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Bao cao nghiém thu

PAT VAN PE

Bénh hemophilia (con goi 1a bénh wa chay méau) 13 mot bénh di truyén do thiéu
hut hay bat thuong chitc ning cua cac yéu té dong mau nhu cac yéu td VIIL IX hay
XI. Trong d6 sy thiéu hut yéu t& VIII 1a thuong gip nhét trong bénh hemophilia.
Mirc d6 biéu hién bénh trén 1am sang lién quan truc tiép dén ndng do cua yéu to VIII
trong huyét twong. Hemophilia thé nhe khi ndng d6 yéu té VIII trong huyét twong
khoang tir 6-30% so véi ngudi binh thuong, & thé ndy chay mau thuong xay ra sau
chan thuong hodc sau phiu thuat. Thé trung binh khi néng d6 cua yéu t6 VIII trong
huyét twong tir 1-5%. Va thé bénh ning khi néng do cua yéu t6 VIII trong huyét
tuong dudi 1%. O thé ning, chiay méau c6 thé xay ra tu phat hoic sau nhiing sang
chan nhe, nhat 1a & khép va co, trung binh mdi nim chay mau 20-30 lén, nhung
cling c¢6 thé nhiéu hon.

Viéc chan doan chinh xac va diéu tri sém cin bénh ndy c6 mot ¥ nghia quan
trong nham han ché ti da tinh trang chay mau ciing nhu giam thiéu kha ning tre
thanh tan tat. Piéu trj hemophilia bao gdm miy nguyén tic sau: diéu tri chay mau,
diéu tri dy phong va phuc hoi chirc ning, trong d6 viéc str dung céc ché pham thay
thé dong vai trd chu chét. Trong nhitng ndm vira qua, mic du da co nhiéu tién bo
trong diéu tri bénh nhu truyén mau toan phan, huyét twong, huyét twong tuoi dong
lanh, tua lanh yéu t6 VIIL, yéu td ¢o dic co do tinh khiét tir mire do thép dén murc d6
cao. Tuy nhién, cac san pham c6 ngudn gdc tir mau thuong coé gia thanh rat dat, thoi
gian ban hily ngan nén phai tiém tinh mach déu dan. Thém vao d6, ngudn cung cip
cac ché pham nay ciing han hep trong khi nhu ciu diéu tri ngdy mot gia ting. Hon
nita cic san pham c6 ngudn gde tir mau khong phai 13 tuyét d6i an toan. Bénh nhan
sit dung cac phuong phép diéu tri ndy van c6 nguy co tiém 4n méc cac bénh lay
nhiém qua duong truyén mau nhuy HIV, HBV, HCV. Khoang 60-70% bénh nhan

hemophilia ning bi nhiém HIV (Human Immunodeficiency Virus) va khoang 80%
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bénh nhan hemophilia bi nhiém virus viém gan do diéu tri cic ché pham tir mau.

V6i su tién bod cua ky thuat sinh hoc phan tir, cadc nha khoa hoc da phan tich
DNA cia bénh nhan d3 cho phép nhan biét nhiing ton thuong gen giy ra
hemophilia, ciing nhu kiém soat bénh tot hon nhd phat hién ngudi mang gen bénh
va viéc chan doan trudc sinh. Viéc tao thanh cong yéu té VIII tai to hop Gmg dung
trong diéu tri cho bénh nhan hemophilia 1a mot budc dot pha trong viéc nghién ctru
diéu tri cin bénh nay. Uu diém cta sinh phém l1a ham luong yéu td VIII cao, c6 hiéu
qua 1 rét, bao quan dé&, khong c6 cac yéu té nguy co giy cac bénh truyén nhiém.
Thém vao d6, viéc diéu tri bénh hemophilia bang liéu phap gen (gene therapy) da
dugc thur nghi€ém thanh cong trén mo hinh dong vat & chudt VI d3 dem lai nhitng
trién vong day hta hen ddi v6i nguoi bénh hemophilia.

O Viét Nam, ti 18 nguoi mac hemophilia trong cong dong khé cao. Theo théng
ké ctia Vién Huyét hoc va Truyén mau TW c6 khoang 5.000 bénh nhan hemophilia
nhung chi mé1 phat hién va diéu tri dic hiéu khoang 20% cac truong hop. Tuy nhién
phuong phap diéu tri hién nay & nudce ta 13 st dung yéu t6 VIII trong mau toan phan
(truyén truc tiép hodc tach chiét) 1a rat ton kém va hiéu qua khong cao va dic biét co
nguy co cao dbi véi cac bénh 1y truyén qua dudng mau. Chinh vi vy, viéc nghién
ctru san xuat yéu to VIII 1a mot van dé cap thiét trong giai doan hién nay & Viét
Nam, né c6 y nghia khoa hoc va thuc tién rat 16n trong huyét hoc lam sang, vira
mang tinh nhan dao va dem lai hiéu qua kinh té cao, giai quyét truc tiép mot van dé
btrc thiét dang dit ra cho y hoc nudc nha. Do vay chung toi tién hanh nghién ctru
giai doan mot cua dé tai voi muc tidu: “Lwa chon va thiét ké vector mang gen ma

hod yéu t6 dong mdu VIII tdi té hop”.
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CHUONG 1: TONG QUAN TAI LIEU

1.1. BENH HEMOPHILIA

1.1.1. Lich sir phat trién ciia bénh

Hemophilia (bénh méau kho dong) 13 mét trong nhimg bénh di truyén da duogc
biét dén tir thoi cb dai, tuy nhién khong c6 tén goi chinh thirc cho nd. Trong cac vin
thu ¢6 cta ngudi Do Thai tir thé ky thir 2 trude cong nguyén da miéu ta nhitng dira
tré bi chét do chay mau khong cAm sau khi cit bao qui dau (tuc 1& ctia nguoi Do
Thai: tré em trai sinh ra déu cat bao qui dau). Vao thé ky 12 mot bac si nguoi Arap-
Albucasis ciing miéu ta nhitng dua tré bi chét do chay mau tir nhitng vét thuong nho.
Hemophilia dugc cho 1a bénh di truyén hang trim nim qua céc thé hé trong gia dinh.
Su di truyén ctia bénh hemophilia lién két véi gidi tinh dugc phat hién tir nhitng nam
80 cuia thé ky 19. Vao thoi diém nay, cac nha khoa hoc nhan thay chi c6 nam gidi
mic bénh va khong c6 kha ning truyén bénh cho con trai. Con gai bénh nhan mang
gen bénh truyén cho con trai minh. Bénh hemoliphia con duoc biét dén nhu cin
bénh cua Hoang Gia vi nit hoang Anh Victoria 1838-1901 mang gen bénh nay va
truyén né cho nhiéu thé hé khac [1, 17-19].

Danh tir hemophilia 1an dau tién dugc dung dé chi bénh mau kho dong 1a vao
nam 1828 & truong dai hoc Zurich. Sau d6, nim 1820, Nasse viét bai bao dau tién vé
hemophilia. Nam 1893, Wright da ching minh duoc bang chung vé su thiéu hut yéu
t6 dong mau. Tuy nhién, yéu t6 VIII chua dugc biét d¢én cho dén nam 1937, khi
Patek va Taylor tach dugc yéu t6 dong mau, dugce goi 1a yéu t6 chdng chay mau
(antihemophilia factor — AHF). Thir nghiém sinh hoc vé yéu t6 VIII bt dau duoc
nghién ctru vao nam 1950. Méac du vao thoi diém d6, mbi quan h¢ chat ché gitia yéu
td VIII va von Willebrand (vWF) van chua duoc biét va hiéu 5. Pén nam 1953, su

suy giam yéu t6 VIII & nhitng bénh nhan thiéu hut vWF di dugc mo ta. Nghién ciru
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sau nay ctia Nilson va cong su da chi ra mdi twong quan gitra 2 yéu t6 déng mau nay
[17-19].

Nim 1952, bénh Christmas dugc biét dén va dit tén theo ho ctia bénh nhan
dau tién mac bénh nay. Bénh nay khac biét v6i bénh hemophilia vi khi tron huyét
turong ctia bénh nhan hemophilia thuc sy véi huyét twong ctia bénh nhan Christmas,
va thay co kha niang dong binh thuong. Tir d6, ngudi ta phat hién c6 hai bénh
hemophilia A va hemophilia B khéac biét nhau.

Trudc nhiing nam 1960, bénh hemophilia va mot vai bénh vé mau khac dugc
chita tri bang cach truyén bod sung mau 100% hoic plasma tuoi. Tuy nhién yéu t6
lam déng mau VIII va IX c6 trong d6 rat it nén khong lam cam mau ¢ nhing nguoi
bi thé ning va két qua ho van tir vong. Da s cac trudng hop tir vong do bj chay méau
vao trong cac co quan quan trong nhu ndo, than, hodc bi chdy mau ngoai do vét
thuong 16n. Nhitng truong hop may man song sot cling bi qué quit, tan tat do bi
chay mau trong co khdp. Bé gitip bénh nhan hemophilia c6 cudc sdng d& kho hon 1a
mot trong nhitng dong luc manh mé& giup céc bac sy tim ra nguyén nhan cling nhu
ché tao ra thudc. Khoang nim 1960, bac sy Judith Pool tim ra Cryoprecipitate.
Cryoprecipitate 14 mot thanh phan ciia mau chira nhiéu yéu té dong mau VIIIL. Viéc
nay mé duong cho kha niang kiém soat chiay mau & nhitng bénh nhan thé ning hoic
bi vét thuong 16n [18, 19].

Thap nién 1970, hdn hop mau chira nhiéu yéu té dong mau VIII & IX dugc
san xut hang loat. San pham yéu t6 VIII c¢6 dic ¢ dang dong kho gitp cho viée bao
quan va van chuyén duoc dé dang, da cai thién dugc tinh hinh sitc khée bénh nhan
va tao diéu kién thuén loi cho qua trinh phau thuit va chim soc strc khoe cho bénh
nhan tai nha. Pay that sy 1a mot cudc cach mang trong vi¢c cham soc bénh nhan
mau kho dong. Cudc sdng ho gior day khong con gin minh véi bénh vién. Ho c6 thé
di du lich, lam vi¢c, tham gia cude séng cong dé)ng nhu ngudi thuong vi ho ludn

mang theo thude dong mau dé truyén khi can [1,3,4,6,19].
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Tuy nhién vao thoi diém d6 do chua c6 hiéu biét nhiéu vé HIV ciing nhu cac
bénh 1dy qua dudng mau nén nhiéu san pham dong mau di nhiém loai virus chét
nguoi nay va nhiéu bénh nhan hemophilia 1a nan nhan. Nhitng nim 1980, nguy co
nhiém virus gy bénh tir nhimg san pham dong mau ngdy cang ting cao. Dén giira
nhirng nam 1980, hau hét bénh nhan hemophilia ning bi nhiém virus viém gan A, B,
CvaHIV [6, 9, 19].

Thap ky 1990, cac san pham dong mau duoc sir dung cac k¥ thuat bat hoat
virus trong khi san xuat nham loai trir sy truyén nhiém virus gy bénh. Thém vao do,
cac yéu té dong mau thay thé tai to hop, dugc san xuat bang cong nghé gen, st dung
trong diéu tri bénh hemophilia gan nhu d3 ngan chin duoc nguy co 1y nhiém cac

bénh lay truyén qua duong mau va co6 hiéu qua diéu trj cao hon [1,3,9, 17, 20].

1.1.2. Tinh hinh mic bénh

Hemophilia 13 bénh réi loan dong méu di truyén hay gip nhat. Theo théng ké
cta to chirc hemophilia thé gidi, hién nay c6 khoang 250.000 bénh nhan mic bénh
hemophilia va chi c6 khoang 50.000 duoc diéu tri dic hiéu. Tai Viét Nam, theo
nhitng thong khong day du hién tai nudc ta c6 khoang 5000 bénh nhan hemophilia.
Theo s6 liéu diéu tra tir ndm 1994-1996 vé tinh hinh bénh hemophilia & Mién Bic
Viét Nam cho thay ty 1¢ bénh hemophilia 13 25-60/1.000.000 dan [7, 27]. Ty 1é méc
bénh hemophilia gan giéng nhau & cic ving, cac nudc, cac chung toc (Harold
R.Roberts, 1995). Hay gip bénh hemophilia A hon chiém t6i 85%, hemophilia B chi
chiém 14% [7, 27]. Tai Vién Huyét hoc va Truyén mau Trung wong, cung voi su ra
doi cua trung tdm diéu trji hemophilia, s6 bénh nhan dén kham va diéu tri ting 1én
dang ké. Pén nay trung tim da quan 1y khoang 500 bénh nhan hemophilia & cac dia
phuong khac nhau, trong d6 hemophilia A chiém 85%, 13,16% la hemophilia B va

con lai 1a cAc bénh nhan bi cic bénh rdi loan dong méu khac [27].
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1.1.3. Sinh ly bénh hoc [19]

Yéu t6 VIII 1a mot globulin do gan, lach va ca ludi ndi md san xuat. Yéu td
ndy quan trong cho su tao thanh thromboplastin ndi sinh (yéu t6 XI) trong qua trinh
d6ng méu. Vai tro cta hé thong dong mau 13 tao ra khdi fibrin bén viing tai vi tri ton
thuong. Co ché dong méau gém 2 con duong: ndi sinh va ngoai sinh.

Con dudng ndi sinh: co thé duge xay ra bén trong hodc bén ngoai co thé voi
budc dau tién 1a sy hoat hoa yéu té XII. Trong co thé, sy hoat hoa yéu t6 XII xay ra
khi tiép xtic véi collagen, fibrin, mang tiéu cdu trong qua trinh két tu tiéu cau. Yéu
td XII cling co thé dugc hoat hoa trong mot ) trang thai nhu stress, lo léng, SO
hai...0 bén ngoai co thé (trong dng nghiém) yéu t6 XII dugc hoat héa khi mau tiép
xtic voi bé mat la. Yéu td XII hoat hoa s& xuc tac cho su hoat hoa yéu td XI. Vi su
cO6 mat cua ion calci, yéu td XI hoat hoa s& tiép tuc hoat hoa yéu td IX. Yéu t6 IX
hoat hoa tuong tac v6i yéu té VIII hoat héa trén bé mit cia cic hat phospholipid ctia
tiéu cau, v4i sy c6 mit cua ion calci dé tao ra mot phtrc hop enzym c6 kha nang hoat
hoa yéu t6 X. Yéu t6 X hoat hoa, v6i sy c6 mit cta ion calci sé tuong tac véi yéu td
V trén bé mit cac hat phospholipid cta tiéu cau dé tao ra phirc hop prothrombinase
nhu con duong ngoai sinh.

Trong hé théng ngoai sinh: khi mau tiép xtic vdi mo ton thuong, yéu té I1I cua
mo duogc giai phong sé twong tac véi yéu td VII c6 trong huyét twong va ion calci dé
tao thanh tac nhan hoat hoa yéu 6 X. Yéu t6 X hoat héa véi sy ¢ mit cua ion calci
s& tuong tac v4i yéu to V trén cac hat phospholipid cia mo dé tao ra phuc hop
protrombinase.

Prothrombin 12 mot globulin ¢ trong huyét twong, do gan san xuat. Pay la
tién chét khong hoat dong ctia mot enzym ti€u protein rit manh 14 trombin. V&i su
c6 mit caa ion calci, prothrombinase s& chuyén protrombin thanh trombin. Luc dau,
sur chuyén prothrombin xay ra rit chAm dé tao thanh mét luong trombin can cho

mau dong. Sau d6 trombin s& 1am ting tdc dd cua qua trinh tao ra ban than nd bang
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cach hoat hoa yéu t6 V va yéu té VIIL Yéu td VIII hoat héa 1a thanh phéan cua phirc
hop enzym hoat hoa yéu t6 X. Yéu té V hoat hoa 13 thanh phan cta prothrombinase.
Nhu vay ca hai yéu t6 nay gop phan 1am ting qué trinh chuyén prothrombin thanh
trombin. Trombin ciing hoat hoa yéu t6 XIII dé 6n dinh mang ludi fibrin. Fibrinogen
A mot protein hoa tan trong huyét tuong do gan sin xuit. Trombin chuyén
fibrinogen thanh cac sgi1 fibrin don phan. Sau do6 céac fibrin don phan tu trung hop
thanh mang fibrin khong hoa tan. Trombin ciing hoat hoa yéu té XIII. Yéu té XIII
hoat hoéa, vdi sy ¢ mat cua ion calci s€ lam mang ludi fibrin tré nén on dinh hon
nho céac day ndi déng hoa tri gitra cac soi fibrin dé tao thanh cuc mau dong.

Yéu t6 VIII va IX luu thong trong mau & dang bat hoat. Khi dugc hoat hoa,
hai yéu t6 nay phéi hop v6i nhau dé phan cit va hoat hoa yéu té X, mot enzym quan
trong diéu khién su chuyén héa fibrinogen thanh fibrin. Vi vy, thiéu mot trong cac
yéu t0 ndy c6 thé 1am thay d6i dang ké qué trinh dong mau, dan dén su chiay mau

lam sang.

1.1.4. Triéu chirng va mirc d¢ nang cia bénh [2,5, 8,17, 19]
1.1.4.1. Nhitng nguoi c6 kha ning mdc bénh hemophilia

Hemophilia A va hemophilia B kha phd bién. Ty 1& gip khoang 1/10.000
nam gidi. Pay 1a bénh di truyén lan, lién quan dén nhiém sic thé gidi tinh X. Chu
yéu bénh nhan 1a nam gidi, 100 % con gai cia ngudi bénh mang gen, chau trai ngoai
¢ biéu hién bénh. O khoang 1/3 bénh nhan, ngudi ta khong xac dinh dugc tién sir
gia dinh. Nguyén nhan giy bénh & cac bénh nhan niy dugc cho 13 do dot bién gen.
Ty 1€ hemophilia A/ hemophiliaBtor5-7: 1.

Bénh nhan hemophilia C hiém gdp hon va c6 biéu hién 1am sang nhe. Bénh di
truyén lin, lién quan dén nhiém sic thé thuong vi vdy ca nam va nit déu c6 thé mic

bénh.
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1.1.4.2. Triéu chung

Bénh nhan hemophilia c6 thé bi chdy mau bat ki noi ndo trén co thé va chay
mau kéo dai, nhung co khédp 1a hay bi chay nhat, con céac vi tri con lai it xay ra,
nhung thuong rat nguy hiém.
Chay mau khép

Chay mau khép thuong gip nhat & bénh nhan hemophilia. Pay 1a loai chay
mau nguy hiém vi khi tai phat nhiéu lan giy ra viém khop, bién dang khép. Chay
mau khop co thé xuat hién ty nhién hodc sau chin thuong. Néu diéu tri mudn sau 4
gio thi cam gidc dau c6 thé tang 1én, khép s& sung va viéc diéu tri bi kéo dai téi vai
ngay. Tré 16n c6 thé nhan biét duge chay mau khép trudce khi dau va sung xay ra voi
cam giac gai chdm hodc kién bo trong khép. Diéu tri sém s& du phong dugc tinh
trang dau man tinh va bién dang khép.
Chiy mau trong co

Chay mau trong co ciing thuong gip va xuat hién tu nhién hoic sau chan
thuong. Nhitng co hay bi chdy mau 1a: cang chan, dui, canh tay. Chay mau co gy ra
sung dau trong vai ngay. Mot dau hiéu quan trong va kin ddo trong chay mau co 13
cam giac dau, nong, ngira ran hodc té bi. Néu khong duogc diéu tri som co s& bi pha
huy va co thé gay liét.
Chay mau nio

Co thé xuét hién tu nhién hodc sau chin thuong, vi du nhu nga hodc dap dau
vao vat cung. Triéu ching chay mau ndo c6 thé xay ra ngay hodc vai ngdy sau chan
thuong bao gom: dé kich tng, ngi ga, dau dau, 14 1an, non, budn ndn, nhin do6i. Tt
ca nhitng sang chin ¢ dau déu nghiém trong va can duoc diéu tri sém dé tranh chay
mau ndo va cac hau qua ctua chung.
Chay mau trong cd va nguc

Chay mau & mat, cd va nguc ¢6 thé duge coi 1a nghiém trong vi sung né co

thé gay chén ép duong thd. Nhidm tring ciing c6 thé 1am sung ¢ va doi khi kho c6
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thé phan biét hién tuong sung 1a do nhiém tring hay do chay mau. Tat ca cac trudng
hop sung cd déu dugce coi la do chay mau va phai dugc diéu tri.
Chay mau & vi tri khac
Bénh nhan hemophilia rat d& bj chay mau nhung hiém gip xuat huyét dudi da.

