCR

Tu khoa: Hemophilia A, dao doan intron 22, inversion - PCR

I. DAT VAN BE

Hemophilia A 13 bénh réi loan dong mau di
truyén hay gap nhal véi tan sudt mac 1/5000
tré trai Bénh gay nén do thiéu hoac khong co
yéu to VIII, 1a mot trong nhirng yéu t6 tham gia
qua trinh déng mau Bé nang cua bénh Hemo-
philia A phu thuée vao néng dé protein yéu to
VIl trong mau O bénh nhan thé nang, néng
6 protein yéu tb VIl trong mau rat thap, < 1%
SO V&1 nguoi binh thuwdng, cac tniéu chung
lam sang nhu' chay mau trong co, khép hodc
cac by phan khédc thuong xay ra tu nhién
ho#c sau cac chan thuong nhd va xuat hign
ral s6m V& 1au dan, bénh nhan bi xuat huyét
tar phat dac biet tar cac khop va gay cung
khop [1] Cau tric gen ma hoa yéu té VIl (gen
F8) va co ché bénh hoc phan tir cta bénh
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hemophiha A d& duoc nghién ciu Gay du va va
cong bb ndm 1984 Gen F8 [a mot trong nh(ng
gen 1&n nhat co thé, ndm trén nhanh dai cia
NST giot tinh X (Xq28). kich thudc 186 kb gém
26 exon c6 chiéu dai tir 69 Gén 3106 cp bp va
6 1ntron co kich thiréc hon 14kb intron 1, 6,13,
14, 22, 25, trong dé intron 22 ¢6 kich thude lon
nhét 32,8kb [5). '

Gen F8 co nhidu dang dot bién da duoc cong
b6 Cac nghién ciru khdng dinh dang d6t bién
Khac nhau trén gen F8 gay nhing kiéu hinh di
tnrng khac nhau cia bénh hemophilia A Bénh
nhan Hemohilia A thé nang thudng g3p dang dot
bién dao doan intron 22 (chiém 45 - 50%)

Lakich va cong sy nam 1993 [3] da phat
hién ra mot doan CpG ndm & vi tri cach dau 3
cua exon 22 khoang 10kb hoat dong nhu mdt
promoter hai chiéu cho har gen phién ma, gor &
gen F8A va E8B; trong do, gen FBA phien md
nguoc chidu vén gen F8 va chinh doan F8A taih
hop vé1 1 trong 2 ban sao twong déng nsm ngodi
gen F8 gy nén hign twong dot bién dao doan.
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Hinh 1. Co ché gay dét bién dao doan intron 22 cua yéu té VIl

Do doan trinh tu Int22h - 1 cua intron 22 ¢ 6 twong dong réat cao voi hai ving nt22h - 2va
int22h - 3 ndm ngoai gen FB8 nén hién trong 141 td hop twong dong dién ra ngay trén nhidm sic
thé X tai vi tri gen F8, phan cat gen F8 thanh 2 doan exon 1-22 va 23 - 26 cach nhau khodng
400bp. Nghién ciru nhdm buéc dbu xac dinh dot bién dao doan intron22 trén bénh nhan Hemo-
philia A va nguéi lanh mang gen bénh bang phwong phép Inversion PCR (I - PCR)

II. DOI TWONG VA PHUONG PHAP

«. D6i twong

- Nném chung 3 ngudi nam binh thuéng
khde manh

~ Nhém nghién ciru

+ 05 bénh nhan Hemophdia A thé nang
da duoc chdn doan trén lam sang dua vao
cac tnéu chirng 1am sang vé can 1am sang
dién hinh

+ Nguét me coa bénh nhan dé xac dinh
ngudt lanh mang gen bénh

2. Phwong phap

2.1. Ky thuat tach chiét DNA

+ DNA duoc tach chiét tir bach cau mau
ngoai vi ctia bénh nhan, nguéi me bénk nhan
va ngudl binh thudng theo phirong phap phe-
nolichioroform

+ Kiém tra ndng dé va dé tinh sach cla

DNA duoc tach chiét bang phuong phap do
quang trén may NanoDrop néng d6 DNA 300-
380ng/ml, danh gia dé tinh sach bang ty le
AzgonndAzzonm = 1,8 + 2,0