Chay mau tir vét cat siu hodc xudc da co thé kéo dai va hoi phuc sau vai ngay ma
khéng can diéu tri. Chay mau miéng, loi va miii ciing hay giap. Co thé xuit huyét
tiéu hod va dai mau.
1.1.4.3. Xét nghiém

+ Thoi gian mau chay kéo dai, thoi gian dong méau kéo dai co thé hon 1 gio; chét

lugng cuc méau dong kém; thoi gian Howel kéo dai...

+ Pinh luong yéu té VIII giam hoic khong co.

+ Xét nghiém DNA phat hién dot bién gen.

+ Yéu t6 von- Willebrand binh thudng.

+ S6 luong tiéu cau binh thuong.

1.1.4.4. Phdn loai thé bénh hemophilia theo muc do hoat tinh yéu 16 VIII
Binh thuong yéu t6 VIII ¢ ngudi binh thuong dao dong tir 50 dén 200 ng/ml.

Trudng hop bi bénh hoat tinh yéu t6 VIII giam dudi 30%. Hemophilia dugc chia
1am ba thé: nang, trung binh va nhe.

+ Thé nang: Hoat tinh yéu t& VIII giam duéi 1 %, nhitng bénh nhan nay thuong

bi chay mau vai lan trong thang.

+ Thé trung binh: Hoat tinh yéu t6 VIII tir 1-5%, nhiing bénh nhan nay chi bi

chay mau sau nhitng chin thuong nhe.

+ Thé nhe: Hoat tinh yéu t6 VIII tir 5-25% so véi mirc binh thudng, nhiing
ngudi nay chi bi chdy mau sau phau thuat hodc nhitg chin thuong ning, sau nhitng

dong tac manh khi choi thé thao
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1.1. 5. Piéu tri thay thé yéu t6 VIII

Diéu tri hemophilia bao gdm: diéu tri chdy mau, diéu tri du phong va phuc hdi
chtrc ning, trong d6 viéc str dung cac ché pham thay thé dong vai trd quan trong
hang dau trong qua trinh diéu tri:

- Huyét tuong tuoi déng lanh (HTTPL) duoc chiét tach tir mau twoi todn phan trong
thoi gian < 6 gid ké tir khi 14y ra khoi co thé ngudi cho, sau d6 bao quan ngay & do
lanh sau - 30°C. Ngoai cac yéu té dong mau, HTTPL con chira nhiéu thanh phan
khac nhu khang thé nhém mau, albumin, globulin... Néng d6 yéu t6 VIII trong
HTTDBL vao khoang 0,6 - 0,8 don vi/ml, vi vay dé truyén cho bénh nhan hemophilia
thi can dua vao thé tich 16n, nguy co 1y nhiém céc bénh truyén qua duong mau cao
[1, 3].

- Taa lanh yéu t6 VIII 13 phan thu dugc sau khi pha dong cham HTTDL va loai bd
phan dich noi bén trén. Nong do yéu to VIII trong tia lanh phy thudc rat nhiéu vao
ting giai doan cua qua trinh san xuit: ngudi cho mau, thao tac 1y mau, qua trinh
lam dong, qua trinh tan dong, qua trinh bao quan... Nong d6 trung binh khoang 4
don vi/ml. Uu diém ctia ché pham nay 1a nong d6 yéu t6 VIII cao, it gdy phan tng,
don gian, d& san xuat, khong doi hoi may moc phtc tap va ré tién hon so véi cac ché
pham khac [3, 6].

- Yéu td VIII ¢6 dic dugc san xut tir huyét tuong sau do co dac va bt hoat virus
nén han ché viéc 1y nhiém cac bénh truyén qua duong mau. San pham dé bao quan
nhung qué trinh san xuat doi hoi c6 trang thiét bi, gia thanh san pham cao [6].

- Yéu to VIII tai t6 hop dugc san xuét tir ki thuat stir dung qui trinh céng nghé gen,
c¢6 hiéu qua diéu tri cao va an toan, hoan toan loai trir dugc nguy co lay truyén cac
bénh truyén qua dudng méu [20, 26]. Tuy nhién gia thanh cia san phdm con khé cao
chua phu hop voi diéu kién kinh té ciia Viét Nam.

- Liéu phap diéu trj gen (gene therapy) hién nay dang duoc cac nha khoa hoc nghién

ctru va da bude dau thanh cong trén mo hinh dong vat thuc nghiém [12, 24, 25, 36].

10



Bao cao nghiém thu

1.1.6. Cac tac dung khong mong mudn khi phii sir dung phwong phap truyén
mau [17, 19, 22]

1.1.6.1. Do bdt dong mién dich

a/ Phan tng tan mau cip:

Xay ra ngay trong qua trinh truyén mau thuong do nguyén nhan bat dong nhom
mau ABO. Phan tng khang nguyén va khang thé c6 trong huyét twong ngudi nhan
cling v4i bo thé gay tan mau.

b/ Phan ing tan mau mudn:

Tan méu xay ra mudn do bat dong khang nguyén hong cdu ctia cac nhom mau
hiém: Rh, Kidd, Kell. Sau mdi 1an nhan mau bénh nhan sé& ting man cam tao ra cic
khang thé typ IgG, su ting nhanh cta cic khang thé nay 1am giam nhanh chong doi
sdng hong cau, tan mau nhe. ..

¢/ Phan ng di img:

Sau khi duoc truyén mau, nhit 1a khi duoc truyén h6ng cAu, tiéu cau, mau toan
phﬁn c6 nhiéu bach cau s& tao ra histamin va cac chat gay hoat hoa khac tur cac té
bao c6 gin IgG, IgE bé mat. Cac tridu chung hay gip nhu man ngira, néi mé day
hay ning hon c6 thé gy sdc phan vé.

d/ Phan ung mién dich dong loai sau truyén mau:

Sau khi truyén méu, bénh nhan c6 thé bi gy mién dich chdng lai mot s6 dong
khang nguyén khac nhau trong méu truyén vao: khang nguyén hong cau, khang
nguyén dic hiéu tiéu cdu, khang nguyén dic hiéu bach cau hat va khang nguyén
HLA (trén bé mat lymphocyte va tiéu cau).
1.1.6.2. Ldy nhiém cdc bénh nhiém tring qua dwong mdu

Theo thong ké cua t chirc hemophilia thé gidi, hién nay c6 khoang 250.000
bénh nhdn méc bénh hemophilia, trong d6 c6 mot ) lugng 16n bénh nhan

hemophilia bi nhiém HIV/AIDS 1a trén 20.000 nguoi. Cung véi HIV, ty 1é cac bénh
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nhiém tring qua dudng truyén mau nhu: HAV, HBV, HCV ciing rat cao khoang
80% bénh nhan Hemophilia ciing bi nhiém cac virus ndy nay do ho duoc truyén méau

va cac ché pham mau dé diéu tri

Bang 1. Tinh hinh nhim céc virus do qua trinh truyén mau é bénh nhan

hemophilia tai Viét Nam.

Cic dang nhiém | Nhom nhan méutrén 3 | Nhom truyén Chua truyén

trung lan, trudc nim 1995 mau nhiéu lan mau
chua c6 sang loc HCV | sau ndm 1995

Anti HIV va anti 0 0 0

HTLV (+)

Antit HCV (+) 50% 0 0

HBsAg 27.3% 0 0

Anti HAV (+) 66% 0 0

HCV+HAV+CMV 42.8% 0 0

HAV+CMV 100% 25% 0

O Viét nam chua gip bénh nhan hemophilia nao c6 Anti HIV type 1 va 2. Ty
1& c6 khang thé chéng virut vién gan C (anti HCV) gidp ¢ bénh nhan hemophilia
dugc truyén méau nhiéu lan trude khi co xét nghiém sang loc HCV 1a kha cao 50%.
Ty 16 HAV (+) gip ¢ bénh nhan hemophilia truyén méau nhiéu nhiéu lan 13 khoang
66%. Bénh nhan cang truyén méau va ché pham mau nhiéu 1an thi ty 1& nhiém tring
phdi hop ciing cao 42,8% c6 nhiém trung phdi hop 3 loai virus: HCV,HAV,CMV;
100% c6 nhiém trung phéi hop voi HAV va CMV (bang 1).

Tom lai, ciing gidng nhu cic nudc khac trén thé gidi, ti 1& ngudi mac
hemophilia trong cong dong kha cao, nhu cau yéu té VIII dung trong diéu tri va du

phong rat 16n, vi vdy viéc nghién ctru san xuat y€u to nay thuc su 1a mot van dé cap
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thiét & Viét Nam. Do do, viée nghién ctru san XUt yéu td VIII tai to hop 1a viéc lam
hét stic can thiét vira c6 ¥ nghia khoa hoc va y nghia thyc tién.
1.2. GEN MA HOA YEU TO VIII

Hemophilia A 13 bénh mau khé dong do su thiéu hut yéu té dong mau s VIII.
Gen ma hoa cho yéu t6 nay nam tai ving q28 (hinh 1), trén canh dai cta nhiém sic
thé gidi tinh X va khi dot bién s& gay ra bénh di truyén lan lién két v6i nhiém sic thé
X. Gen quy dinh tong hop yéu t6 VIII 1a mot trong nhitng gen 16n nhat co thé, c¢6
kich thuéc 186 kb. Gom 25 intron va ving gen ma hoa dai 9 kb véi 26 exon [32,
33].
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Hinh 1. Vi tri clia gen tong hop yéu to VIII

Nhiéu d6t bién trong cu trac gen yéu to VIII da duoc nghién ctu. Sy bién d6i
di truyén bao gém: su bién di ctia cac ma két thuc, sy thiéu hut khung doc, dot bién
x6a nucleotide 1am thay d6i kich thudc gen. Két qua nghién ctiru gan day cho thay,
45% trudong hop hemophilia A ning 1a do dot bién dao doan. Ngoai ra, c6 khoang
10- 15 % nhimng bénh nhan hemophilia lai ton tai khang thé khang yéu t6 VIII sau
khi str dung liéu phap diéu tri bo xung yéu t6 VIIL, nhimg bénh nhan nay goi 14 c6
nhan t6 trc ché yéu td VIII (inhibitor).
1.3. PROTEIN YEU TO VIII
Protein yéu t& VIII gdm 2332 acid amin va c6 trong luong phan tir khoang

300 kD. Gom chudi niang c6 kich thudc 200 kD trong mot phirc hop ion kim loai véi
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chudi nhe c6 kich thudc 80 kD. Cau tric cua phtrc hop nay duogc gitt 6n dinh nho su
tuong tac gitra cac lién két wa nude va ki nude voi yéu to von Willebrand (VWF - 1a
mot khang nguyén lién quan dén yéu t6 VIII) va Ca®", [35]. M6 hinh céu trac 3-D

cia phan tr protein yéu t6 VII nhu hinh  dudi  day,
(http://en.wikipedia.org/wiki/Factor VIII)

Hinh 2: Yéu t6 VIII dworc tao ra tir mét chudi polypeptid cé ciu triic viing,
gdém: 3 ving A (330-380 acid amin) 1a ving quan trong dé gan Ca*", 1 ving B (908
acid amin) va 2 ving C (160 acid amin) 13 ving lién két v&i phospholipid va yéu t6

vWEF. (Toole JJ et al., 1986)

Exons 17 \ P e rlfl-?ﬁl

Amino Al % Al B % A3 Cl ; Carboxy

terminal 3“ i termunal

end (IVH;) hrg37l Arg 740 ﬁag]ﬁﬂ?? end (COOH)
| Heavy Chain | | Light Chain |

Hinh 3. Céu tric phan tir ciia yéu td VIII
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Chudi nang co dau cudi 1a N, gém cac domain A1-A2-B, chudi nhe c6 dau
cubi 1a C, gébm cac domain A3-C1-C2. Ving B duoc mi hoa bdi mot exon 16n va
khéng c6 su tuong dong véi bat ky gen ndo da biét (hinh 3). Khi thiy phin hoan
toan domain B tao thanh asparagines, serine va threonine (Kaufman, R. J et al.,
1988). Ving B khong can cho chitc nang ctia yéu té VIII va sau qua trinh dich ma,
domain B bi cit khoi chudi nang cua yéu t6 VIIL Cung v6i trinh ty acid amin bac 1,
viéc xac dinh duoc gen mé héa yéu t6 VIII cho phép biéu hién yéu té VIII trong té
bao dong vat, qua d6 nghién cru qué trinh sinh téng hop yéu té VIIL. Pong thoi cho
phép tao ra nhitng dot bién dic biét trong yéu té VIII dé nghién ctru nhimng yéu ciu
vé cdu trac anh hudng dén chirc ning, hoat tinh cia yéu t& VIII (Kaufman, R. J et
al., 1988). Mot s6 nghién ctru cho thdy rang, sy x6a bo ving B sé& tao thanh phan tir
yéu t6 VIII c¢6 chirc nang, ma khong anh huong dén hoat tinh hay tinh khang nguyén
ctia protein yéu t& VIII va yéu t6 VIII ciing duoc biéu hién hiéu qua hon so véi yéu
t& VIII thé hoang dai (Toole JJ et al, 1986; Dorner AJ et al, 1987; Meulien P et al,
1988)

Yéu t6 VIII duogc san xuét chu yéu tr t& bao gan, ngoai ra con san xuét tai than,
lach. Ham lugng yéu t6 VIII trong huyét twong thap (20-50 mg/ml). Pau tién, yéu td
VIII dugc tong hop nhu mot chudi don gém 2351 acid amin & ludi ndi bao, sau dé
dugc chuyén vao thé Golgi. Tai diy dd xdy ra mot s phan tmg dé roi hinh thanh
phan tir ctia yéu t6 VIII (hinh 3). N6 dugc luu théng dudi dang tién “cofactor”
khéng hoat dong.yéu t6 VIII dugc hoat héa nhd qua trinh xuc tac phin giai boi
thrombin hodc yéu t6 Xa véi nguyén 1y hoat dong cit yéu to VIII & vi tri Arg 372
(chd ndi A1-A2), vi tri Arg 740 (chd ndi A2-B) va vi tri Arg 1689 (chd nbi B-A3).
Khi ving A2 tuong tac v6i phirc hgp A1/A3-C1-C2 thi yéu t6 VIII thyc su duoc
hoat hoa (Wion et al., 1985).

Hé théng yéu to VIII & ngudi binh thudng, trong huyét twong co ba hoat tinh

khac nhau:
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- Chinh 1y thoi gian dong cua huyét twong do yéu td VIII déng mau quyét dinh
(Factor VIII congulation- FVIIIc).

- Bi tha boi mot khang thé di loai goi 13 khang nguyén lién quan dén yéu tb
VIII( Factor VIII Related Antigen : FVIII-R.Ag).

- Piéu chinh dugc tinh trang chdy mau trong bénh Willebrand (Factor VIII
Related Willebrand: FVIII-RW).
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CHUONG 2: NGUYEN LIEU VA PHUONG PHAP

2.1. NGUYEN LIEU, HOA CHAT VA THIET BI

2.1.1. Nguyén li¢u

Mo gan ctia ngudi do bénh vién K cung cép, dugc bao quan ¢ -70°C.

Chung Escherichia coli DH50 dé tach dong va E.coli SG13009 [pREP4] dé
biéu hién.
2.1.2. Thiét bi

- May Gene Amp PCR System 9700 (USA)

- T lanh sau: -30°C; -80°C (SANYO)

- Méy dién di: Mupid (Nhat Ban)

- Méy dién di protein....

- May soi gel va chup anh ty dong: Chemidoc EQ-Bio-Rad (USA)
- May ly tam lanh Beckman (USA) va ly tim dé ban Eppendorf (Pirc)
- Lo vi song (Samsung)

- Tt nudi cdy c6 ché do lic.

- May pha té bao bang siéu am...

- Can phan tich

- May khudy tir

- May voltex

- May do pH

- N6i hap khir trung uét

- Pipetman cac loai

2.1.3. Ho4 chit

Céc hoa chat dung trong nghién ctru nay déu ¢ dang tinh khiét rit cao va duoc mua
tir cac hing hoa chat co uy tin trén thé gidi.

- Héa chat dung dé tach chiét RNA tong s6 (Wako)
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+ Isogen
+ Isopropanol
+ Ethanol 75%
+ DEPC-water
- Héa chat dung dé tong hop cDNA (Invitrogen)
+ Random primer
+ dNTP 10mM
+ PCR buffer 5X
+ DTT 0,1M (proteinase inhibitor)
+ HPRI (RNAase inhibitor)
+ MMLV-RT (enzym tong hop chudi nguoc)
- Héa chit dung cho PCR (Invitrogen)
+ 10 X buffer
+ dANTP mix
+ Taq polymerase
+ Céc cap mdi (xudi va nguoc)
-Ho4 chat dung dé ndi cac doan gen (Invitrogen)
+ Bufer T4
+ T4 ligate
- Ho4 chit dung dé nhan dong gen (Invitrogen)
+ Vector tao dong: pQE 30 UA.
+ Enzym cat gidi han .
+ Moi truong nudi cay khuan lac
+ Khang sinh Kanamycin 30mg/ml, Ampicillin 100 pg/ml.
+ Dia petri
- Ho4 chit dung dé kich thich vector biéu hién protein(Invitrogen)
+ ITPG
2.2. PHUONG PHAP

Thiét ké quy trinh nghién ciru
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Nghién mé gan

Kiém tra protein FVIII

1 bﬁng Western blot
Tach chiét mRNA |
1 Biéu hién protein FVIII
Tong hop cDNA 4
1 PCR
Khuyéch dai doan Kiém tra vector bhién chira Enzym cit
A1A2, A3C2 bing doan A1C2, A3C2
PCR
1 1 Sequencing
Tach dong doan Pua vao vector biéu hién
A1A2, A3C2 ’ pQ 30UA

2.2.1. Tach chiét RNA tong s6 tir md gan nguoi

- Mo gan duoc nghién trong 1ml isogen bang cbi nghién dong thé, sau do
chuyén sang 6ng eppendorf 1,5 ml.

- Thém 0,2 ml chloroform vao dung dich nghién mé ¢ trén, dung tay lic nhe
6ng dé tron déu cac dung dich, giit ¢ nhiét d6 phong 2 - 3 phut.

- Ly tam véi téc dd 15.000 vong/ phut trong 15 phut ¢ 4°C. Luc nay dich ly tam
s€ dugc phan tach lam 3 16p: 16p trén cung 1a 16p dich chira RNA, 16p gitra 1a DNA
va 16p duédi cung 1a hon hop protein va chloroform.

- Hut 16p dich trén cung c6 chira RNA. Pé tranh dich RNA bi 13n DNA, tuyét
d6i khong hut vao 16p & giira.
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- Thém 0,5 ml dich isopropanol va giit & nhi¢t d§ phong 10 - 15 phut.

- Ly tam voi toc d6 15000 vong/ phut trong 5 phut ¢ 4°C. Loai bé dich noi, thu
léy can mau tréng duc. Pay chinh la can RNA thu duoc.

- Thém 1ml ethanol 70% vao dng eppendorf c¢6 chira cin, dung tay dao ngugc
dng eppendorf vai 1an dé rira can.

- Ly tAm voi toc d6 15000 vong/ phut trong 5 phit & 4°C. Loai bo dich ndi, thu
ldy can RNA.

- Gitr khoang 1 phuat dé kho cin RNA. Luu ¥ 1a khong dé cin kho qué dé tranh
lam giam chét lugng RNA va cén s kho dugc hoa tan.

- Hoa tan can trong nuéc DEPC, day 1a mét loai nuédce c6 chira Rnasin, mot chét

trc ché Rnase.
- Bao quan dich RNA ¢ -70°C.
2.2.2. Xac dinh nong d¢, do sach RNA, cDNA bang phwong phip quang pho ké
Nguyén tic ctia phuong phap dua vao su hip thu manh anh sang tir ngoai &
budc song 260 nm cua cac base purin va pyrimidin. Gia tr1 mat do quang & budc
song 260 nm (OD 569 nm - Optical Density 260 nm) Cla céac mau do cho phép xac dinh
ndng d6 acid nucleic trong mau dva vao twong quan sau:
Mot don vi OD 560 o twong trng voi néng do la:
- 50 pl/ml cho mét dung dich DNA so1 doi.
- 40 pg/ml cho mot dung dich RNA hay DNA soi don.
Tuy nhién, cach tinh ndy chi ding véi cac dung dich nucleic acid sach. Dé
kiém tra do sach cua dung dich, nguoi ta do thém gia tri OD ¢ 280 nm (OD 380 nm).
Céc protein ¢c6 muc hap thu cao nhat & budc séng 280 nm, nhung ciing hap thy anh

sang & budc song 260 nm nhu cac acid nucleic. Do do6, lam sai 1éch gia tri that ctia
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néng do acid nucleic. Mot dung dich nucleic acid dat ti€u chuan vé do sach (khong
tap nhiém protein) khi ty $6 OD 260 1n/OD 150 1 NAM trong khoang 1,8 - 2.

Cac mau RNA va ¢cDNA trong nghién ctru duoc pha lodng ¢ nong d6 100 lan
va tién hanh do OD & budc song 260 va 280 nm.
2.2.3. Phwong phap dién di acid nucleic

Nguyén 1y cia phuong phap dién di: dua vao cac dic tinh cdu tric cia céac
acid nucleic 1a cac dai phan tir tich dién am déng déu trén khép bé mat nén khi chju
tac dong cuia mot dién trudng, ching s& di chuyén vé cuc duong cia dién truong.

Viéc chon loai gel cling nhu nong do cic chét tao thanh gel tuy thudc kich
thudc trung binh cta cac doan acid nucleic can phan tach. Gel agarose 1a loai gel
thong dung nhét, thudng dung dé phéan tach nhitng doan c6 kich thudc trong khoang
0,5 - 20 kb. Gel dugc d6 trén mot gia thé nam ngang va dién di duoc thuc hién theo
phuong nam ngang. Céac acid nucleic trong gel agarose s& hién hinh (dudi dang
nhimg vach mau d6 cam) dudi tia tir ngoai (UV) nhd mot hoa chat c6 tén 1a
ethidium bromide. Chat nay c6 kha ning gan xen vio giita cac base cua nucleic acid
va s€ phat huynh quang dudi tac dung cua tia tir ngoai.

Pé kiém tra chat lugng RNA tach chiét, két qua khuéch dai va tach dong 2

doan gen A142 va A3C2, chiing toi tién hanh dién di trén gel agarose nhu sau:

- Dbién di RNA trén gel agarose 1%: 1 ul RNA (3 - 4 pg) dugce tron voi 4 pl

dém tra mau.

- bién di san phém PCR dac hi¢u cua doan gen A142 va A3C2 trén agarose

1%: 10 ul san phém PCR duoc tron véi 2 pl dém tra mau.

- Dién di san pham cat plasmid véi cac enzym gidi han trén gel agarose 1%: 10

ul hodc 30 pl san pham cat dugc tron véi 2 pl hodc 6 pl dém tra miu.
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- Tién hanh dién di trong dém TAE 1X (40 mM Tris-HCI, 20 mM acid acetic, 2
mM EDTA, pH 8.3), ¢ hiéu dién thé 110V, trong khoang thdi gian tir 15 phat dén 40
phut.

- Chup anh d¢ ghi lai két qua dién di bang hé thong may Genedoc, BioRad.
2.2.4. Tong hop cDNA sir dung phwong phap MMLV-RT

Nhiing mau RNA dat dugc néng dd t6i wu va c6 do tinh sach dao dong tur 1,8

- 2 s& duoc str dung dé tong hop cDNA.
Budc 1: Giai doan bién tinh (denaturation).
- Surdung 2 - 3 pg RNA tong sb, thém nuéc khir DEPC cho du 6 pl/1 dng.
- Dé ¢ nhiét 46 65°C trong vong 5 phit.
- Pit trén da 1 phat dé 1am lanh 6ng PCR.
Budc 2: Giai doan gan mdi (annealing).
- Thém 2 ul random primer (5 pmol/ul) va Sul dNTPs (2.5 mM).
- Dé ¢ nhiét 46 25°C trong vong 10 phut.
Budc 3: Giai doan téng hop cDNA (extention).

- Thém vao 7pl/ 6ng hdn hop sau: 4 pul 5 x first strand PCR buffer; 1 ul DTT
(trc ché protein); 1 ul HPRI (trc ché Rnase); 1 ul MMLV-RT (enzym tong hop).

- Pé ¢ nhiét d6 37°C trong 55 phuat va 70°C trong 15 phut, 15°C ~.
- ¢DNA duogc gitr ¢ nhiét do -20°C cho dén khi str dung cho PCR.
2.2.5. Khuéch dai 2 doan gen A1A2 va A3C2 mi ho4 yéu té VIII

Chung t6i thiét ké 2 cap moi dic hiéu dé khuéch dai 2 doan gen 4142 c6 kich
thude 3 kb va 43C2 c6 kich thude 2,1 kb. Nhitng doan mdi nay duoc thiét ké chua
trinh ty nhan biét cta cac enzym giéi han Pmil (CAC GTG), EcoRV (GAT ATC),
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Smal (CCC GGG), Sall (GAC GTC) sé& duoc st dung dé thiét ké vector biéu hién
yéu to VIII.

Hai cap moi co trinh tw nhu sau:

Tén moi Trinh ty moi

AlA2 -F 5 - TGT AGC CAC GTG ATG CAAATAG-3’
AlA2 -R 5’ - GAA TAA GGC GAT ATC TTT AGT CAA -3
A3C2-F 5’ - GCA AAG CCC GGG AGG ACT GAA -3
A3C2-R 5’ - CAG TGG GTC GAC GTC AGT AGA GGT - 3’

Thanh phan phan tng PCR va chu trinh nhiét cia phan tng PCR dé khuéch dai 2
doan gen 4142 va A3C2 da duoc tdi wu hoa nhu sau:

Thanh phén phan tmg PCR:

Thanh phin Thé tich (ul)
Nudc cat 2x 3,9

10x buffer 1,0
dNTP (2,5 mM) 1,0

Moi xudi - F (10 pM) 0,5

Mdi ngugc - R (10 pM) 0,5

Taq polymerase (5 u/pl) 0,1
cDNA 3,0
Tong 10,0
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Chu trinh nhiét ciia phan irng PCR:

Chu trinh Bién tinh Bit cap Tong hop
1 95°C - 10 phut
2-34 95°C - 50 giay 55°C - 50 giay 72°C - 2 phat
35 72°C - 10 phat

Bao quan ¢ 10°C

2.2.6. Tach dong 2 doan gen A1A2 va A3C2 mi hoa yéu t6 VIII

2.2.6.1. Tach dong gen
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So @6 tach dong 2 doan gen A1C2 va A2C3

Pé tach dong gen 4142 va A3C2 trude hét, san pham PCR c6 du nucleotid A
& dau 3° (do sir dung enzym Tag ADN polymerase dé khuéch dai) duoc dua vao
vector tach dong di & dang thang c6 san nucleotide U ¢ dau 3’ nho sy x(c tic cla
ADN ligase. Khi d6, mot lién két hydro dugc hinh thanh giita A ctia san pham PCR
va U cua vector, mot lién két phosphodieste dugc hinh thanh giita gbc phosphat dau
5> va gbc hydroxyl dau 3’ cua hai nucleotide sat canh nhau. Sau dé, vector mang

doan gen can tach dong duogc bién nap vao té bao E. coli dé chon loc va tao dong.

Tao vector tai td hop:

San pham PCR cua doan gen 4142 va A3C2 dugc tron 13n véi DNA pDrive
cloning vector, dudi tac dung ctia enzym T4-ADN ligase, ¢ diéu kién 16°C, trong 16

gid dé tao vector tai to hop.
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Thanh phan phan ing gan doan gen 47142 va A3C2 vao vector pDrive:

Thanh phan Thé tich (ul)
Nudrc ct 2x 2,0
Ligation Master Mix 2x 5,0
DNA pDrive cloning vector (50 ng/ul) 1,0
San pham PCR 2,0
Tong 10,0

Bién nap vector tai to hop vao té bao E. coli kha bién b%mg sé¢ nhiét:

- Té bao kha bién 1ay ra tir ta -70°C duoc dit ngay trén d4 khoang 10 phut dé
lam tan dan.

- Sau d6, 2 pl san pham lai dugc cho vao 10 pl té bao kha bién, dao nhe dé tron
déu. Bé hdn hop mau trong da 10 phut.

- Dé bién nap DNA vao té bao, mau duoc lam nong & 42°C trong 45 gidy. Mau
duogc 14y ra va dit vao da lanh trong 2 phit.

- BO6 sung 200 pl méi trudong SOC va lic mau 200 vong/ phit, & 37°C, trong 1
gio.

- Hat 200 pl mau trai trén mot dia moi truong LB ¢6 bo sung ampicilin, X-gal,
IPTG, 0 dia 6 37°C qua dém.
2.2.6.2. Tach chiét DNA plasmid sir dung KIT QIAgenTMminiprep

- Chon khuan lac tring dé cy chuyén sang 3 ml méi truong LB 1ong co bod
sung 100 pg/ ml ampicilin nudi qua dém ¢ 37°C, lic 200 vong/ phut.

- Hut 2 ml dich nudi cdy vao dng 2 ml. Thu cin té bao bang ly tim 5000 vong/

pht, 10 phat, 4°C.
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- Hoa tan té bao bang 250 pl dung dich P1 bang cach khudy manh trén may
voltex.

- BO6 sung thém 250 pl dung dich P2 vao miu va dao nhe éng dé tron déu mau.
Dung dich trd nén trong sudt va quanh.

- Tiép tuc cho vao 350 pl dung dich N3, dao nhe. Tua protein xuat hién va co
mau trang duc.

- Ly tam 12000 vong/ phut trong 15 phut & 4°C. Hat dich trong chuyén sang cot
QIAprep.

- Ly tam 12000 vong/ phut, 1 phat, 4°C nham loai b cac thanh phan 1a céac
enzyme nuclease hay cac cacbonhydrat cao phan tu.

- Rira cot QIAprep bang 500 pl dém PB, ly tam 12000 vong/ phut, 1 phut, 4°C
va loai bo phan dich chay xubng dng thu nhan.

- Tiép tuc rira cac cot QIAprep bang 750 ul dém PE, ly tam 12000 vong/ phut,
1 phat, 4°C va loai bo phan dich chay xudng 6ng thu nhan.

- Céc 6ng nay dugc ly tim thém trong 1 phut, 13000 vong/ phut, 4°C dé loai bo
hoan toan dém rira ra khoi cot QIAprep.

- Pit cot QIAprep sang dng thu mau 1,5 ml, lay 50 pl dém EB va dua vao tam
cot, dé yén 1 phat. Sau do, ly tim 13000 vong/ phut, 1 phut, 4°C, dé théi DNA
plasmid ra khoi cot. Loai bo cot va cat giit mau & -20°C.
2.2.6.3. Kiém tra hiéu qua tach dong bang phdn irng PCR

Pé kiém tra su c6 mit cua cac doan gen can tach dong trong cac plasmid tai t6
hop chung t6i tién hanh phan Gtng PCR véi timg cip moéi 4142 va A3C2. Thanh
phan va chu trinh nhiét 46 phan tng PCR nhu sau:
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Thanh phén phan tng PCR:

Thanh phan Thé tich (ul)
Nudc cat 2x 6.9
10x buffer 1.0
dNTP (2,5 mM) 1.0
Mbi xudi - F (10 pM) 0.5
Mdi ngugc - R (10 pM) 0.5
Taq polymerase (5 u/pl) 0.1

Khuén lac E.coli tring

Tong 10.0

Chu trinh nhiét ciia phan ing PCR:

Chu trinh Bién tinh Bit cap Téng hop
1 95°C - 10 phat
2-34 95°C - 50 giay 55°C - 50 giay 72°C - 2 phut
35 72°C - 10 phut

Bao quan ¢ 10°C

San pham PCR ciing duoc dién di kiém tra trén gel agarose cung v6i mau
PCR d6i ching dwong va thang marker chuan. Tiur d6, chung t6i xac dinh duoc
nhiing plasmid mang doan gen can tich dong. Nhiing plasmid nay s& duoc kiém tra
tiép bang phuong phap cét véi enzym gi6i han.

2.2.6.4. Kiém tra hiéu qua tich dong bdng enzyme cdt giGi han
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Nhitng plasmid tai t6 hop da duoc kiém tra bang phan tng PCR cho két qua
duong tinh tiép tuc duogc kiém tra bang enzym gi6i han. Cac khuan lac mang
plasmid tai t6 hop ndy duoc nudi cay trong méi truong LB 16ng, c¢d bo sung
Ampicilin. Sau d6, DNA cua nhiing plasmid tai t6 hop duoc tach chiét theo quy
trinh mo ta & muc 2.2.5.2 va dugc xur Iy véi cac enzym gioi han.

Thanh phan phan tng cét plasmid mang doan 4742 v&i enzym Sphl va Sall nhu sau:

Thanh phan Thé tich (ul)
Nudc cit 2x 5,0
bém Tango 10x 1,0
Enzym Sphl (10 U/ul) 1,0
Enzym Sall (10 U/ul) 1,0
DNA plasmid - A1A2 2,0
Tong 10,0
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Thanh phan phan tng cit plasmid mang doan A3C2 v6i enzym BamH]I va Sall nhu

sau:
Thanh phan Thé tich (ul)
Nuée cat 2x 5,0
Dbém Tango 10x 1,0
Enzym BamHI (10 U/ul) 1,0
Enzym Sall (10 U/ul) 1,0
DNA plasmid - A3C2 2,0
Tong 10,0

Hon hop phan tung dugce 1 & 37°C trong 5 gid, sau d6 duoc dién di kiém tra trén gel

agarose 1%.
2.2.7. Thiét ké vector biéu hién yéu té VIII

2.2.7.1. Dua doan gen A1A2 va A3C2 vao vector biéu hién
Chung t6i str dung vector biéu hién pQE-30UA c6 kich thudc 3,5 kb va dic
diém nhu sau (hinh 2.2).
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BamH|
Pmll
EcoRY

GuHis

Hinh 2.2. Ban dd vector biéu hién pQE-30UA

a) Tao vector tai to hop

Vector biéu hién pQE-30UA & dang thang, mang nucleotid U & dau 3” sin
sang lién két v6i nucleotid A & dau 3’ cua san pham PCR khuéch dai doan gen 4742
va A3C2 duéi tac dung ciia enzym T4-DNA ligase, ¢ diéu kién 16°C trong 16 gio
(qua dém).
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So d thiét ké vector biéu hi¢n mang gen A1A2

Thanh phan phan tGng gan doan gen 4142 va A3C2 vao vector pQE-30UA
nhu sau:

Thanh phan Thé tich (ul)
Nudc cit 2x 2,0
Ligation Master Mix 2x 5,0
DNA pQE-30UA vector (50 ng/ul) 1,0
San phdm PCR 2,0
Tong 10,0
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Sau d6, cac vector tai to hop mang doan gen 4142 va A3C2 duogc bién nap
vao té bao E.coli kha bién bang phuong phép sbéc nhiét theo quy trinh nhu muc
2.2.6.1.

b) Kiém tra sy c6 mit cua doan gen A7/42 va A3C2 trong vector biéu hién pQE-
30UA bang phuong phap PCR
Tién hanh theo quy trinh muc 2.2.6.3.

C) Kiém tra sy c6 mit cia doan gen AIA2 va A3C2 trong vector biéu hién pQE-
30UA bang phuong phép cét enzym gi6i han

Nhing khuan lac mang plasmid tai t6 hop cho két qua PCR dwong tinh duoc
nudi cay trong moi truong LB 16ng, tach chiét DNA theo quy trinh myc 2.2.6.2. Sau
d6, DNA plasmid dugc cét voi cac enzym giéi han v6i thanh phan phan Gng nhu
sau:

- Thanh phan phan tng cat plasmid mang doan 4142 véi enzym Pmll va EcoRV:

Thanh phan Thé tich (ul)
Nudrc cét 2x 5,0
Pém Tango 10x 1,0
Enzym PmlI (10 U/ul) 1,0
Enzym EcoRV (10 U/pul) 1,0
DNA plasmid-A1A2 2,0
Tong 10,0

- Thanh phan phan mg cat plasmid mang doan A3C2 véi enzyme Smal va
Sall:
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Thanh phan Thé tich (ul)
Nuée cat 2x 5,0
Dém Tango 10x 1,0
Enzym Smal (10 U/ul) 1,0
Enzym Sall (10 U/ul) 1,0
DNA plasmid-A3C2 2,0
Tong 10,0

Hon hop phan tng dugce t ¢ 37°C trong 5 gio. Sau d6 duoc dién di kiém tra

trén gel agarose 1% cung véi thang marker chuén.

2.2.7.2. Dua doan gen A1A2 vao vector biéu hién da mang doan gen A3C2

a) Xu ly vector biéu hién mang doan gen 4742 (pQE-30UA-41A2) bang enzym
Pmil, EcoRV va doan gen A3C2 (pQE-30UA-43C2) bang enzym Pmil va Smal.
Thanh phﬁn va diéu kién phan ng cit enzym duoc thyc hi¢n nhu sau: Poan gen
AIA2 véi 2 dau dinh dugce tao thanh boi enzym Pmil (du cat sole) va EcoRV (dau
cat bﬁng); vector biéu hién PQE-30UA mang doan 43C2 véi 2 dau dinh dugc tao
thanh bai enzym Pmil va Smal (dau cat bang). Thanh phan phan ung cit plasmid
pQE-30UA-4142 v&i enzym Pmll va EcoRV:

Thanh phan Thé tich (ul)
Nudre cat 2x 11,0
Dém Tango 10x 3,0
Enzyme Pm/I (10 U/ul) 3,0
Enzyme EcoRV (10 U/pul) 3,0
pQE-30UA-4142 10,0
Tong 30,0
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- Thanh phan phan tng cét plasmid pQE-30UA-43C2 v6i enzym Pmll va Smal:

Thanh phan Thé tich (ul)
Nuéc cat 2x 11,0
bém Tango 10x 3,0
Enzym Pmll (10 U/ul) 3,0
Enzym Smal (10 U/ul) 3,0
pQE-30UA-43C2 10,0
Tong 30,0

- Hon hop phan ung duge u & 37°C qua dém.
b) Pién di san pham cit trén gel agarose 1% cung véi thang marker chuan
c) Tinh sach DNA tur gel agarose st dung Kit QIAquick Gel Extraction

- Sau khi xac dinh doan DNA can tach trén ban gel dién di, cit manh gel chura
doan nay cho vao 6ng 1,5 ml va can xéac dinh trong lugng.

- Cho vao ong dém QG theo ty 18 3:1 (thé tich dém trén trong luong gel chua
mau) va u & 50°C trong 10 phit cho manh gel bi hoa tan hoan toan.

- Thém 1 thé tich isopropanol vao néu doan DNA c6 d6 dai trén 4 kb.

- Pé thu DNA, toan bo hdn hop trén dugce cho vao cot QIA, cot nay da duoc dat
trong 6ng thu nhan va ly tam 12000 vong/ phut, 1 phit, 4°C. Loai bo phan dich chay
xubng ong thu nhan

- Tiép tuc thém 0,5 mL dém QG vao c¢dt QIA va ly tam 12000 vong/ phut, 1
phut, 4°C dé loai bé hoan toan cac cin cia gel dién di.

- Rua co6t QIA bang 0,75 mL dém PE, ly tam 12000 vong/ phit, 1 phut, 4°C.
Loai bo phan dich va tiép tuc ly tam 12000 vong/ phut, 1 phut, 4°C.