2.2, Ky thuat Inversion - PCR xac dinh
dot bién dao doan intron 22 cua gen F8

Quy trinh gém 3 budc

+ Cdl béing enzym Bcll Thanh phan phan
(rng gbm 1.5 pg DNA, H,O 25.5 pl. buffer 10X
3ul, enzym Bcll 1.5 pl (Promega), U 37°C/4
916, Tinh sach béng phenol cloroforrm va chlo-
roform - i1soamilic alcohol (24 1), Tua va cb
dinh DNA béng alcol, pha loang DNA thu
duoc trong 20 pl H,0

+ NG6i bdng T4 ligate Thanh phan phan
ng gém 20 pl DNA, buffer 10X 20ul. enzym
T4 ligate 1.0 pl (Promega ) U 41 pl hon hop
trén & 16°C qua dém Tinh sach san pham thu
duoc bang cdt GFX™ theo quy trinh cia hang
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Amersham Pha lodng san phdm DNA déng
vong trong 20 pl H,0

+ Ky thuat | - PCR xac dinh dét bién 830
doan intron 22:

Phan (ng multiplex | - PCR vor trinh {yr ba
mér duoc thiét ké dua vao trinh ty hé gen
nguot va i tri cia enzym cdt Bcll da duoc
chiing minh bang phuong phap Southern
8lot PCR

Thanh phan phan ung PCR tdng thé tich
20 pl gém H;O 12,0 pl. buffer 10 X 2 pl,

Normal B.nng 21 5+vn

B
- —

460 i
= pu

w 487 oo =)

dNTPs 1,0 i, DNA 3 ul , Extaq 0,5 pl, méi IU
0,5ul,1D0,5pl, ED 0.5 pl.

Chu ky nhigt phan (rng multiplex - PCR
94°C/2 phut. (94°C1M2 giay, 62°CI30 giay,
68°C/7 phut| x 35 chu ky. 72°C/5 phat

Cac mdi U, ID duoc thiét ké c6 chia lrinh
tu enzym cét gion han Bcll ndm & ha dau cia
int22h - 1(hinh 2 A). Khi 2 ddu DNA dvocnér
la1 bang enzym T4 ligate sé cho 2 san pham
DNA véng cé kich thuéc 21.5 va 20 kb

Crmenc in@n

Inv22 B-nng 200 ko 1

s/
HI

w £s9 00 &0

Hinh 2 Cac doan DNA dong vong sau khi ndi béing T4 ligated

Boan DNA dong vong co6 kich thudc la
21.5kb. chira doan int22h-1 & ving BX842559
tren gen Bank, ¢6 vi tri clia enzym cat gion han
Bell. base 36204 trén moéi IU va base 14595
trén méi 1D O nguén binh thuong méi IU va
ID bat cap vo1 nhau tao ra 1 doan DNA co
kich thudéc 487bp

Khi hién tvong dao doan xady ra, doan
int22h - 1 nam trong gen F8 duoc thay thé
bang deoan Int22h- 2 hoac Int22h - 3 nam
ngoar gen F8 cach dau telomere 500kb, do do
DNA vong co kich thuéc 1a 20kb (hinh 2 B)
Mo U sé bat ¢ap vor moi ED (mébi ED duoc
thiét k& ndm canh int22h - 2 va intron, 22h - 3
€6 chira trinh tw enzym cat gi¢1 han Bell) So
sanh trinh ty mor ED trén Genbank & vung BX

276110 thay vi tei Bell trén nt22h-3 (4 base
14703 va ving BX 683327 co wi tri Bcll trén
Nt22h-2 1a base 15265 Dot bidn dao doan sé
khuyéch dai doan DNA co kich thwéc 55%p

San phadm sau khi khuéch dai duoc dién di
trén gel agarose 1.5% vé1 Marker 100bp va
nhudm bé1 ethidium bromid dé kiém tra dot
bién ddo doan

Il KET QUA

1. Két qua cua phan (ng Inversion -
PCR (I - PCR)

Tién hanh khuéch dai san pham ndi bdi
enzym ligase Két qua cho thay 1/5 bénh nhan
dwoc phat hién co adt bién dao doan
intron 22.
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Dé xac dinh xem me cua bénh nhan ¢  hanh trén mdu DNA cia nguét me Két qud
phai 1 ngun lanh mang gen bénh truyén cho cho thay me bénh nhan 1a ngwdn 1anh mang
con trai, quy trinh tuong tu cing duoc tién gen beénh truyén cho con tral