- Cac cot QIA duoc dat vao cac 6ng thu mau 1,5 ml. Bé thu mau DNA, 25 ul

nudc cit vo tring duge cho vao phan tdm cot va dé yén 1 phat. Sau dé, ly tim
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12000 vong/ phut, 1 phut, 4°C, dé thoi DNA ra khoi cot. Loai bo cot va cat giit mau
¢ -20°C.
- San pham thoi gel sau khi tinh sach dugc dién di kiém tra lai trén gel agarose

0,8% trudc khi tién hanh phan ung lai.
d) Pua doan gen PmII-A1A2-EcoRV vao vector biéu hién pQE-30UA-43C2 d3 mé
vong bang enzym Pmlil va Smal

Poan gen PmlI-A1A2-EcoRV duoc ndi vao vector biéu hién pQE-30UA-
A3C2 33 mo vong bang enzym Pmlil va Smal nhd T4-DNA ligase ¢ diéu kién 16°C
qua dém.

Thanh phan phan Gng gan doan gen PmlI-A1A2-EcoRV vao vector biéu hién
pQE-30UA-43C2 nhu sau:

Thanh phan Thé tich (ul)
Nudc cat 2x 4,0
Ligation Master Mix 2x 10,0
pQE-30UA-43C2 2,0
Pmlil-A1A2-EcoRV 4,0
Tong 20,0

Hdn hop phan tng lai duoc bién nap vao té bao biéu hién E.coli bang phuong
phap sbc nhiét.
d) Kiém tra sy c6 mit cia doan gen 414243C2 trong vector biéu hién pQE-30UA
bang phuwong phap PCR
- Chon mot s6 khuan lac moc riéng biét, nudi ciy trong 3 ml mdi truong LB
16ng ¢6 ampicillin (100 pg/ ml) va kanamycin (25 pg/ ml), & diéu kién 37°C, qua

dém.
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- Ly tam thu té bao va tach chiét DNA plasmid theo quy trinh muc 2.2.6.2
- Phan timg PCR duoc thuc hién véi cap mdi A1A2-F va A3C2-R. Poan gen
A1A4243C2 dugc nhan c6 kich thudc khoang 5100 bp.

Thanh phan phan ing PCR

Thanh phin Thé tich (ul)
Nudc cat 2x 4,8
10xbuffer 1,0
dNTP (2,5 mM) 1,0
Mobi A1A2 - F (10 pM) 1,0
Mobi A3C2 - R (10 pM) 1,0
Tag polymerase (5 u/ul) 0,2
DNA plasmid A1C2 (1:10) 1,0
Tong 10,0

Chu trinh nhiét cia phian ing PCR

Chu trinh Bién tinh Bit cap Tong hop
1 95°C - 10 phut
2-34 95°C - 50 gidy 58°C - 50 giay 68°C - 3 phut
35 68°C - 10 phut

Bao quan ¢ 10°C

e) Kiém tra sy c6 mit ciia doan gen A14243C2 trong vector biéu hién pQE-30UA

bang phuong phap cit enzym giéi han.
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- Thanh phan phan tmg cat plasmid pQE-30UA-414243C2 v&i enzym Pmil va Sall:

Thanh phan Thé tich (ul)
Nude cat 2x 5,5
bém Tango 10x 1,5
Enzym Pmlil (10 U/ul) 2,0
Enzym Sal/l (10 U/ul) 2,0
DNA plasmid pQE-30UA- A14243C2 4,0
Téng 15,0

2.2.8. Bi¢u hién protein yéu t6 VIII
Biéu hién protein yéu t6 VIII

- Khuén lac mang doan 414243C2 d3 dugc kiém tra bang 2 phuwong phap PCR
va enzym cét giéi han dugc cdy chuyén sang 3 ml méi truong LB 16ng c6 ampicillin
(100 pg/ ml) va kanamycin (25 pg/ ml), nuéi lic 200 vong / phit, & diéu kién 37°C,
qua dém.

- Chuyén 500 pl té bao sang 50 ml méi truong LB 1ong c6 ampicillin (100 pg/
ml) va kanamycin (25 pg/ ml), nudi lac 200 vong / phut, & diéu kién 37°C, cho dén
khi ODgo9 khoang 0,5 - 0,6 (khoang 5 gi0).

- Thu 2 ml té bao cho vao dng eppendorf (giai doan TO).

- Thém vao binh nudi cdy 50 ul IPTG 1M.

- Thu 2 ml té bao céac giai doan T1, T2, T3 cach nhau 1 gio.

- Ly tam 12000 vong/ phit/ 4°C, trong 1 phut, thu can té bao.

- Hoa tan té bao trong 400 ul dém B (100 mM NaH,PO,; 10 mM Tris-Cl; 8 M
Urea; pH 8,0). Pha té bao bang voltex.

- Ly tam 12000 vong/ phut/ 4°C, trong 30 phut, thu dich protein té bao.
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- Can bang cot Ni-NTA bang 600 pl dém B. Ly tdm 2000 vong/ phut/ 4°C,
trong 2 phut.

- Chuyén hét mau protein sang cdt Ni-NTA da can bang. Ly tdm 2000 vong/
phuat/ 4°C, trong 2 phut.

- Rura cot Ni-NTA 2 1an vé6i 600 ul dém C (100 mM NaH,PO,; 10 mM Tris-Cl;
8 M Urea; pH 6,3). Ly tam 2000 vong/ phut/ 4°C, trong 2 phut.

- Théi protein 2 1an v&i 200 pl dém E (100 mM NaH,PO,; 10 mM Tris-Cl; 8 M
Urea; pH4,5). Ly tim 2000 vong/ phuat/ 4°C, trong 2 phut.
2.2.8.1. Pdnh gid mirc do biéu hién yéu to VIII bang Western blot
a) Chuan bj mau protein va dién di trén gel polyacrylamid

- Tron 2.5 ul 5x dém bién tinh mau va 10 pl mau protein. Bién tinh mau & 95°C
trong 5 phut.

- Tién hanh dién di bién tinh cac mAu protein trén gel polyacrylamid 12% (SDS-
PAGE), cing v6i marker chuan, ¢ diéu kién 120V, trong 2 gio.

- Nhudm ban gel polyacrylamid trong coomassie blue trong 1 gio.

- Tay ban gel trong dung dich tay gel (450 ml methanol, 100 ml acid acetic,
nude cat da 1 L) cho dén khi nhin thay rd cac bang protein.
b) Qua trinh chuyén mang va western blot dugc thuc hién nhu sau:

- Mau protein duoc dién di bién tinh trén gel polyacrylamid 12% (SDS-PAGE)

dong thoi, vi tri mau 1a nhu nhau.

- Ban gel sau dién di duoc hoat hoa trong dém chuyén mang 15 phut (glycine
2,9 g, tris 5,8 g, SDS 0,37 g, methanol 200 ml, nudc cat vira du 1 L) dé chuyén

mang.

- Mang PVDF duoc cit bang dién tich gel va hoat hoa trong methanol 30 gidy.
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- Sau khi ngam gel trong dém chuyén du thoi gian, sip xép gel, mang va gidy
dém Whatman 3 MM vao hé thdng chuyén mang theo dting vi tri 2 cuc cia ngudn
dién, nhiing hé thong trong bé dém ctia may.

- Qua trinh chuyén mang dugc tién hanh trong diéu kién lanh, 6 mA trén mét

cm’ mang, thoi gian chuyén mang 1 120 phut.

- Két thuc giai doan chuyén protein tir gel sang mang, mang PVDF duoc lay ra
va nhudém véi do Ponceau S 10 phut, muc dich 1a kiém tra chat lugng chuyén protein
sang mang.

- Rira mang trong dém TBS-T 10 phut, 3 lan (Tris 50 mM, NaCl 150 mM,
Tween 20 0,1% v/v).

- Tiép d6 thay dém ngdm mang bang dém blocking TBS-T-BSA (TBS-T co
BSA 5%) trong 30 phut.

- Nho khang thé bac mot khang protein yéu té VIII vao dém phu cho téi nong
d6 cudi cung khoang 3 pg/ml (trong Gng voi d6 pha lodng 1a 1:1000), thoi gian gin
khang thé cho qua dém & 4°C. Rira mang trong dém TBS-T 3 1an, mdi lan 10 phit.

- Pha lodng khang thé bac 2 (khang IgG tho gan alkali photphatase) trong dém
blocking, TBS-T-BSA, 1:10.000 1an (néng do cudi cung khoang 0,5 - 5 pg/ml) va
cho ngdm mang trong thot gian 120 phut & nhiét 6 phong. Lap lai bude rira mang
bang TBS-T 3 lan, mdi 1an 10 phut.

- Budc cudi cung 1a cho phéat trién mau truyc tiép voi dung dich co chat
BCIP/NBT, bang protein yéu t6 VIII duoc gin cong hop 2 khang thé s& c6 mau
xanh tim sdm trén nén trang ciia mang PVDF nhd phan Gng gitta enzym va co chat.

- Két qua duoc ghi lai bang méay chup anh chuyén dung.
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CHUONG 3: KET QUA

3.1. Tach chiét RNA tong so tir md gan nguoi

Tach chiét RNA 13 budc dau tién trong quy trinh nghién ctru dé chuan bi
nguyén liéu cho cac budc nghién ctru tiép theo. Hién nay, c6 rat nhiéu phuong phap
tach chiét RNA khac nhau tuy theo d6i twong va diéu kién nghién ctru da duogc cai
tao va ung dung rat hiéu qua. RNA tong sé tir md gan duogc tach theo phuong phap
sir dung trizol nhu d3 mé ta & phan phuong phap. Sau qua trinh tach chiét, chiing toi
tién hanh xac dinh chat luong, néng do va do sach cua RNA béng cach do phé hép
thu tir ngoai & hai budc song 260 nm, 280 nm va dién di trén gel agarose 1%. Mau
RNA thu dugc c6 d6 tinh sach kha cao, dao dong tir 1,7 - 1,8 (hinh 3.1) va ndng do
khoang 3500 - 4000 ng/ul.

28S
- P R R R OB

Hinh 3.1: Hinh anh dién di RNA tong s trén gel agarose 1%

Két qua dién di RNA trén gel agarose cho thdy RNA tach duoc dat yéu cau,
khong dirt gdy, gdm 2 biang rd nét 1a rRNA 28S va 18S.

3.2. Tong hop cDNA
Mau RNA c6 chit lugng t6t dugc stir dung cho phan tng tong hop cDNA theo

quy trinh dugc mo ta & muc 2.2.4. Do tinh sach va néng do cDNA duoc xac dinh
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bang phuong phap quang phd ké. Mau ¢cDNA thu duogc c6 d6 tinh sach tir 1,7 - 1,8
va c6 nong d6 khoang tir 1400 - 1600 ng/pl.

3.3. Khuéch dai 2 doan gen A1A2 va A2C3 mi hoa yéu t6 VIII

Yéu t6 dong mau VIII (Factor VIII) 13 mot chudi polypeptid don co cau trac gom
cac ving A1-A2-B-A3-C1-C2. Trong d6, chudi ning gdm cac ving A1-A2-B va chudi
nhe gém cac ving A3-C1-C2. Dé khuéch dai 2 doan gen 4742 mi hoa ving A1-A2 va
doan gen 43C2 ma hoa ving A3-C1-C2 cta yéu t6 VIII ching t6i thyc hién phan Gmng
PCR sir dung 2 cip mdi dic hiéu. Poan gen 4142 c6 kich thudc 3000 bp va doan A3C2
c6 kich thudc 2100 bp. Véi diéu kién thanh phan phan g va chu trinh nhiét ma ching
t6i da t6i uvu duoc (phan phuong phap) san pham PCR thu dugc co chét lugng t6t, chi
gdm 1 bang dic hiéu va c6 kich thudc ding nhu tinh toan (Hinh 3.2)

Poan A1A2 Poan A3C2

1 2 3 M 4 5 6

3000 bp «— 2100 bp

Hinh 3.2: San pham khuéch dai 2 doan gen. A1A2 (giéng 1-3)va A3C2 (giéng 4-
6) ma hoa yéu to VIII, M: Marker.

3.4. Tach dong 2 doan gen A1A2 va A3C2 mi hoa yéu t6 VIII
San pham PCR cua doan gen 4142 va A3C2 duogc lai vao vector tach dong
nhd tic dung ctia enzym T4-DNA ligase. Sau d6 vector mang doan gen cin tach

dong duogc bién nap vao té bao kha bién E.coli DH50 bang phwong phap sbc nhiét.
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Dua vao dic tinh ciia vector pDrive 1a vector dang thang mang duéi U & dau
5°, mang gen khang ampicilin va gen lacZo. ma hoa cho tiéu phan o ctia enzym P-
galactosidase, vector pDrive dugc chon lam vector tach dong gen. Vector pDrive
gitp chon loc dong vi khuan mong mudn nho viée lua chon kha ning song trén méi
truong c6 khang ampicilin va kha ning chuyén mau co chat X-gal. Khi gen lacZo
hoat dong, enzym B-galactosidase dugc tao ra trong méi truong sé chuyén hod co
chat X-gal, voi chat cam tng IPTG thanh mau xanh. Khi doan gen can tach dong
duoc gin vao vector s& lam hong gen lacZa, enzym B-galactosidase khong duoc tao
ra, co chat X-gal khong bi chuyén hoa. Két qua 1a nhitng dong vi khuan ndo c6 mau
trang sé 1a nhitg dong mang gen ngoai lai. Chiing s& duoc xur 1y tiép dé kiém tra su

c6 mat cua doan gen can tach dong.

3.4.1. Kiém tra hiéu qua tich dong bang phan img PCR

Chiing t6i thuc hién phan tng PCR cho timg cip mdi A1A2 va A3C2, st
dung truc tiép nhitng té bao E.coli trong khuan lac trang 1am khuén cho phan tng
PCR véi cac thanh phan khac va diéu kién phan ung gidng nhu mé ta & phan
phuong phap. Két qua phan tmg PCR sau khi dién di trén gel agarose dugc thé hién
¢ hinh 3.3 va hinh 3.4.

O hinh 3.3, giéng s6 4 va 7 ¢6 san pham PCR khoang 3 kb cung kich thuéc
v6i miu chimg duong (giéng 11) nén c6 kha ning nhimng plasmid nay mang doan
gen AIA2. Cac giéng s6 1,2,3,5,6,8,9,10 khong c6 san pham PCR cung kich thudc

v6i chimg duong nén nhirng plasmid ndy khong mang doan gen 4/42.
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M 1 2 3 4 5 6 7 8 9 10 11

3000 bp

Hinh 3.3: San pham khuéch dai doan gen A1A2 mi hoa yéu to6 VIII. M: Marker
1 kb; 1-3, 5, 6, 8-10: PCR tur plasmid khong mang doan 4/42; 4, 7: PCR tir plasmid
mang doan A7/A42; 11: Chung duong.

Tuong ty, ¢ hinh 3.4, cac giéng s6 2-4 1a cac plasmid c6 kha ning mang doan
gen A3C2 vi déu c6 san pham PCR khoang 2,1 kb (cung kich thuéc voi chimg
duong giéng sd 1). Con plasmid & giéng sd 5 khong mang doan gen A3C2.

3000 bp

2000 bp 2100 bp

Hinh 3.4: Sian pham khuéch dai doan gen A3C2 ma hoa yéu to6 VIIL. M: Marker;
1: PCR ddi chimg duong; 2-4: PCR tir plasmid mang doan 43C2; 5: PCR tir plasmid
khong mang doan A3C2.
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Nhitng plasmid cho két qua PCR duong tinh, chi gém mot bang dac hiu, co
kich thudc dung véi vi tri ctia mau PCR ching duong sé& tiép tuc dugce chuyén sang
moi truong LB 16ng c6 bo sung Ampicilin. Sau d6, duoc tach chiét DNA plasmid va
xtr Iy enzym cit giéi han dé kiém tra lai sy c6 mit ctia doan gen 4142 va A3C2

trong plasmid.

3.4.2. Kiém tra hiéu qua tach dong bang enzym cdt gidi han
Chuing toi tién hanh tach chiét DNA plasmid tir nhitng khuan lac mang doan
gen AIA2 va A3C2. Két qua dién di duoc thé hién & hinh 3.5.

7650 bp —» « 5950 bp

Hinh 3.5: DNA plasmid tich chiét tir nhirng khuan lac mang doan gen A1A2 va
A3C2. M: Marker 1kb; 1-3: plasmid mang doan A142; 4-5: plasmid mang doan
A3C2.

DNA cua nhitng plasmid tai t6 hop cta doan gen 4742 duoc xt 1y véi enzym
Sphl va Sall dé sang loc nhitng plasmid mang dGng doan gen 4/42. Piém cit cua
enzym Sphl nam & vi tri 278 trén vector pDrive. Va diém cit ctia enzym Sall nam &

vi tri 327 trén vector pDrive. San pham cit plasmid sau d6 dugc phéan tach trén gel
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agarose sé gom 1 bang DNA c6 kich thudc 3801 bp (gin twong tmg véi kich thudc
ctia vector 1a 3850 bp) va 1 bang DNA c6 kich thudc 3049 bp (gin tuong tmg voi
kich thudc cua doan gen 4742 1a 3000 bp).

4000bp _, « 3801bp
3000 bp 3049 bp

Hinh 3.6: Sin pham cit enzym giéi han ciia plasmid mang doan A1A2 véi
enzym Sphl va Sall. M: Marker 1 kb; 1: San pham PCR-A1A2; 2-3: San pham cit

plasmid.

Két qua dién di thé hién & hinh 3.6 cho théy, doan gen 4142 da dugc tach
dong thanh cong.

Tuong tu, DNA plasmid tai to hop ctia doan gen 43C2 ciing duoc xtr 1y v6i 2
enzym BamH1 va Sall. Piém cat cia enzym BamHI nam & vi tri 299 trén vector
pDrive. Con enzym Sall c6 2 diém cat: mot & vi tri 327 trén vector pDrive va mot
diém duoc thiét ké trén trinh ty moi nguoc cua doan gen 43C2 (muc 2.2.5). San
pham cit enzym sau khi dién di trén agarose s& cho 1 bang DNA c¢6 kich thuéc 3821

bp (gan tuong tGng vaéi kich thude cua vector 1a 3850 bp), 1 biang DNA c6 kich
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thude 2111 bp (gin twong Gng véi kich thude cia doan gen 43C2 13 2100 bp) va 1
bang c6 kich thudc 18 bp khong quan sat dugce trén gel agarose (Hinh 3.7).

3821 bp
2111 bp

Hinh 3.7: San pham cit enzym giéi han ciia plasmid mang doan A3C2 véi
enzym BamHI va Sall. M: Marker 1 kb; 1-2: San pham cat plasmid; 3: San pham
PCR-A3C2.

Nhu vay, qua két qua kiém tra sy c6 mit ctia 2 doan gen A142 va A3C2 trong
vector tach dong pDriver bang ca 2 phuong phap PCR va cit enzym gii han cho
thay, chung toi da tach dong thanh cong 2 doan gen 4742 va A3C2 mai hoa yéu t6
VIIIL.

3.5. Pua 2 doan gen A1A2 va A3C2 mi ho4 yéu t6 VIII vio vector bic¢u hién

3.5.1. Dua doan gen AIA2 va A3C2 vao vector biéu hién
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Positions of elements in bases

Vector size (bp) 3504
Start of numbering at Xhol (CTCGAG) 1-6
T5 promoter/lac operator element 7-87
TS transcription start 61
6xHis tag coding sequence 127-144
Multiple cloning site | 145-173
Cloning site for PCR product 174-175
Multiple cloning site |l 176-235
Lambda 1, transcriptional termination region 251-345
rrnB T1 transcriptional termination region 1107-1205
ColE1 origin of replication 1681
B-lactamase coding sequence 3299-2439
R B

I

[ —

pQE-30 UA
3.5 kb

Hinh 3.8: Cau tric va vi tri cac vang chire niing ciia vector biéu hién pQE-
30UA

Vector biéu hién pQE-30UA (3504 bp) mang trinh tu khai dong phién ma
(promoter) PT5 dugc cam Gng bang IPTG, peptid tin hiéu cta protein lac O, MCS
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(Multiple cloning site) ctia vector mang vi tri nhan biét ciia enzym Pmll, EcoRV,
Smal va Sall phuc vu cho viéc tach dong, cho phép gen cAu trac ndi chinh xac véi
cac trinh tuy chlrc nang cua vector bao gém peptid tin hi€u, ma khoi dau, ma két thuc,
trinh ty ma hoa dudi 6xHis (N-terminal 6xHis tag coding sequence). N-terminal
6xHis tag 1a mot polypeptid gin vao dau N cia protein biéu hién, duoc dung dé tinh
ché protein.

Hai doan gen 4142 va A3C2 dugc dua vao vector pQE-30UA theo quy trinh
muc 2.2.7.1.a. Sau d6, chung t61 tién hanh kiém tra sy c6 mit cua 2 doan gen nady
trong vector biéu hién.

a) Kiém tra su c6 mit ciia doan gen 4742 va A3C2 trong vector biéu hién bang
phuong phap PCR

Tién hanh theo quy trinh myc 2.2.6.3.

3000 bp —>i

Hinh 3.9: San phim Kkhuéch dai doan gen A1A2 mi hoa yéu t6 VIII. M:
Marker 1 kb; 1: PCR dbi ching duong; 2 - 5: PCR tur plasmid mang doan A1A42; 6 -
9: PCR tur plasmid khong mang doan A7/A42

Hinh anh dién di san phém khuéch dai doan gen A1A2 (hinh 3.9) cho théy, san
pham PCR c6 mit & giéng s 2, 3, 4 va 5 ¢o kich thudc khoang 3 kb cung véi kich

thudc ctia miu ddi chimg. Nhu vay, cac plasmid ndy c6 thé d3 mang doan gen
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A1A42. Con plasmid & giéng s6 6, 7, 8 va 9 khong mang doan gen 4742 vi do san
pham PCR d4 khong duoc khuéch dai.

Tuong ty, d6i v6i doan gen A3C2, nhitng plasmid & giéng s 2 va 4 ciing ¢
kha nang mang doan gen A3C2, con plasmid 3 va 5 khong mang doan gen 43C2.
(Hinh 3.10).

M 1 2 3 4 5 6 7 8 9

B B e o i S e s =

3000bp g 2100 bp

Hinh 3.10: Sian phim khuéch dai doan gen A3C2 mia hoa yéu t6 VIII. M:
Marker; 1: PCR d6i ching duong; 6, 7, 9: PCR tir plasmid mang doan A3C2; 2, 4, 5,
8: PCR tu plasmid khong mang doan A3C2.

Céc plasmid c¢6 kha ning mang doan gen A7/42 va A3C2 tiép tuc duoc kiém

tra bang enzym gioi han.

b) Kiém tra sy c¢6 mit cua doan gen A1A2 va A3C2 trong vector biéu hién
bang phuong phap cit enzym gidi han
Vi tri cac enzym cat thudc viing MCS I va MCS 11 cua vector pQE-30UA nhu

sau:
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pQE-30 UA :
4
2o NIl
Eeol/RBS xHis M Pm_ﬂ o J 2% 5 Kl dmd Sl Sl P Hindll |
CU_L (GGATCCCACGTGATATCCTCRATCGCTTC| | PCR. GRAGCGATTGAGGAGATCTGA :
ATGAGAGGATCG-'  CCTAGOTaCACTATAGIATTAGGAL HA Podd ’JUCTTCGCTMCTCCTCTAGACTGCTCGGTACCCGGGTCGACAGGCCTCTGCAGCCAAGCT@U&C@G I:I
RGY-His epilope e
Ball
4000 bp N 3491 bp
3000 bp 2979 bp

Hinh 3.11: Sin pham cit enzym giéi han ciia plasmid mang doan A1A2 véi
enzym PmllI va EcoRV. M: Marker 1 kb; 1: San pham PCR-A1A2; 2-3: San pham

ct plasmid.

Poan 4142: DNA plasmid dugc cit v6i enzym Pmll va Sall. Enzyme Pmil ¢
hai diém cit: mot diém tai vi tri 153 thudc vung MCS T cua vector pQE-30UA va
mot diém trén trinh ty moi xudi cia doan gen A/42. Enzym EcoRV ciing c6 hai
diém cat: mot diém tai vi tri 158 thudc ving MCS T ciia vector pQE-30UA va mot

diém trén trinh tu mdi ngugc ctua doan gen A7/42. San pham cat gdm 4 doan c6 kich
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thude 3495 bp (gan twong tmg véi kich thude cua vector 1a 3504 bp), 2979 bp (gan
tuong g vaéi kich thude cua doan gen 4742 1a 3000 bp), va 2 doan c6 kich thudce
25 bp va 5 bp khong quan sat duoc trén ban gel dién di. (hinh 3.11)

3495 bp
2074 bp

4000bp —*
2000bp —*

Hinh 3.12: San phim cit enzym giéi han ciia plasmid mang doan A3C2 véi
enzym Smal va Sall. M: Marker 1 kb; 1: San pham PCR-43C2; 2-3: San pham cét

plasmid.

Poan 43C2: DNA plasmid dugc cit v6i enzym Smal va Sall. Enzym Smal ¢
hai diém céit: mot diém tai vi tri 186 thudc vung MCS II cua vector pQE-30UA va
mot diém trén trinh ty moi xudi cua doan gen A3C2. Enzym Sall cling c6 hai diém
cat: mot diém tai vi tri 189 thudc vung MCS II cua vector pQE-30UA va mot diém
trén trinh ty moi nguoc cua doan gen A3C2. San pham cat gdm 3 doan c6 kich thudc

3499 bp (gan tuong tmg v4i kich thudce cua vector 1a 3504 bp), 2074 bp (gan tuong
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ung vai kich thude cua doan gen 43C2 1a 2100 bp) va 1 doan 31 bp khong quan sat
duogc trén gel agarose (hinh 3.12).

Nhu vay, ching t61 da dua dugc 2 doan gen A/A42 va A3C2 vao vector biéu
hién pQE-30UA.

3.5.2. Pua doan gen A1A2 vao vector biéu hién da mang doan gen A3C2 (pQE-
30UA-A3C2)
Dudi day 1a moé hinh vector biéu hién yéu t& VIII (pQE-30UA-414243C2)

chung t6i s& thiét ké:

Xhol Xhol

TP5. Promoter
Pml

pQE-30 UA-A1A2A3C2 2979 bn Factor VITI-ATA2

8549 bp

_ EcoRV
Sall

Smal

2074 bo Factor VIIT-A3C2

¢) Xt 1y vector biéu hién mang doan gen 4142 bang enzym Pmll, EcoRV va A3C2

bang enzym Pmll va Smal.
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«— 5570 bp
3495 bp
2979 bp

6000bp  _,|
3000bp —»

Hinh 3.13. Sian pham cit trwéc khi tinh sach. 1: p.QE-30UA-43C2 bang enzym
Pmll va Smal; 2: p.QE-30UA-4142 bang enzym Pmil va EcoRV. M: Marker 1 kb.

6000bp _,
3000bp —

5570 bp
2979 bp

Hinh 3.14. San phim cit sau khi tinh sach tir gel agarose. 1: p.QE-30UA-4/A42
bang enzym Pmil va EcoRV; 2: p.QE-30UA-43C2 bang enzym Pmll va Smal. M:
Marker 1 kb

Pé tao vector biéu hién yéu td VIII, vector pQE-30UA-4142 duoc cit bang 2
enzym Pmll va EcoRV. Sau phan tng cat thu duoc doan gen Pmil-A1A2-EcoRV ¢6
kich thudc 2979 bp, s& duogc tinh sach bang kit QIAquick™ Gel Extraction. Poan
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Pmil-A1A2-EcoRV s& dugc dua vao vector biéu hién pQE-30UA-43C2 da mo
vong. Pé tao dau dinh b6 sung v4i doan gen PmilI-A1A2-EcoRV, vector biéu hién
pQE-30UA-43C2 ciing duoc cit md vong bang 2 enzym Pmlil va Smal, c6 kich
thudce khoang 5570 bp. Hinh anh trude va sau khi tinh sach tir gel agarose ciua doan
gen PmlI-A1A2-EcoRV, vector pQE-30UA-43C2 da md vong duoc thé hién ¢ hinh
3.13 va hinh 3.14. Toan b0 san phﬁm ndi duogc bién nap vao té bao E.coli biéu hién

SG13009 (pREP4).

6000 bp
4000 bp

Hinh 3.15. San phim khuéch dai doan gen A1A2A3C2. M: Marker 1 kb; 1,5: San
pham PCR tir plasmid khong mang doan gen 414243C2; 2-4: San pham PCR tur
plasmid mang doan gen A14243C2.

Céc thé bién nap duoc so chon duogc kiém tra bang phuong phap PCR sir dung
cap mdi A1A2-F, A3C2-R va phuong phap cat enzym giéi han. Phan tng PCR
khuéch dai doan gen 4714243C2 tir khuan lac cho san pham c6 kich thudc khoang
5100 bp (Hinh 3.15).
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Nhitng khuan lac di duoc chon loc bing phuong phiap PCR cho két qua
duong tinh, sé tiép tuc duoc nudi cdy trong moi trudng LB 16ng va tach chiét DNA.

Hinh anh dién di DNA plasmid duogc thé hién & hinh 3.16.

Hinh 3.16. DNA plasmid tach chiét tir nhirng khuin lac mang doan gen
A1A2A3C2. M: Marker 1 kb; 1-3: DNA plasmid mang doan gen 414243C2

Nhitng plasmid mang doan gen s& dugc kiém tra bang phuong phap enzym
cat gioi han. DNA plasmid tach chiét tir thé bién nap sau khi dugc xir Iy bang 2
enzym Pmll va Sall cho 3 bang: mot bang cé kich thudc khoang 3496 bp, tuong
duong véi kich thuéc vector pQE-30UA cat mo vong, mot bang cé kich thudce
khoang 5053 bp, twong duong v&i doan gen A14243C2 va mdt bang co6 kich thudce
31 bp khong nhin thiy dugc trén gel agarose (Hinh 3.17). Nhu vay, ching toi di

thanh cong trong viéc thiét ké plasmid biéu hién yéu t6 VIIL
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5000 bp
3500 bp

Hinh 3.17. San pham cit p.QE-30UA-A1A2A3C2 bang enzym PmlI va Sall. M:
Marker; 1: San pham cit p.QE-30UA-414243C2 bing enzym Pmll va Sall.

Céc diém dot bién diém co thé phat sinh trong qua trinh thiét ké vector do vay
chung toi tién hanh kiém tra trinh tu nhitng plasmid mang gen ma héa yéu t6 VIII
(43 dugc kiém tra bang phuwong phap PCR va cit enzym gidi han). So sanh trinh tu
doc duoc véi trinh tw GeneBank. Chi nhiing plasmid khong mang bat ¢t mot dot

bién di€ém nao mai dugce lya chon dé bi€u hién protein yéu to VIII.
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[
[

AG ATG AAATAGAG A G GTG G GA G 60
1 |G TAG ATG AAATAGAG A G GTG G GA G 60

6l PNGIG A  AGAAGATA TA GGGTG AGTGGAA TGT ATGGGA TATATG AAAG 120
6l NGIG A AGAAGATA TA GGGTG AGIGGAA TGT ATGGGA TATATG AAAG 120

121 |GA GGTGAG TG GTGGA G AAGA AGAGTG '~ AAAA A 180
121 |GA GGTGAG TG GIGGA G AAGA AGAGTG AAAA 4 180
181 AACA AGT GTGTA AAAAAGA G GTAGAA A GG A 240
181 AA A AGT GTGTA AAAAAGA G GTAGAA A GG A 240
241 WA AT G TAAG AAGG A GGATGGG G TAGG ACCA AGG TGAQ 300
241 BWA AT G TAAG AAGG A GGATGGG G TAGG A A AGG TGAGQ 300
301 (G ATGATA AGTGGT ATTA A AAGAA ATGG A GT AG A 360
301 G ATGATA AGTGGT ATTA A AAGAA ATGG A Gl _AG A 360
361 G TGITGGTGTA A TGGAAAG GAGGGAG TGAATATGATGAT AGA AG 420
361 G TGITGGIGTA A TGGAAAG GAGGGAG TGAATATGATGAT AGA AG 420
421 | AAAGGGAGAAAGAAGATGATAAAG GGTGGAAG ATA ATATG GG AQG 480
421 | AAAGGGAGAAAGAAGATGATAAAG GGTGGAAG ATA ATATG GG AQ 480
481 G GAAAGAGAATGG AATGG GA A TGTG A A ATA 540
481 G GAAAGAGAATGG AATGG GA A TGIG A A ATA 540

Hinh 3.18. Hinh minh hoa mdt phin két qua giai trinh tu vector mi hoéa yéu to

VIII.

3.6. Bi¢u hién protein yéu t6 VIII

3.6.1. Biéu hién protein yéu t6 VIII

Chiing t6i st dung vector biéu hién pQE-30UA cung véi ching té bao biéu
hién SG13009 c6 ngudn gde tir chung E.coli K12.

Qua trinh biéu hién dugc diéu khién nhd promoter T5 ¢ nhiét do 37°C. Sau
khi cho chat cam tng ITPG dé kich thich T5 promoter clia vector san xuat protein
yéu t& VIII, chung t6i tién hanh liy mau & cac thoi diém khac nhau dé phan tich
muc do biéu hién protein yéu t& VIII trén té bao E. coli. Trong nghién ctru cia

chung t61 protein c6 kich thudec mong doi khoang 195 kDa.
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KDa 1 2 3 4
250 —» e .
- <«— 195 kDa protein yéu to VIII
B,
130 —» 24
100 —>|
70

Hinh 3.19: Pién di protein tong s6 trén gel polyacrylamid 10%. 1: trudc khi cho
chat cam tng ITPG; 2: 1 gio sau khi cho chét cam tmg ITPG; 3: 2 gid sau khi cho
chat cam tng ITPG va s6 4: 3 gid sau khi cho chat cam ung ITPG

Phén tich qua trinh biéu hién yéu t6 VIII trén té bao E. coli ching t6i tién
hanh phan tich protein tong sb tach chiét tai thoi diém trude va sau khi cho chat cam
tmg IPTG bang SDS-PAGE. Hinh 3.19 chung toi thay tai thoi diém 1 gid, 2 gio va 3
gid sau khi cho chat cam tng ITPG xuat hién 1 bang protein kich thudc khoang 195
kDa ding véi kich thudc protein doan 474243C2 cua yéu t6 VIII ma chung toi
mong doi, trong khi tai giéng s6 1 (trudc khi cho chat cam ung ITPG) khong xuét
hién vach protein 195 kDa. Tuy nhién, ¢ tit ca cac giéng déu c6 mét sb6 bing nho
xuét hién & phia duéi ctia bang 195 kDa. Do vdy dé xac dinh xem ddy c6 phai 1a
protein mong mudn hay khong, chung t6i tién hanh lam k¥ thuit Western blot voi
khang thé dic hiéu khang lai yéu t6 VIII dé danh gia kha nang biéu hién protein yéu

td VIII trén té bao biéu hién E. coli.
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3.6.2. Panh gid biéu hién yéu t6 VIII bang kj thudt Western blot

Khi phan tich mérc d6 biéu hién yéu t6 VIII cua vector p.QE-30UA-
AIA243C2 trén té bao vi khuan E. coli bang western blot, chiing toi thay tai giéng s6
2 xuét hién mot bang ding véi kich thudc mong doi (195 kDa) c¢6 phan tng voi
khang thé ddc hiéu chdng lai yéu t6 VIII (hinh 3.20), trong khi ¢ giéng s6 1 (t€ bao
E. coli khong mang vector biéu hién p.QE-30UA-A414243C2) khong c6. Piéu nay
ching to6 rang dudi su diéu khién ctia promoter T5 ching toi da biéu hién duoc

protein doan 474243C2 cia yéu to VIII trén té bao E. coli.

1 2

<— 195 kDa protein yéu t6 VIII

Hinh 3.20. Hinh dnh Western blot protein yéu t6 VIIL 1: Té bao E. coli khong
mang vector biéu hién p.QE-30UA-414243C2; 2: Té bao E. coli mang vector bicu
hién p.QE-30UA-41A42A43C2.
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CHUONG 4: BAN LUAN

4.1. TACH CHIET RNA TONG SO VA TONG HQP ¢cDNA

Moi nghién ctru va tmg dung sinh hoc phan tir déu bat dau bang viéc thu nhan
mot luong acid nucleic du 16n va du tinh sach dé c6 thé tién hanh cac thi nghiém ké
tiép. Cac phan tor RNA khong bén, dé bi phan huy béi cic enzym ribonuclease
(Rnase). Hon nira, cic Rnase c6 mat & khip noi, c6 hoat tinh rat cao va rat bén viing
v6i cac tic nhan thuong dung dé loai bo enzym (viéc xur Iy nhiét & 90°C trong 1 gioy
khong 1am mat hoat tinh Rnase). Vi cac 1y do do, viéc tach chiét RNA doi hoi nhiéu
bién phap than trong dé tranh moi tap nhiém badi cac Rnase tir moi truong: thao tac
trong diéu kién vo trung, moi dung cy, hoa chit déu duogc khu trung béng nhiét hay
hoa chat, tranh moi tiép xtc véi dung cu bang tay tran.

Khoang 90 - 99% tong s RNA trong té bao 1a rRNA (80 - 85%), tRNA (15 -
20%). Cac RNA nay c6 kich thudc va trinh ty xac dinh, co thé duoc tach riéng dé
dang bang cac k¥ thuat nhu dién di, ly tAm... Con mRNA chi chiém khoang 1 - 5%
tong s6 RNA té bao, lai c6 kich thudc va trinh tu v6 cing da dang.

Chung t6i da thu duoc cac mau RNA c6 ndng do khac nhau nhung van dam
bao cho phan tmg tong hop cDNA. Pong thoi, chat luong RNA duoc kiém tra bang
phuong phéap dién di trén gel agarose ciing cho thidy, RNA tach chiét khong bj dut
gy nhiéu. Nhu vay, véi phuong phép tach chiét RNA ma chung toi sir dung di thu
dugc san pham RNA c6 chat lugng tét, ddm bao cho cac thi nghiém tiép theo.

San pham cDNA sau khi tong hop ciing tiép tuc duoc xac dinh nong d6, danh
gia d6 tinh sach nhu RNA, va ciing cho két qua tét.

4.2. KHUECH PAI VA TACH DONG HAI POAN GEN A1A2 VA A3C2

Yéu tb déng mau VIII 13 mot chudi polypeptid don cd cdu trac gdm céc
domain A1-A2-B-A3-C1-C2. Trong d6, chudi ning gdm cic ving Al-A2-B va
chudi nhe gom céac ving A3-C1-C2. Poan gen 4142 c6 kich thude 3000 bp va doan
A3C2 co6 kich thude 2100 bp.
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Mot sd nghién ctru cho thay rang, ving B khong can cho chirc ning cua yéu
t6 VIII va sau qua trinh dich ma, ving B bi cit khoi chudi ning cua yéu tb VIII s&
tao thanh phan tir yéu t6 VIII co chirc nang, ma khong anh hudng dén hoat tinh hay
tinh khang nguyén ciia protein yéu té VIII , va yéu t6 VIII ciing duoc biéu hién hi¢u
qua hon so v&i yéu to VIII thé hoang dai (Debra D. Pittman et al, 1993). Vi vay,
chung t6i chi khuéch dai va tich dong 2 doan gen A7/42 va A3C2 nham thiét ké
vector biéu hién mang gen ma héa yéu té VIII khong mang ving B [29, 33-35].

Véi nhitng diéu kién thi nghiém va phuong phap nghién ctu da tdi vu, ching
t6i da tach chiét dugc RNA tong s6, tong hop cDNA c¢6 sd lugng va chat lugng tot.
Nhitng san pham trén 1a tién dé cho céac thi nghiém tiép theo. Chung t6i khuyéch dai
thanh cong hai doan gen 4142 va A3C2 st dung hai cip mdi ddc hiéu. San pham
PCR ciia doan gen A/A42 chi gdm mdt bang 3000 bp va A3C2 chi gdm mot bang
2100 bp dic hiéu (hinh 3.2) di chimg to rang chat lugng san pham PCR dam bao
tiéu chuan cho phan tng tach dong tiép theo. Nhu vy, diéu kién phan tmg RT-PCR
(nhu d3 md ta trong phan phuong phap) dé nhan doan gen 4742 va A3C2 13 hoan
toan thich hop.