1 2 2 4

Hinh 3. Két qua dién di san pham PCR

1 Marker kich thuoc 100bp 2. Nguér binh thuong

3 Bénh nhan dét bién dao doan Int22 4 Ngudi me mang gen bénh

Ngudi binh thudng giéng sé 2 co 1 bang kich thuée twong (ng 487 bp. giéng s6 3 1a san
pham khuyéch dai cua bénh nhan Hemophilia A thé nang co 1 bang kich thuoc twong ibng 559
bp. nhu vay bénh nhan bi dot bién dao doan intron 22. Giéng $6 4 1a san pham khuyéch dai clia
nguor me ¢6 2 vach DNA kich thuoc trong vng 12 487 va 559bp, nhu' vay nguodr me 13 nguot
mang gen bénh

2. Két qua kiém tra san pham PCR béng phuong phap gidi trinh tw

Dé dam bao chinh xac cac vach DNA trén dung la doan DNA can tim, gel co chira doan DNA
kich thuéc 559 bp & mau bénh nhan va doan DNA kich thudc 487 bp & ngudi me dugc cat dé
tinh sach ror gidi trinh tu kiém tra tinh ty nucleotid cua Goan DNA trén so vé1 trinh tu gen Bank
Keét qua nhu sau

L VR PP ARG BT T WS DI ISWALY £ L DY RSO E S S P MBS TETREUSA VITES SO

Hinh 4. Hinh anh giai trinh ty 2 doan DNA kich thizéc 487bp (méi IU - 1D)
va doan 559bp (mbi IU - ED)

Gidl trinh tu doan DNA ¢ kich thuéc 487 bp va so sanh vén trinh tuv GenBank BX 842559
théay co vi tri mér IU tr nucleotid 35744 dén nucleotid 35763, mdi ID nadm & wi tri t nucleotid
14622 dén nucleotid 14602 O vi tri cach méor ID 27 nucleotid va mdi IU 460 nucleotid ¢6 1 trinh tu
enzym cét Bell 1a TIGATCA
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Gidi trinh tur doan DNA kich thwéc 559 bp
va 50 s3nh véi trinh ty gen Bank BX 842559
thay ¢6 wi tri mdi 1U o nucleotid 35744 dén
nucleotid 35763, mdi ED tir vi tri nucleotid
15364 dén nucleotid 15347 trén gen Bank BX
682237 O v tri cAch moi ED 99 nucleolid va
mdi IU 460 nucleotid c6 1 trinh ty enzym cat
Bcll 1a TIGATCA

IV. BAN LUAN

Bé&nh Hemophilia A di truyén qua cac thé
hé va lién quan dén NST gi6 tinh X, nén viec
x&¢ dinh chinh xac dang va vi tri dot bién trén
gen F8 & bénh nhan 1a budc dau tién rat quan
trong Két qua dot bién gen F8 cla bénh nhan
1a co s& khoa hoc cho nhirng phan tich phat
hién dot bién gen déi vor cac thanh vién trong
gia dinh bénh nhan va phat hién nguén lanh
mang gen bénh

Bé&nh nhan hemophilia A thé ndng chiém ty
1& cao va nguyén nhan do dot bién dao doan
intron 22 chiém 45% Viéc xac dinh dao doan
ntron 22 361 hé1 nhirng ky thudt kha phuc tap
Do do. viéc tim ra mot phuong phap xac dinh
dot bién ddo doan intron 22 ¢6 két qua nhanh,
chinh xac va thuan tién 13 rat quan trong

Ba k§ thuat chinh duoc siv dung dé phat
hien dét bién 3o doan intron22 gobm

Ky thuat Southern blot xac dinh dét
bién dao doan intron 22

Phuong phap Southern Blot dwoc miéu (&
b6t Lakich va céng su nam 1993 Thuy phan
DNA bang enzym Bcll, st dung mau dé danh
dau phong xa P32 dé xac dinh dot bién O
ngual binh thudng, enzym sé cat DNA lam 3
doan co kich thuwdc 21.5kb. 16kb va 14kb
Neu ket qua co kich thude 20kb, 17,5kb, 14kb
hay 20kb, 16kb, 15,5kb teong tng vor dot
bién dao doan Iintron 22 typ 1(inv 22 - 1) va
typ 2,(inv 22 - 2) [3]

Ky thuat nay phirc tap, tén cong suc va

phai mat 8 - 10 ngady mén cé két qué Bén
canh d6, si dyng chat phéng xa gay nguy
hiém cho ngudn thyc hién ky thuat, st dung
chat mau huynh quang it nguy hiém hon
nhung lai c6 36 nhay thap hon