San phém khuéch dai 2 doan gen A1A2 va A3C2 dugc dua vao vector tach

dong. Piéu ndy c6 ¥ nghia hét stc quan trong, quyét dinh dinh huéng nghién ciru
tiép theo ctia dé tai la: #) Pua cac ving gen chirc ning nay vao vector biéu hién trén
hé vi khuan E.coli dé tong hop ra yéu t& VIII tai t6 hop; va ii) Pua cac ving gen
chtrc ning vao hé vector biéu hién trén té bao dong vat phuc vu cho nghién ciru tmg

dung liéu phéap diéu tri gen.

4.3. THIET KE VECTOR BIEU HIEN YEU TO VIII

Trong nghién ctru nay sau khi tién hanh tach dong duoc hai doan gen 47142 va
A3C2 cua yéu td VIIIL, ching t6i di thanh cong trong viéc dua ca hai doan gen nay
vao vector biéu hién p.QE-30UA. Hai doan gen 414243C2 cta yéu t6 VIII nam sau
promoter diéu khién T5 cua plasmid pQE-30UA. Ching t6i da tién hanh kiém tra
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b?mg ky thuat PCR, cit enzyme gi61 han va doc trinh tu dé dam béao chic chan hai
doan gen nay da duogc bién nap vao vector biéu hién va khong c6 bat ky mot diém
d6t bién nao co6 thé phat sinh trong qué trinh thiét ké vector (hinh 3.16, 3.17 va hinh
3.18). Céc plasmid duoc lira chon dé biéu hién protein ctia yéu t6 VIII phai dam bao
cac diéu kién 1a doan gen 414243C2 phai nam sau promoter T5 va van con vi tri cat
Arg 372, Arg 740 va vi tri Arg 1689 dé dam bao rang trong tuong lai khi sir dung
protein tai to hop nay dé diéu tri cho bénh nhan hemophilia thi vao méau ching s&
duoc hoat héa nho qua trinh phan giai bai thrombin hodc yéu t6 Xa, khi d6 protein
tai t6 hop ndy s& cat thanh 3 doan A1, A2 va A3C1C2. Khi viing A2 s& tuong tac véi
phtic hop A1/A3-C1-C2 lac d6 yéu té VIII thuc sy dugc hoat hod va tham gia vao
qua trinh dong mau. Viéc thiét ké thanh cong vector biéu hién mang doan gen
AI1A2A3C2 c6 mdt y nghia dac bi¢t quan trong vi day la hai doan gen tham gia vao
qua trinh dong mau ctia yéu té6 VIIL Vector biéu hién ndy s& duoc bién nap vao té
bao vi khuan E. coli, t& bao dong vat nham tao ra protein yéu td VIII hodc duge st
dung nhu liéu phap gen dé diéu tri cho bénh nhin bi mac bénh hemophilia A trong
tuong lai [28, 34]. Tuy nhién day 13 nghién ctru bude dau va do thoi gian cling nhu
kinh phi c6 han nén ching t6i chi danh gia kha ning biéu hién protein cia yéu

tOVIII cua vector trén vi khuan E. coli.

4.4. PANH GIA MUC PO BIEU HIEN PROTEIN YEU TO VIII BANG
WESTERN BLOT
Pé kiém tra kha ning biéu hién protein A74243C2 cua yéu t6 VIII trén té bao
E. coli, chiing t6i tién hanh bién nap vector biéu hién nay vao té bao vi khuan E. coli
SG13009 va nudi cdy trong méi trudng LB 1ong co chira khang sinh sang loc
ampicilline va chat cam tng ITPG. Trong moi trudng nudi cay ndy chi co vector
mang yéu té VIII chra gen khang khang sinh ampicilline méi ton tai va phét trién,

didu d6 giup chung t6i thu duoc protein vdi do thuan khiét cao. Protein tong sé duoc
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tién hanh phén tich bang SDS-PAGE va trén western blot cho thay protein téi t6 hop
doan A1A2A3C2 cua yéu t6 VIII da dugc biéu hién thanh cong trén té bao biéu hién
E. coli. Dué6i su diéu khién cta promoter TS, protein tai to hop 414243C2 c6 kich
thudc khoang 195 kDa da phan ng v6i khang thé dac hiéu khang lai yéu t& VIII
(hinh 3.20). C6 thé khang dinh rang, chung t6i 1a nhom nghién ctru dau tién da
nghién ctru va biéu hién thanh cong yéu t& VIII tai t6 hop trén té bao vi khuan E.
coli tai Viét Nam. Trén thé gidi, dd co rat nhiéu tac gia st dung cac vector khac
nhau nhu vector ctia adenovirus hay retrovirus biéu hién thanh cong yéu t6 VIII trén
mo hinh té bao dong vat [20, 25] va dic biét nghién ctru cia tic gia Balagué va
cong su, tac gid da su dung vector miniAdFVIII cua adeno virus cé gén 12,5 kDa
ctia promoter albumin ngudi dé diéu khién qua trinh tong hop yéu t6 VIIL. Khi sir
dung vector nay lam liéu phap diéu tri gen (gene therapy) trén chudt knockout
(chudt VIII™) cho thdy, vector miniAdFVIII ¢6 kha ning tong hop duge yéu td VIII
cua nguo1 ma khong sinh ra khang thé chéng lai chiing, sau khi dugc diéu tri b'flng
vector ndy nhimng con chudt bi bénh hemophilia A ¢6 kha ning cAm mau trong vong
30 phut sau khi cit mach mau & tai, trong khi 46 & nhém ching céc con chudt mic
bénh hemophilia A khong duoc diéu tri bang liéu phap nay khong cam duoc mau va
chét sau d6 [22-24].

Hemophilia 1a mot bénh méau thuong gip trong cong dong va 1a mot van dé xa
hoi dang quan tdm. Tuy cic biéu hién 1am sang cta bénh di dugc nghién ctu kha
day du, nhung kho khin 16n nhat van 13 van dé diéu tri va phong ngira chay mau
[17, 19]. V&i diéu kién trang thiét bi va k¥ thuat & Viét Nam hién nay thi viéc biéu
hién thanh coéng yéu té VIII trén té bao E. coli trong nghién ctru nay da danh dau
mot budc quan trong trong cong tac nghién ciru va diéu trj cho bénh nhan bji mic
bénh chay mau do thiét hut yéu td VIII. Bé danh gia mot cach toan dién chirc nang
ctia protein duoc tong hop tir vector biéu hién nay trong nghién ctu tiép theo chung

to1 s€:
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- Tién hanh t6i vu hoa cac diéu kién va moi trudng nudi cay dé san xuat yéu
t6 VIII v6i hidu xuat cao nhat trong té bao vi khuan E. coli.

- Tién hanh tach chiét va tinh sach v&i d6 tinh khiét cao nht, nghién curu s
dung cho céc thir nghi€ém trén moé hinh dong vat.

- Kiém tra kha ning biéu hién yéu t6 VIII ctia vector ndy trén té bao dong vat.

- Nghién ctru str dung vector nay nhu 13 lidu phap diéu gen dé diéu tri cho

bénh hemophila trudce tién 1a trén mo6 hinh dong vat.

Nho nhirng thanh tyu cia cong nghé¢ gen, viée tao ra dugc yéu td VIII tai to
hop 4p dung trong diéu tri va nhét 1a liéu phap diéu tri gen dd md ra mot hudng diéu
tri m&i c6 hiéu qua cao vai gia thanh ha va dic biét 1 loai bo dugc cac nguy co tiém
an nhiém vius gay bénh tir cac ché pham tir mau cho bénh nhan [22-26]. Ching t6i
mong rang nghién ciru nay s& dugc phat trién o cc giai doan tiép theo dé tao ra san
pham protein yéu t6 VIII tai t6 hop hoan chinh véi do tinh khiét cao nhu d trinh
bay ¢ trén. Pay 1a mgt nghién ciru mang tinh thuc tién, dic biét co gia tri khoa hoc
va mang lai hiéu qua cao trong diéu kién kinh té xa hoi ¢ nudc ta hién nay. Thanh
cong cua nghién ctru ndy va nhitng nghién ctu tiép theo s& dong gop khong nho vao
chién lugce chim soc stc khoe toan dan da dugc Pang va Nha nude dé ra, dang duoc

B0 Y té trién khai thuc hién ngay mot hiéu qua hon.
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CHUONG 5: KET LUAN

Tt nhitng két qua thu dugc cho phép chiing toi rat ra mot s6 két luan sau:

1. Ba khuéch dai thanh cong gen ma héa yéu to VIII ngudi bi x6a ving gen B.

2. ba tach dong thanh cong 2 ving gen A1A2 (3 kb) va A3C2 (2,1 kb) vao vector
tach dong pDrive Cloning Vector.

3. P4 thiét ké thanh cong vector biéu hién pQE 30 UA mang 2 ving gen A1A2 va
A3C2.

4. P thiét ké thanh coéng vector biéu hién pQE 30 UA mang ca 2 ving gen A1A2 va
A3C2.

5. D4 biéu hién thanh cong protein yéu t6 VIII trén E.coli SG13009[pREP4].

HUONG NGHIEN CcUU TIEP THEO

1. T6i vu héa diéu kién biéu hién, tinh ché va thir hoat tinh cta protein yéu td VIII
tai t6 hop in vivo; Tién hanh thir nghiém 1am sang.
2. Thiét ké hé vector virus mang gen mi hoa yéu t6 VIII dung cho liéu phap diéu trj

gen; Thir nghiém trén mo6 hinh dong vat VIII-/-.
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PHU LUC
Bai bso s6 1: Nguyén Thu Thiy, Trin Van Khinh, Pham Ping Khoa va Ta Thanh

Viin. Nghién ctru tach dong gen ma hoa yéu t6 dong mau VIII ngudi. Tap chi nghién ciru y

hoc 58 (5), 7-12, (2008).

NGHIEN CUU TACH DONG GEN MA HOA YEU TO PONG MAU VIII NGUOI
Nguyén Thu Thiy', Trin Van Khanh', Pham Ping Khoa® va Ta Thanh Vin'?
! Labo Trung tdm Y sinh hoc; 2 B6 mon Mién dich-Sinh 1y bénh;

3, B mén Hoa-Hoa sinh, Truong Pai hoc Y Ha Noi

Hemophilia A la bénh chay mdu di truyén do sw thiéu hut yéu té6 déng mdu VIII.
Muc tiéu: Tdach dong thanh céng 2 doan gen AI1A2 va A3C2 md héa yéu to VIII. Doi twong
va phwong phdp nghién ciru: Poan gen AIA2 va A3C2 dwoc khuéch dai bang PCR tir
c¢DNA gan nguoi sir dung cdc cdp moi ddc hiéu. San pham PCR dwgce dwa vao vector tach
dong pOE-30UA. Plasmid tdi t6 hop dwoc bién nap vao ching E.coli DH5a. Kiém tra su
c6 mdt ciia 2 doan gen trong vector tich dong bang phiwong phdp PCR va cdt enzym gici
han. Két qua: Pa khuéch dai va dwa thanh céng 2 doan gen md héa yéu té VIII vao vector
tach dong. Két lugn: Sir dung vector pQE-30UA dd tich dong thanh céng 2 doan gen
A1A2 va A3C2 md héa yéu t6 VIII.
Tir khéa: Hemophilia A, yéu té6 dong mau VIIL,
I. PAT VAN PE

Hemophilia A 12 bénh mau kho dong do su thiéu hut (vé luong hodc vé chat) yéu t6
d6ng mau VIIL. Gen ma hoa cho yéu t6 nay nam tai ving q28, trén canh dai ctia nhiém sic
thé gidi tinh X va khi dot bién s& gdy ra bénh di truyén lin lién két véi nhidm sic thé X.
Gen ma hoa yéu t& VIII 1a mot trong nhitng gen 16n nhat co thé, c6 kich thudc 186 kb.
Gom 25 intron va ving gen ma hoa dai 9 kb v6i 26 exon (Levinson, B et al., 1990).

Hemophilia c6 thé xuét hién & thé nhe, trung binh hay ning tuong duong muc yéu
t6 VIII trong huyét twong lan luot 1a 6-30%, 1-5% va dudi 1%. Thé Hemophilia nhe

thuong chi chay méu sau chin thuong hodc sau phau thuat, con thé ning c6 thé chay mau
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tu phat hodc sau nhirng sang chin nhe, nhat 13 & khép va co, trung binh mdi ndm chay méau
20-30 lan, nhung ciing c¢6 thé nhiéu hon. Ti 1& bénh 14 1/10.000 tré méi sinh.

O Viét Nam, ti 1é ngudi mac Hemophilia trong cong dong kha cao 2/34830 nguoi
(trong duong 25 - 60 ngudi trén 1 triéu dan), nhu cau yéu t6 VIII dung trong diéu tri va du
phong rat 1én. Do d6, viéc nghién ctru san xuat yéu t6 VIII tai to hop 1a viéc 1am hét suc
can thiét, c6 ¥ nghia khoa hoc va thyc tién cao trong 14m sang huyét hoc, giai quyét truc
tiép mot van dé buc thiét dang dat ra cho y hoc nudc ta. Chinh vi vy, ching to6i tién hanh
nghién ctru dé tai: “Tdch dong gen ma héa yéu té dong mdu VIII ngwoi” nham muc tiéu:

1) Khuéch dai ving gen chitc ning ma héa yéu té VIII;

2) Tach va bién nap cac ving gen chirc ning cia yéu td VIII vao vector tach dong.

Pay 1a budc dé chuan bi nguyén liéu cho viée thiét ké vector biéu hién yéu t6 dong
mau VIII tai to hop trén ca hé vi khuan E. Coli va té bao dong vat phuc vu cho viéc tong
hop yéu t6 VIII tai t6 hop va liéu phap diéu tri gen.

II. NGUYEN LIEU VA PHUONG PHAP

1. Nguyén li¢u: M6 gan cia ngudi do bénh vién K cung cép. Ching Escherichia coli
DH5a (bao quan ¢ -70°C) va vector tach dong p.QE 30-UA va cac loai hoa chat can thiét
khac dugc mua tr QIAGEN, Hoa Ky.

2. Phwong phap

- Tach chiét RNA tong s tir md gan ngudi bang dung dich Trizol ctia hang Invitrogen theo
quy trinh huéng dan cta hang.

- Tong hop cDNA tir RNA tong s bang phuong phap MMLV-RT.

- Khuéch dai doan gen 4142 va A3C2 ma héa yéu t6 VIII tir cDNA sir dung 2 cip moi dic
hiéu: 47142 mang trinh tu cit cia enzym Pmll va EcoRV, A3C2 mang trinh tu cit cua
enzym Smal va Sall.

Thanh phan phan tng PCR gém: 1X dém PCR; 2,5 mM dNTP; 10 pM mdi xudi va nguoc;
1ul Tag polymerase va 3000 ng cDNA.

Chu trinh nhiét cta phan tmg PCR: 95°C - 10 phut; 35 chu ky [95°C - 50 gidy, 55°C - 50
gidy, 72°C - 2 phut]; 72°C - 10 phit; bao quan mau & 10°C.
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- Tach dong 2 doan gen A142 va A3C2: San phém PCR sau khi duoc tinh sach béng bo kit
QIAquick PCR purification, s& duoc gin vao vector biéu hién pQE 30-UA bang enzym
T4-DNA ligase ¢ diéu kién 16°C qua dém. Sau d6, hdn hop san pham lai dugc bién nap
vao té bao E.coli chung DH5a bing phuong phap sdc nhiét. Dong plasmid tai to hop duoc
chon loc va chuyén sang nudi cdy trong méi truong LB 16ng. Su c¢6 mit cua doan gen
AIA2 va A3C2 duge kiém tra bang phuong phap PCR va cit enzym gi6i han.
III. KET QUA
1. Tach RNA tong s va tong hop cDNA

Tach chiét RNA 1a budc dau tién trong quy trinh nghién ctru dé chuin bi nguyén
liéu cho cac budc nghién ciru tiép theo. Hién nay, c6 rat nhiéu phuong phap tach chiét
RNA khac nhau tuy theo ddi twong va diéu kién nghién ctru da duoc cai tao va Gmg dung
rat hiéu qua. RNA tong s6 tir mo gan duoc tach theo phuong phap st dung trizol. Sau qué
trinh tach chiét, chung toi tién hanh xac dinh chat lugng, ndong do va d6 sach cia RNA
bang cach do phd hap thy tir ngoai ¢ hai budc song 260 nm, 280 nm va dién di trén gel
agarose 1%. Mau RNA thu duoc c¢6 do tinh sach kha cao, dao dong tur 1,7 - 1,8 va n6ng do
khoang 3500 - 4000 ng/ul. Két qua dién di RNA trén gel agarose (hinh 1) cho thay, RNA
tach duoc dat yéu cau, khong dut gly, gdm 2 bang rd nét 1a rRNA 28S va 18S.

<« 28S
“18S

Hinh 1: Két qua dién di RNA tong so dwoc tich chiét tir mé gan nguwoi
Mau RNA c6 chét luong tot duge sir dung cho phan ung tong hop ¢cDNA. Do tinh
sach va nong do cDNA ciing duoc xac dinh bang phuwong phap quang phd ké. Mau cDNA
thu duoc c6 d6 tinh sach tir 1,7 - 1,8 va ndng d6 khoang 1400 - 1600 ng/pl.
2. Khuéch dai 2 doan gen A1A2 va A3C2
Pé khuéch dai 2 doan gen 47142 ma hoa ving A1-A2 va doan gen A3C2 ma hoa
ving A3-C1-C2 cta yéu t6 VIII chiing t6i thuc hién phan tng PCR sir dung 2 cip moi dic
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hi¢u. Poan gen 47142 co6 kich thude 3000 bp va doan A3C2 c6 kich thude 2100 bp. Véi
diéu kién thanh phin phan tmg va chu trinh nhiét dugc mé ta & phan phuong phap, san
pham PCR thu duoc c¢6 chat lugng tot, chi gom 1 bang dic hiéu va c6 kich thudc dang nhu
da tinh toén (hinh 2).

3000 bp > Ry S« 2100 bp

Hinh 2: Sin phiam khuéch dai 2 doan gen AIA2 va A3C2 ma hod yéu t6 VIIL. 1: Sin
pham khuéch dai dogn A142; M: Marker 1 kb; 2: Sin phim khuéch dai dogn A3C2

3. Tach dong 2 doan gen A1A2 va A3C2 mi hoa yéu t6 VIII

Chung t6i thyc hién phan tng PCR cho timg cip mdi A1A2 va A3C2, st dung truc
tiép nhimng té bao E.coli trong khuan lac tring lam khuon cho phan tng PCR. Két qua phan
g PCR sau khi dién di trén gel agarose dugc thé hién & hinh 3A va hinh 4C.

3491 bp

<+ 3000 bp 2979 bp

A
Hinh 3. A: San phdam khuéch dai doan gen A142; B: Sin pham cit plasmid mang doan

A1A2 voi enzym Pmll va EcoRV; M: Marker 1 kb; 1: PCR doi churng dwong; 2: PCR tir
plasmid mang doan A1A2; 3: PCR tir plasmid khong mang doan A1A2; 4: Sin phim
PCR-A1A2; 5-6: Sin pham cit plasmid véi enzym Pmll va EcoRV
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O hinh 3A, giéng s 2 c6 san pham PCR khoang 3 kb nhu ddi chimg nén c6 kha
ning nhitng plasmid ndy mang doan gen A7/42. Giéng s6 3 khong c6 san phim PCR nhu
d6i chimg nén plasmid nay khong mang doan gen A742. DNA cua plasmid & giéng s6 2
duoc tach chiét va cat véi enzym Pmll va EcoRV. Enzym Pmll c6 mot diém cat tai vi tri
153 thudc vung MCS I cta vector va mot diém cét trén trinh ty mdi xudi cta doan gen
AlA2. Enzym Sall cling c6 mot diém cét tai vi tri 189 thudc vung MCS II cua vector va
mot diém cdt trén trinh tu mdi nguoc cua doan gen A3C2. San phém cat gém 4 doan c6
kich thudc 3495 bp (gan tuong tmg voi kich thude cia vector 1a 3504 bp), 2979 bp (gan
tuong ung voi kich thudce ciia doan gen 4742 1a 3000 bp), va 2 doan cé kich thudce 25 bp
va 5 bp khong quan sat dugc trén ban gel dién di (hinh 3B - giéng s6 5, 6).

M 7 8 9 10 M 11 12 13

< 3495bp

« 2100 bp <+ 2074 bp

C D
Hinh 4. C: San phdm khuéch dai doan gen A3C2; D: Sin pham cit plasmid mang doan
A3C2 véi enzym Smal va Sall. M: Marker 1kb; 7: PCR doi chirng dwong; 8-9: PCR tir
plasmid mang dogn A3C2; 10: PCR tir plasmid khéng mang dogn A3C2; 11: Sin pham
PCR-A3C2; 12-13: Sin phim cit plasmid véi enzym Smal va Sall

Tuong ty, & hinh 4C, cac giéng s6 8, 9 1a cac plasmid c6 kha ning mang doan gen
A3C2 vi déu co san pham PCR khoang 2,1 kb. Con plasmid ¢ giéng s6 10 khong mang
doan gen A3C2. DNA plasmid dugc cat voi enzym Smal va Sall. Enzym Smal c6 mot
diém cit tai vi tri 186 thugc vung MCS II cta vector va mot diém trén trinh tu moi xudi
ctia doan gen A3C2. Enzym Sall ciing c6 mdt diém cit tai vi tri 189 thudc ving MCS II
ctia vector va mot diém trén trinh tr mdi nguoc cua doan gen 43C2. San pham cit gdm 3

doan c6 kich thudc 3499 bp (gan twong tmg véi kich thude cua vector 1a 3504 bp), 2074 bp
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(gan twong tmg voi kich thudc cia doan gen 43C2 1a 2100 bp) va 1 doan 31 bp khong
quan sat duogc trén gel agarose, (hinh 4D - giéng s6 12, 13).

Nhu vay, ching toi da tich dong thanh cong 2 doan gen 4142 va A3C2 ma héa yéu
t6 VIII bang vector pQE-30UA.
IV. BAN LUAN

Hemophilia 1a mot bénh mau thudng gip trong cong dong va 1a mot van dé xa hoi
dang quan tam. Bénh tuy da duogc noi dén tir 1au, cc biéu hién 1am sang cua bénh da duoc
nghién ciru kha day du, nhung kho khan 16n nhat van 14 van dé diéu tri va phong chay mau.
Vi vy, viée ¢6 duge yéu té VIII tir nhiéu ngudn khac nhau dung trong diéu tri chay mau
va diéu tri du phong cho bénh nhan Hemophilia 14 rat can thiét trong bdi canh hién nay &
nuéc ta. Ché pham dung dé diéu tri thay thé yéu t6 VIII 1a huyét twong twoi dong lanh. Tua
lanh yéu td VIII duoc tach ra sau khi pha dong cham, yéu td VIII ¢6 dic duge san xuét tir
huyét twong sau dé co ddc va bat hoat virus. Nho nhitng thanh tyu cta cong nghé gen,
ngdy nay viéc tao ra dugc yéu t6 VIII tai t6 hop va nhat 1a liéu phap diéu tri gen d3 mé ra
mot hudng diéu tri moi day htra hen ddi v6i nguoi bénh Hemophilia.

Yéu t6 dong mau VIII 12 mot chudi polypeptid don ¢6 ciu trac gdm cac domain Al-
A2-B-A3-C1-C2. Trong d6, chudi ning gom cic domain A1-A2-B va chudi nhe gém cac
domain A3-C1-C2. Poan gen 4142 c6 kich thudc 3000 bp va doan A3C2 c6 kich thudce
2100 bp.

Mot sb nghién ctru cho thiy ring, domain B khong can cho chirc ning cia
FVIII va sau qua trinh dich ma, domain B bi cat khoi chudi nang cua FVIII s€ tao thanh
phan tr FVIII c6 chtrc ning, ma khong anh hudng dén hoat tinh hay tinh khang nguyén cia
protein FVIIL va EVIII ciing duoc biéu hién hiéu qua hon so véi FVIII thé hoang dai
(Debra D. Pittman et al, 1993). Vi vay, ching ti chi khuéch dai va tach dong 2 doan gen
A142 va A3C2 nham thiét ké vector biéu hién mang gen ma hoa yéu t6 VIII khong mang
domain B. V&i nhimng diéu kién thi nghiém va phuong phap nghién ciru da tbi wu, ching
t61 da tach chiét duoc RNA tong sb, tong hop ¢cDNA c6 sé lwong va chat luong tét. Nhimg
san pham trén 1a tién dé cho cac thi nghiém tiép theo. Chung t6i da khuéch dai thanh cong

2 doan gen A1A2 va A3C2 va dua chung vao vector bién nap. Diéu ndy c6 ¥ nghia hét strc
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quan trong, quyét dinh dinh huéng nghién ctru tiép theo cta dé tai 1a: i) Pua cac ving gen
chtrc ning nay vao vector biéu hién trén hé vi khuan E.Coli dé tong hop ra yéu t& VIII tai
t6 hop; va i) Pua cic ving gen chic ning vao hé vector biéu hién trén té bao dong vat
phuc vu cho nghién ctru tmg dung liéu phap diéu tri gen.
V.KET LUAN
Tir nhitng két qua nghién ciru trén cho phép chiing ti rit ra mot sd két luan sau:
- Pia khuéch dai thanh cong ving gen chirc ning ma hoa yéu td VIII A1A2 va A3C2.
- Pi tach va bién nap thanh cong cic ving gen chirc ning cua yéu td VIII vao vector
tach dong.

Két qua nghién ctru nay 1a tién dé cho cac nghién ctru ing dung tiép theo 1 nghién ctru

tong hop yéu to VIII tai td hop va tng dung liéu phap diéu tri gen.
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Summary
CLONING OF THE GENE ENCODING HUMAN RECOMBINANT BLOOD-

COAGULATION FACTOR VIII
Hemophilia A is genetic bleeding disorders that result from a deficiency in factor VIII.
Objective: Clone successfully 4742 and 43C2 gene fragments encoding factor VIII.
Method: Amplify 47142 and A3C2 gene fragments by PCR from human cDNA. PCR
products were ligated into cloning vector pQE-30UA. Recombinant plasmids were
transformed into E.coli DH5a host strain. Inserted 4742 and A3C2 gene fragments were
checked by PCR and restriction enzymes. Result: Successfully amplifying functional gene
fragments encoding factor VIII using specific primers. Conclusion: Obtaining pQE-30UA
vector carrying A1A42 and A3C2 fragments encoding factor VIII.

Key words: Hemophilia A, blood-coagulation factor VIII and expression vector.
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Bai bao s6 2: Thiét ké vector mang gen ma hoa yéu t6 dong mau VIII tai t6 hop.

Tap chi nghién ciru Y hoc (dang gui dang)

THIET KE VECTOR BIEU HIEN YEU TO PONG MAU VIII TAI TO HQP NGUOI
Lwu Vii Diing', Nguyén Thu Thiy', Trin Vin Khanh' Trin Huy Hoang® va Ta
Thanh Vin'

! Truong Pai hoc Y Ha Noi; 2 Vién V¢ sinh dich té Trung vong

Viéc diéu tri dy phong thanh cong bénh hemophilia A bang yéu t6 VIII tdi t6 hop va
liéu phdp gen trén mé hinh ddng vt da mé ra mét hudng nghién cieu day hira hen cho
viéc diéu tri can bénh nay. Muc tiéu: Trong nghién civu nay ching t6i sir ding hai vector
da tach dong yéu t6 VI p.OE30-UA-A1A42 va p.QE30-UA-A3C2 nham thiét ké vector biéu
hién mang doan AI1A2A3C2 duéi sw diéu khién ciia promoter T5. Péi twong va phwong
phdp nghién ciru: Doan gen AIC2 dwoc cdt tir vector p.QE30-UA-AIA2 bang enzyme
Pmll, EcoRV sau dé dwoc bién nap vao vector pOE-30UA-A3C2 di dwoc mé vong. Ky
thudt PCR, cat enzym gioi han va doc trinh ty gen dwoc su dung dé kiém tra sw c6 mat cia
doan gen nay trong vector biéu hién. Két qua: chiing téi da thiét ké thanh céng vector biéu
hién p.QE30-UA-A14243C2 mang doan gen A1A243C2 cia yéu té VIII.
Tir khéa: Hemophilia A, yéu t6 dong mau VIII va vector biéu hién

I. PAT VAN DE

Hemophilia A 12 bénh rdi loan déng mau c6 cin nguyén di truyén do thiéu hut hodc bat
thuong chirc ning cua yéu t6 dong mau VIIL Pay 1a bénh di truyén lin lién quan dén sy
do6t bién gen mi hoa yéu t6 VIII nam tai ving q28 trén canh dai cia nhiém sic thé gidi tinh
X [4]. Theo udc tinh cta to chirc hemophilia thé gidi, hién nay c6 khoang 250.000 bénh
nhan mic bénh hemophilia trong d6 bénh hemophilia A hon chiém téi 85%. Viéc chan
doan chinh xac va diéu tri sém cin bénh ndy c6 mot ¥ nghia rat quan trong nham han ché
t6i da tinh trang chay mau ciing nhu giam thiéu kha ning trd thanh tan tat. Phuong phap
diéu tri bénh hemophili A hién nay chii yéu dua vao viéc truyén méau toan phén, va cac ché
pham tir mau nhu huyét twong, huyét twong twoi dong lanh, tia lanh hodc c6 dic yéu td

VIII d3 ¢6 hiéu qua nhat dinh trong viéc cai thién chirc nang dong mau cho bénh nhan. Tuy
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nhién, cac san pham nay cé nhiéu nhuoc diém nhu: gia thanh dat, ngudn cung han hep,
thoi gian ban hay ngin va dic biét khi sir dung cac san phdm nay bénh nhan c6 nguy co
tiém an mac cac bénh lay nhiém qua duong truyén mau nhu HIV, HBV, HCV. D¢ khac
phuc nhitng nhuoc diém d6 cic nha khoa hoc da thanh cong trong viéc 4p dung cong nghé
gen hién dai dé tao ra yéu t6 VIII tai to hop tmg dung trong trong diéu tri voi wu diém 1a c6
ham luong cao, bao quan dé, hiéu qua rd rét va khong chira cac yéu td nguy co gy cac
bénh truyén nhiém theo duong mau. Thém vao do, viéc diéu tri thanh cong bénh
hemophilia trén mo hinh dong vat bang liéu phap gen di dem lai nhimg trién vong day hira
hen trong viéc diéu tri tn gbc cin nguyén gdy bénh ddi v6i cac bénh nhan hemophilia [3].
O Viét Nam, theo théng ké cua Vién Huyét hoc va Truyén mau TW c6 khoang hon
5.000 bénh nhan hemophilia nhung chi méi phét hién va diéu tri dugc khoang 20% cac
truong hop [1]. Viéc ap dung cac phuong phéap diéu tri théng dung hién nay ciing khong
tranh khoi nhiing han ché nhu da dé cap ¢ trén, dic biét 1a di voi cac bénh nhan Viét Nam
vi gia thanh cta cac ché pham d6 thudong quéa dat so v6i kha ning chi tra ciia hau hét bénh
nhan. Vi vy viéc san xudt ra mot san pham an toan, hiéu qua trong diéu tri dong thoi phu
hop voi diéu kién thuc té Viét Nam s& mang mogt v nghia thiét thuc trong viéc mo rong
pham vi diéu tri, nang cao thé trang va giam thiéu nhiing hau qua do bénh tat mang lai d6i
v6i bénh nhan. Ching t6i tién hanh nghién ctru “Lwa chon va thiét ké vector mang gen
md hod yéu t6 dong mdu VIII tdi t6 hop” nham myc tiéu: 1) Tao ra vector tai t6 hop chua
cac doan gen chtrc ning quan trong cua yéu to VIIL; 2) Bién nap va biéu hién thanh cong
cac doan gen d6 trong té bao vi khuan.
II. NGUYEN LIEU VA PHUONG PHAP
1. Nguyén li¢u:
- Vector p.QE30-UA-A1A2: Mang gen ma hoa doan gen 4/A42 va Vector p.QE30-UA-
A3C2: Mang gen mi hoa doan gen A3C2 cua yéu té VIII [2].
- Cac loai hoa chat can thiét khac duoc mua tir hing QIAGEN, Hoa Ky
2. Phwong phap
2.1. Tach chiét DNA plasmid: Plasmid p.QE30-UA-A1A2 va p.QE30-UA-A3C2 duoc
tach chiét theo quy trinh chuan sir dung KIT QIAgen miniprep
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2.2. Dua doan gen A1A2 vao vector p.QE30-UA-A3C2:
- Dung enzyme Pmlil, EcoRV ¢ cit doan gen A1A42 tir plasmid pQE-30UA-4142 va m&
vong vector p.QE30-UA-A3C2
- Pién di san pham cit trén gel agarose 1% cling v&i thang marker chuan
- Tinh sach DNA tur gel agarose st dung Kit QIAquick Gel Extraction

- Pua doan gen PmlI-A1A2-EcoRV vao vector biéu hién pQE-30UA-43C2 d3 mo
vong bang enzym Pmll va EcoRV nhd T4-DNA ligase ¢ diéu kién 16°C qua dém.

- Hdn hop phan tmg lai dugc bién nap vao té bao biéu hién E.coli bang phuong phap soc
nhiét.
- Su c6 mit ctia doan gen 4142 va A3C2 duoc kiém tra bang phuong phap PCR (sir dung 2
cap mdi AlA2-F: 5° - TGT AGC CAC GTG ATG CAA ATA G - 3’va A3C2-R: 5° -
CAG TGG GTC GAC GTC AGT AGA GGT - 3°), cat enzym gidi han. Cac doan gen s&
dugc phan tich tu dong bang may doc trinh tr gen ABI 310 (310; Applied Biosystem) va
duogc so sanh vai cac trinh ty chudn ciia ngan hang gen.
1. KET QUA
3.1. Cit doan gen A1A2 tir plasmid pQE-30UA-4142 bing enzym Pmlil, EcoRV

Pé tao vector biéu hién yéu td VIIL, vector pQE-30UA-4142 dugc cat béng 2
enzym Pmll va EcoRV. Sau phan tGng cit thu duoc doan gen PmlI-A1A2-EcoRV c6 kich
thude 2979 bp, sé dugc tinh sach bﬁng kit QIAquickTM Gel Extraction. Poan Pm/I-A1A2-
EcoRV s& duogc dua vao vector biéu hién pQE-30UA-43C2 da mé vong. Pé tao dau dinh
bd sung vo1 doan gen Pmll-A1A2-EcoRV, vector biéu hién pQE-30UA-43C2 cling dugc
cit m& vong bang 2 enzym Pmil va EcoRV, c6 kich thudc khoang 5570 bp. Hinh anh trude
va sau khi tinh sach tir gel agarose cia doan gen Pmll-A1A2-EcoRV, vector pQE-30UA-
A3C2 d3 mo vong duoc thé hién ¢ hinh 1 va hinh 2. Toan bd san pham ndi dugc bién nap

vao té bao E.coli biéu hién SG13009 (pREP4).
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6000 bp 5570 bp
3000 bp 3495 bp
2979 bp

Hinh 1. San pham cit trwde khi tinh sach: 1: p.QE-30UA-A3C2; 2: p.QE-30UA-AIA2
bang enzym Pmll va EcoRV. M: Marker 1 kb.

6000 bp
3000 bp

5570 bp
2979 bp

Hinh 2. Sin phdm cdt sau khi tinh sach tiv gel agarose: 1doan A142; 2: p.QE-30UA-
A3C2. M: Marker 1 kb.
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6000 bp
4000 bp

Hinh 3. San pham khuéch dai doan gen A1A2A3C2. M: marker 1 kb; 1,5: sian phim
PCR tir plasmid khong mang doan gen A1A2A3C2; 2-4: sain phim PCR tir plasmid
mang doan gen A1A2A3C2.
3.2. Bién nap vector biéu hién vao chiing E. coli biéu hién

Céc thé bién nap duoc so chon duoc kiém tra bang phuong phap PCR st dung cip
mdi A1A2-F, A3C2-R va phuong phép cit enzym giéi han. Phan tng PCR khuéch dai
doan gen A142A43C2 tir khuén lac cho san pham c6 kich thudc khoang 5100 bp (Hinh 3).

Hinh 4. DNA plasmid tach chiét tie nhitng khudn lac mang doan gen A14243C2. M: Marker 1
kb; 1-3: DNA plasmid mang doan gen AI1A2A3C2.
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Nhitng khuan lac d3 dugc chon loc bang phuong phap PCR cho két qua dwong tinh,
s& tiép tuc dugc nudi cdy trong moi truong LB 10ng va tach chiét DNA. Hinh anh dién di

DNA plasmid dugc thé hién & hinh 4.

5000 bp
3500 bp

Hinh 5. San phim cit p.QE-30UA-A1A2A3C2 bang enzym Pmil va Sall. M: Marker; 1:
Sdn pham cit p.QE-30UA-A142A43C2 bing enzym Pmll va Sall.