Ky thuat LD - PCR xac dinh dt bién dao
doan intron 22

Phuwong phap LD - PCR droc miéu ta b
Liu.Q va cong s 1998 L Q va cong su 33
thiét ké phan Ung PCR dic biét dé co thé
khuéch dai mot doan gen F8 rat dai 2 10 kb va
dat tén 1a phan rng Long Distance PCR (LD -
PCR) SU dung cap mdi PQ duoc thiét ké
bam dac higu voi vang intron 22 va cip méi
AB duoc thiét ké dac hiéu cho 2 ving intron
22h2 va intron 22h3 Hinh anh dién di trén gel
agarose 0.6% trong 6 - 8 Qi san pham
khuéch dar LD - PCR vé&i mau DNA ngudn
binh thurdng cho 2 bang cé kich thude 10 kb va
12 kb, v&1 ngudn bi dot bién dao doan intron 22
cho 2 bang kich thugc 10 va 11kb, vor nguodl
lanh mang gen cho 3 bang kich thuée 10, 11
va 12 kb [6)

Ky thuat LD - PCR ¢6 wu diém la don
gian, dé thuc hien cho két qua nhanh chéng
va gid thanh ré hon so voi ky thuat Southern
Blot, do vay ral nhiéu phong thi nghiém trén
thé gi61 da st dung ky thuat nay Tuy nhién ky
thudt LD - PCR co nhroc diém  khéng xdc
dinh duoc dao doan intron typ 1 hay typ 2 vé
khuéch dar doan DNA kha dai (10 - 12kb),
chira nhirng dao GC nén gap khong it kho
khan khi thuc hién ky thuat

Ky thuat | - PCR

Phuong phap | - PCR duoc miéu ta béi
Rosetti va cong su 2005 [4) Hinh 3 cho thay:
bénh nhan bi dot bién dao doan intron 22, (g
Vo1 kidu hinh trén 1am sang. bénh nhan mac
bénh hemophila A thé nang va nguon me
bénh nhan & trang thai di hop tir (ngud lanh
mang gen bénh)



Két qua trén duoc khing dinh bang hinh
&nn gidi trinh ty cac doan DNA 487 va 559 bp
(hinh 4) cac doan gen c6 day du trinh tu vi tri
bam cia mé, trinh tw clia enzyme Bell va cac
vi tri ndy tuong (rng vé1 cac vi tri da duoc
Rossetti va cong su' cong bo [4)

Phuong phap | - PCR ¢c6 vu diém 13 dé
tén hanh Enzym Bcll tac dung rdt dac hiéu
nén san pham cét enzyme co linh dac hiéu
cao San phdm PCR duwoc khuéch dai dé
dang trong thét gian khoang 30 phut do cac
doan DNA cé kich thudc ngan (487 va 559
bp) Nhw vay xét nghiém phan tich gen duoc
tién hanh nhanh chéng. két qua thu duoc cd
dd tin cay cao. la co s& @é tu van di truyén va
chan doan trwdrc sinh s&m cho nhirng ngudn
me di hop t& mang thai

Mac du nghién ciru duoc tién hanh vén s
irong bénh nhan han ché, ty 1é ot bién dao
doan thap hon so voér cac nghién clru trude
day (1/5 bénh nhan), nhwng day maor chi la
nghién ciru budc dau Viéc xac dinh 66t bién
dao doan thanh cong bon mot ky thuat kho sé
gop phan quan trong trong viéc xay dung mot
buc tranh hoan chinh vé cac dang ot bién
gen F8 trén bénh nhan Hemophillia A Viét
Nam, dong tho1 1a tién dé quan trong trong
phat hien nguor lanh mang gen bénh va chan
doan trudc sinh, tu van di truyén nhdm gidm
ty 1& mac bénh

TAP CHi NGHIEN CU'U Y HOC

V. KET LUAN

Béng phrong phap | - PCR, nghién ciru da
phat hién dwoc dét bién dao doan gen F8 &
benh nhan hemophilia A thé nang va xac dinh
ngu'dn me bénh nhan & trang tha di hop &
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Summary
IDENTYFICATION OF INTRON 22 INVERSION IN HEMOPHILIA A PA-
TIENT BY INVERSION - PCR

Hemophilia A 1s an inhernted recessive X-linked disease caused the abnormal blood
coagulation, with an incidence of about 1 out of 5 000 males In severe Hemophilia A patient, low
blood concentration of protein factors VIII (s 1% when compared to normal), triggers severe
bleeding in the joints, muscles, or other internal organs Invesion intron 22 accounted for 45 - 50%
of severe Hemophilia A patients due to recombination of homologous copies outside the £8 gene
Objectives of the study were to identify intron 22 inversion In severe Hemophilia A patients by
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nversion - PCR Five severe Hemophiia A patients were selected for this study. we use Inver-
sion - PCR to analyse inlron 22 inversion in F8 gene 1/5 patients were found to have intron 22
nversion In conclusion, ntron 22 inversion was successfully identified In Vietnamese severe He-
mophilia A patients by | - PCR technique

Keywords: Hemophilia A, inversion intron 22, inversion - PCR

BAO QUAN TE BAO GOC TUY RANG CHUOT

T6 Minh Quan’, Lé Thi Ngoc Hwong', Hoang Dao Bao Tram’
"Trovng Dar hoc Khoa hoc Ty niién, Day hoc Québe gia Thanh phd HO Chi Minh
"Truong Dar hoc Y - Duwc Thanh phd H6 Chi Minh

Té bao géc iy rang chudt nhét trang Mus musculus var albino duoc bao quén trong mbr trvong DMEM/
F12 b6 sung DMSO 10%. FBS 20% theo 2 quy trnh giam nét (1) dé trong diéu kién 4°C/20 phit, -20°C/30
phat. sau dé chuyén sang bao quéan & -80°C: (2) dé trong didu kién -20°C/30 phut va b3o quén & -80°C. Té
bao dong lanh duoc grar dong trong mér truong nubi cdy DMEM/F12 bé sung FBS 20% & 37°C. Cac Ié bio
duot ép tuc nudi cay trong mér trudng DMEM/F12, b6 sung FBS 10%. Peniciline 100UMmI, Streptomycine
100pg/ml. & diéu kién 37°C. CO» 5% Ty 16 té bao sdng sau qua trinh bio quéan dong lanh & thor diém 1
ngay. 2 (uan. 4 fuan va 8 tudn duoc danh gia bang phuong phap nhudm Trypan Biue. Su biéu hién cdc
marker bé mat (e bao duoc kiém tra hang phuong phap Flow Cytomelry Thir nghiém cho théy té bao hiy
rdng chudt duoc béo 1ot trong thor gran 4 lwan theo quy trinh dong fanh -20°C/20 phiit va bédo quan & -80°C
Sau ki gidr dong. cée té bao c6 kha nang bam, lang trudng va biéu lién cac marker cua té bao géc frung
mo CD73, CD90. CD105 va khong biéu hién cac marker cua té bao mau CD19. CD34, CD45

Ti khoa. té bao géc tuy rang, bao quan té bao, nubi cay té bao

I. DAT VAN DE tri chirc nang Tuong tu nhu iy xuong, Uy
r&ng chura cac té bao goc trung mé Ngoar ra,
tly r3ng con chua & bao lén nguyén bac
nga, (& bao tao mau Té bao Wy rang I3
nguyén liéu quan trong cho nhirng nghién clu
trong finh vuc tar tao réng Sau thanh cong
cua Gronthos nam 2000 trong viéc phan lap
va nubi cay té bao goc ty rang nguo! (2}, trén
Ihé gid1 da co nhiéu nghién ciru tiép tuc phét
tnén theo huong nay Tar Vit Nam, mt s0
nghién clru d3 cho két qua nudr cay thanh
cong té bao tir manh mé Uy rang nguon [3, 4|

Song song von vigc phan 1ap té bao géc, kj

Té bzo goc la nhirng té bao chua biét hoa
trong mé song, c6 kha nang tré thanh cac té
bao chuyén biét vo1 cac churc nang dac trung
(1] Trong diéu kién in vivo hoac i vitro, moi té
bao goc ¢o thé tu lam mor véi cac tinh nang
néng biet mor Ngay nay. té bao gbc duoc
tach va thu nhan tir rat nhieu nguon (phor giai
doan tien lam 16, thai, co thé trudng thanh. )
Tty rang la viing te bao giip rang séng va duy

Ora chihén hé Hoang Dao Béo Trém. Dai hoc Y Duoc Tp

HO Chi Minh 217 Hong Bang Quén 5. TpHCM .
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