Nhitng plasmid mang doan gen s& dugc kiém tra bang phuong phép enzym cat gidi
han. DNA plasmid tach chiét tir thé bién nap sau khi duoc xir 1y bang 2 enzym Pmlil va
Sall cho 3 bang: mot bang c6 kich thudc khoang 3496 bp, tuong duong voi kich thude
vector pQE-30UA cit md vong va mot bang ¢ kich thudc khoang 5053 bp, twong duong
v6i doan gen 414243C2. Nhu viy, ching toi da thanh cong trong viéc thiét ké plasmid
biéu hién yéu t6 VIIL

Céac diém dot bién diém c6 thé phat sinh trong qué trinh thiét ké vector do vay
chung t6i tién hanh kiém tra trinh ty nhitng plasmid mang gen ma hoa yéu t6 VIII (43 duoc
kiém tra bang phuong phap PCR va cit enzym gidi han). So sanh trinh ty doc duoc voi
trinh tr GeneBank. Chi nhitng plasmid khéng mang bat cit mot dot bién diém nao méi

duoc lua chon dé biéu hién protein yéu t6 VIIL
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1 |G TAG ATG AAATAGAG A G GIG G GA G 60
1 |G TAG ATG AAATAGAG A G GIG G GA G 60

6l AGIG A AGAAGATA TA GGGTG AGTGGAA TGT ATGGGA TATATG AAAG 120
6l RGIG A AGAAGATA TA GGGTG AGIGGAA TGT ATGGGA TATATG AAAG 120

121 [GA GGTGAG TG GIGGA G AAGA AGAGTG AAAA I 180
121 IGA GGTGAG TG GIGGA G AAGA AGAGTG AAAA 1806
181 AAA AGT GIGIA AAAAAGA G GITAGAA A GG A 249
181 AA A AGT GIGTA AAAAAGA G GTAGAA A GG A 249
241 PBA AT G TAAG AAGG A GGATGGG G TAGG A A AGG TGAQ 300
241 RBA AT G TAAG AAGG A GGATGGG G TAGG A A AGG TGAQ 300
301 |G ATGATA AGTGGT ATTA A AAGAA ATGG A GI AG A 360
301 |G ATGATA AGTGGT ATTA A AAGAA ATGG A GI _AG A 360
361 |G TGITGGTGTA A TGGAAAG GAGGGAG TGAATATGATGAT AGA  AG 420
361 |G [GITGGIGTA A TGGAAAG GAGGGAG TGAATATGATGAT AGA AG 420
421 | AAAGGGAGAAAGAAGATGATAAAG GGTGGAAG ATA ATATG GG AQ 480
421 | AAAGGGAGAAAGAAGATGATAAAG GGIGGAAG ATA ATATG GG AQ 480
481 (G GAAAGAGAATGG AATGG GA ATGTG A A ATA 540
481 G GAAAGAGAAT GG AATGG GA A TGIG A A ATA 540

Hinh 6. Hinh minh hoa mét phan két qud gidi trinh tw vector ma héa yéu té VIIL

IV. BAN LUAN

Trong nghién ctru nay ching t61 da thanh cong trong viéc dua ca hai doan gen nay
vao vector biéu hién p.QE-30UA. Hai doan gen A/4243C2 cua yéu t& VIII nam sau
promoter Trong nghién clru nay ching to1 da thanh cong trong viéc dua cd hai doan gen
nay vao vector biéu hién p.QE-30UA. Hai doan gen 4714243C2 cua yéu t6 VIII nim sau
promoter diéu hoa T5 cta plasmid pQE-30UA. T5 cua plasmid pQE-30UA. Chung toi da
tién hanh kiém tra bang ky thuat PCR, cét enzyme gii han va doc trinh ty dé dam bao
chic chén hai doan gen nay da duogc bién nap vao vector biéu hién va khong co bét ky mot
diém dot bién ndo co thé phat sinh trong qua trinh thiét ké vector. Cac plasmid duoc lra
chon dé biéu hién protein ctia yéu t6 VIII phai dam bao cic diéu kién 1a doan gen
AIA243C2 phai nam sau promoter T5 va van con vi tri cat Arg 372, Arg 740 va vi tri Arg
1689 dé dam bao rang trong twong lai khi st dung protein tai t6 hop nay dé diéu tri cho
bénh nhan hemophilia thi khi vao mau ching s€ dugc hoat hoa nhd qua trinh phan giai boi

thrombin hodc yéu t6 Xa, khi d6 protein tai t hop ndy s& cit thanh 3 doan Al, A2 va
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A3C1C2. Khi ving A2 s& tuong tic v&i phtic hop A1/A3-C1-C2 lic d6 yéu t6 VIII thuc
su duoc hoat hoa va tham gia vao qué trinh déng méu. Trén thé gidi, di c6 rat nhiéu tac gia
sir dung cac vector khac nhau nhu vector ctia adenovirus hay retrovirus biéu hién thanh
cong yéu to VIII trén mé hinh té bao dong vat [5;6;7] va dic biét nghién ciru cua tac gia
Balagué va cong su, tic gia da s dung vector miniAdFVIII cua adeno virus ¢6 gan 12,5
kDa cua promoter albumin nguoi dé diéu khién qué trinh tong hop yéu t6 VIIL Khi st
dung vector nay lam liéu phap diéu tri gen (gene therapy) trén chudt knockout (chudt VIIT
") cho thiy, vector miniAdFVIII c¢6 kha ning tong hop duoc yéu t& VIII ciia ngudi ma
khong sinh ra khang thé chéng lai chung, sau khi dugc diéu tri bang vector ndy nhimg con
chudt bi bénh hemophilia A c¢6 kha ning cam mau trong vong 30 phit sau khi cit mach
mau & tai, trong khi d6 & nhém chimg cac con chudt mic bénh hemophilia A khong duoc
diéu tri bang liéu phap nay khong cam duogc mau va chét sau d6 (Balagué C et al, 2003).
Viéc thiét ké thanh cong vector biéu hién mang doan gen 414243C2 c¢6 mdt § nghia dic
biét quan trong vi day 1a hai doan gen tham gia vao qua trinh dong mau cia yéu o VIII.
Vector biéu hién nay s€ duogc bién nap vao té bao vi khuén E. coli, té bao dong vat nham
tao ra protein yéu td VIII hodc duoc su dung nhu li¢u phap gen dé diéu tri cho bénh nhan
bi mic bénh hemophilia A trong twong lai.
V.KET LUAN

Tir nhitng két qua thu dugc & trén cho phép chiing t6i rit ra mot s6 két luan sau:

1. Da thiét ké thanh cong vector biéu hién p.QE-30UA-414243C2 mang doan gen
biéu hién 414243C2 ciia yéu t6 VIIL

2. Bién nap thanh cong vector mang gen dich vao chung vi khuén E.coli.
bay la mot két qua mang tinh thyc tién, dic biét co gia tri khoa hoc va mang lai hiéu qua cao
trong diéu kién kinh té xa hoi & nudc ta hién nay. Két qua cua nghién ctru s& 1am tién dé cho
nhing nghién ctru tiép theo nhiam ti wu héa didu kién biéu hién va tinh ché dé thu duoc yéu t6
VIII tai t6 hop c6 dd tinh khiét cao tng dung trong diéu tri.
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Summary
THE DESIGN OF EXPRESSION VECTOR CARRYING HUMAN FACTOR VIII
GENE

The successful prophylactic treatments of hemophilia A by recombinant factor VIII
as well as gene therapy in animal model are promising for treatment of this disease.
Objective: In this research, we used two vectors p.QF30-UA-A1A42 and p.QE30-UA-A3C2
in order to design the expression vector which carrying 4/4243C2 gene of human factor
VIII under the transcription control of TS promoter. Method: The 4742 fragment from
p-OFE30-UA-A1A42 plasmid was cut by Pmll, EcoRV and inserted into p.QE30-UA-A3C2
plasmid. Result: PCR, restriction enzyme and sequencing analysis were used to evaluate

the cloning of 414243C2 gene fragment of human factor VIII to expression vector
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p-OFE30-UA-A142A3C2. Conclusion: Successfully inserted A14243C2 gene fragment of
human factor VIII to p. QE30-UA plasmid under the transcription control of TS promoter.

Key words: Hemophilia A, blood-coagulation factor VIII and expression vector.

Pang hoan thién thém 01 bai bao: Biéu hién protein yéu t6 VIII trén hé E.coli (Du
kién dang trén tap chi Y hoc Viét Nam)
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BO Y TE
THUYET MINH PE TAI
NGHIEN CUU KHOA HQC VA
PHAT TRIEN CONG NGHE

I. Thong tin chung vé dé tai

1. Tén dé tai 2. Ma s6
Nghién ciru dot bién tai nhitng viing gen S va
gen 16i/tién 16i ciia virut viém gan B.

3. Thoi gian thuc hién: 24 thang 4. Cdp quan Iy
(Tir thang 7/2009 dén thang 6/2011) NN [ | Bb cs| |
S.  Kinh phi

Tong s6: 550 triéu dong
Trong d6, tir Ngan sach SNKH: 550 tri¢u dong

6. Thuéc chuong trinh: Dé tai cap Bo Y té 2009

7 | Chii nhiém dé tai va dong chii nhiém dé tai

Ho va tén ctia chii nhi¢m dé tai: NGUYEN THI HA

Hoc ham/hoc vi: Phoé giao su, Tién si

Chtic danh khoa hoc: Pho Gido su, Giang vién cao cép

bién thoai: (CQ): 04-8523798/245 (NR): 04-37545058 Mobile : 0986461323
bia chi co quan: Labo Trung Tam Y sinh hoc, Truong Pai hoc Y Ha Noi

Dia chi: S6 1, Tén That Tung, Ha Noi
Dia chi nha riéng : Phong 1405, Nha A3, Lang quéc té Thang Long, Ha Noi

Pong chii nhiém dé tai : TA THANH VAN

Hoc ham/ hoc vi: Phé Giéo su, Tién siY hoc

Chtrc danh khoa hoc: Pho Gido su, Giang vién chinh

Dién thoai: (CQ): 04-8523798/245 Fax: 04-5743641 Mobile: 0912 272922

E-mail: tathanhvan@yahoo.com hodc tathanhvan@hotmail.com

bia chi co quan: B mén Hoa-Hoa sinh, Truong Pai hoc Y Ha Noi, s6 1, Ton That
Tung

Dia chi nha riéng: Nha $6 6/2, Ngbd 651, phé Minh Khai, Ha No6i
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8 Co quan chi tri dé tai

Tén t8 chitc KH&CN: Truwong Pai hoc Y Ha Noi, By Y té

bién thoai: 04-8523798 Fax: 04-8525115
Webpage: www.hmu.edu.vn

Dia chi: S6 1, Tén Thit Tung, Péng Pa, Ha Noi

II. Noi dung KH&CN ciia dé tai

9 | Muc tiéu cua dé tai

1. Muc tiéu chung

Xéc dinh ddc diém, tan xuat cac dot bién trén vung gen tién 101 (precore)/161 (core-
promoter) va gen S trén mot s6 nhém dbi tugng nhiém virus viém gan B.

2. Muc tiéu cu thé

- Xé4c dinh tan xudt va dic tinh cic dot bién trén cic ving gen tién 161 (precore)/15i
(core-promoter) va gen S ctia virus viém gan B trén nhom ddi twong 13 nguoi lanh va
bénh nhan mang virus viém gan

- Xac dinh trinh tu chudi axit amin trén quyét dinh “a” trén khang nguyén bé mat cua
virus viém gan B va cac vi tri dot bién thoat & cac dbi tugng da va chua tiém vacxin
viém gan B

10 | Tinh hinh nghién ciru trong va ngoai nwoc

e Tinh trang dé tai (X) Moi [ ]Ké tiép dé tai da két thic giai doan trudc

e Tong quan tinh hinh nghién ciru thudc linh vuc ciia dé tai ( Thé hién su hiéu biét can
thiét cua to chirc, ca nhan dang ky chu tri dé tai vé linh vuc nghién ctru - ndm dugc
nhitng cong trinh nghién ctru di co lién quan dén dé tai, nhimng két qua nghién ciru
moi nhét trong linh vyc nghién ctru dé tai, néu rd quan diém cua tac gia vé tinh buc
xuc cua dé tai,...)

Ngoai nuéc

M&i lién quan tryc tiép vé bénh hoc gilta viém man tinh va ung thu da duogc cac
nha y hoc hién dai chimg minh mét cach rd rang trong cac nghién ciru cong bd gan day
trén nhiéu tap chi khoa hoc uy tin (7). Mot trong sé d6 1a co ché bénh sinh ung thu té
bao gan nguyén phat (UTTBGNP) trén cac bénh nhan viém gan man ma nguyén nhan
cha yéu 13 do nhiém virus gy viém gan (HBV, HCV...) (2, 39). Theo cic nghién ciru
duogc cong bd gan day khoang 53 % sb ca UTTBGNP c¢6 mbi twong quan chit ché véi




HBV (28). Ty 1¢ phat sinh phét trién ung thu gia ting gap 25-37 lan trén cic bénh nhan
dwong tinh v&i khang nguyén bé mit HBsAg va thuc té 1a 70-90 % UTTBGNP trén
bénh nhan viém gan B phat trién trén nén gan xo (40). Mt khac, bénh sinh ung thu gan
phat trién qua nhiéu giai doan véi nhitng bién d6i & muc do phan tir xay ra trong qua
trinh biét hoa, tai cau tric va thuc bao (3). Hon nita dot bién gen tich lity trong qua trinh
nay s& hoat hoa cac gen sinh ung thu va bat hoat cac gen khang ung thu trén té bao gan
(25) (26) (37). Rd rang rang HBV nguyén nhan hang dau cua gy nén cac thuong ton va
bénh 1y vé& gan. Theo udc tinh trén thé gidi c6 khoang hai ty nguoi dd nhiém HBYV,
trong do ¢ trén 400 triéu nguoi1 dang mang HBV man tinh (10) (23). Ty I¢ ngudi mang
HBYV man tinh thay ddi theo khu vuc dia 1y, dao dong tir 10-20% dan s6 & Trung Qubc,
cac nude ving Pong Nam A, quan dao Tay Thai Binh Duong va khu vuc Sup-Sahara
ciia Chau Phi dén dudi 1% ¢ khu vuc Bic Au va Bic My (27). Khoang 15-40% céc
truong hop viém gan B man tinh phét trién thanh xo gan, suy gan hoic UTTBGNP(27)
(8). Theo bao cdo cua vién nghién ctru ung thu My, ndm 2007 ¢6 hon 700 nghin ca ung
thu gan mai trong do tap trung chu yéu ¢ cac nudc dang phat trién va khoang 680 nghin
ca tir vong (16). O Viét Nam ty 1é nhiém HBV dung & hang cao nhat thé gidi, ty 1é
HbsAg (+) & nguoi 16n khoe manh tir 10-20%, tham chi ¢6 noi 1én dén 26% (12). Nhu
vay udce tinh c¢6 khoang 10 tri¢u nguoi dang mang HBV man ¢ nudc ta va nguy co phat
sinh cdc bénh 1y vé& gan nhu xo gan, suy gan va UTTBGNP 14 rit cao. Cho dén nay
phuong phap phong chong nhiém HBV duoc ap dung rong rii nhét 13 sir dung vacxin
HBV khang khang nguyén bé mit virus (HBsAg) (17) (24), tuy nhién hiéu qua bao vé
ctia vacxin phu thudc vao nhidu yéu té nhu mirc d6 ap dung rong rdi va dong bo trong
quﬁn thé dan cu, hiéu lyc cia vacxin va dic biét la sy khang mién dich gdy nén bdi cac
dot bién trén gen “S”, trong d6 chu yéu 1a chudi trinh ty trén quyét dinh “a”, quy dinh
HbsAG cua HBV (17) (1).
Gié6i thiéu vé virus HBV

Vius viém gan B (HBV) thudc dong ho Hepanaviridae, 1a nguyén nhan gay viém
gan man, xo gan va UTTBGNP (38). Bo gen (genome) cia HBV ¢6 cdu trac chudi
DNA kép dang vong véi mot mach don khong lién tiép va khép kin chira khoang 3200
cip doi base (base pair). BO gen ndy chita bon doan DNA doc md chong nhau
(overlaping open-reading frames, ORFs) mi hoa cho bdn loai protein khac nhau:
protein vo (pre-S/S), 161 (precore/core), sao chép (polymerase, P) va protein X (HBx).
Poan pre-S/S ma héa cac glycoprotein bé mit bao gdm: glycoprotein dang 16n (L), giita
(M) va nho (S). Ba glycoprotein bé mit niy tao nén ciu triic khang nguyén vo HBsAg
ctia HBV (14, 15). Poan precore/core phién ma thanh chudi precore polypeptid va dugc
bién dbi thanh protein dang hoa tan, HbeAg, nucleocapsid protein va khang nguyén 15i
cua HBV. Protein polymerase hoat dong nhu mdt enzym tai ban va sao chép nguoc
(reverse transcriptase). Protein X 1a mot tdc nhan quan trong hoat héa qua trinh phat
sinh, phat trién UTTBGNP (2, 34) (19).




{163aa)
PRE-S

(189aa/219aa)

Hinh 1. Céu triic phin tir ciia HBV

Vai tro cua dot bién gen tién 16i (precore)/ 16i (core) va gen S.

Rét nhiéu nghién ctru da chi ra ring viém gan B man tinh 12 nguyén nhan hang
dau giy ra cac thuong ton va bénh 1y vé gan. Pay 1a mot qua trinh dién ra qua nhiéu
giai doan dudi tic dung phdi hop ciia nhidu yéu t6 lién quan chit ché véi nhau (6). Sau
khi xAm nhap vao té bao gan DNA cua virus tiép hop v6i nhiém sic thé ngudi bénh 1am
thay doi hoat dong cac gen & gan vi tri tiép hop (29) (31). Mic du su tiép hop HBV-
DNA ciia virus voi nhiém sic thé khong dong vai trd quan trong cho sy nhan 1én cua
virus, nhung n6 cho phép HBV-DNA t6n tai man tinh trong té bao gan. Nghién ciru ing
dung tién bo trong k¥ thuat PCR da khing dinh sy tiép hop gen virus xay ra trong hiu
hét cac trudng hop vao giai doan sém cia qué trinh nhiém virus va chi xay ra trong qua
trinh ting sinh cua té bao. Hau qua cua tiép hop nay 1a cac protein duoc phién ma tir cac
gen dot bién cuia HBV tuwong tac véi cac protein ndi bao lam gia ting dot bién gen va
thay ddi cac kénh dan truyén tin hiéu t& bao dan dén rdi loan su phat trién binh thuong
cta té bao gan. Dot bién trén ving gen tién 15i (precore)/ 15i (core-promoter) ctia HBV
cha yéu 1a dang dot bién kép T1762A1764, dot bién nay thuong di kém véi su giam
murc d6 bicu hién ciia HBeAg (20, 21, 36). Pay 1a dot bién dugc tim thay trén DNA cia
HBYV tach chiét tir huyét thanh va tir khéi u trén cac bénh nhan ung thu gan nguyén phat
va viém gan man, nhung it gdp ¢ nhiing nguoi lanh mang virus va nhitng bénh nhén c6
dap tng mién dich. Do HBeAg c6 kha ning @c ché sy nhan 1én ctia HBV nén khi mirc
d6 biéu hién ciia HBeAg trong té bao gan giam xudng s& lam gia ting qué trinh tai ban
cua HBV (20). Bay cling 1a nguyén nhan chinh giy nén tinh trang viém gan man. giam
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dap tng mién dich dich thé va té bao dong thoi gdy ton thuong té bao gan ciing nhu gia
tang sy phat sinh phat trién ung thu t& bao gan. Mot dang dot bién khac thuong di ciing
v6i dang dot bién trén 12 T1653 va hay gip ¢ bénh nhan ung thu gan nguyén phat. Dot
bién nay lam thay ddi a-box, 14 noi bam ciia protein C/EBP (enhancer binding protein)
va cac yéu td tuong hd voi doan trinh ty dic hiéu, gia ting 4i luc cua C/EBP va do d6
tang cuong hoat dong cia vung gen 101 (core-promoter) tang kha nang sao chép gen
HBV (20, 35). Dang d6t bién thu ba la dot bién trén cac chudi trinh ty 1753-1757 va
1742-1747. Cac dang dot bién nay lam thay do6i céu triic ving promoter, thuan loi cho
enzyme sao chép nguoc (reverse-transcriptase) hoat dong va tang cuong tai ban HBV
DNA (35). Ngoai ra cac dang dot bién it gip hon gdm co: A/T1764A/G1766 va
T1766A1768 (13), vai tro cua cac dot bién nay chua rd rang can lam sang to boi cac
nghién ctru bd sung. Dot bién xoa doan va thém doan ciing xay ra trén ving gen tién
161/ 161 ctia HBV. C6 it nhat 20 loai ddt bién x6a mot doan trinh tu nucleotide da duge
mo ta trén cac bénh nhan c6 biéu hién ton thuong té bao gan ning nhu xo gan va ung
thu té bao gan (18, 22). Pay la dang dot bién thuong xay ra trong giai doan mudn cua
bénh va thudng co céac triéu ching 14m sang dién hinh (20).

[NTT], [RTA]

® 2] S
. Faserd g

Hinh 2. Cau truc phdn twr cia chudi axit amin trén quyét dinh “a” trén khang
nguyén bé mat cua HBV. Hai vong acid amin chinh tgi viing wa nudc duwoc xac dinh
boi cac cau noi disulfide. Vi tri cac dot bién dwoc thé hién bang cac chir so trong vong

tron. Dot bién thodt chii yéu & vong acid amin thir 2 trén chudi trinh tw quyét dinh “a”,
tw vi tri acid amin 139-147 hodac 149.




O khia canh khac, dot bién trén gen S ctia HBV, bao gdm chudi chudi trinh tir
quyét dinh “a”, thuong xay ra trén cac nucleotide trong by ba ma hoa tai mét s6 vi tri
dién hinh lam thay ddi trinh tu acid amin bao gém: I/T126A, Q129H, T1311, M133L,
K141E, T143L, D144H/A, G145R, va thém ba amino acid gifra hai acid amin & vi tri
123 va 124, trong d6 quan trong nhit 1a dot bién G145A (6, 33) (4) (32). Cac dot bién
nay lam thay d6i cdu trac gen nhung khong ngin can sy tong hop va tiét HbsAg (6).
Nhiéu nghién ctru di chi ra rang dot bién trén chudi trinh tu quyét dinh “a” lién quan
dén hiéu luc cua vaccine hoat hoa khang thé khéang HBs (30, 43). Nhiéu acid amin thay
d6i & vung tiép xuc ciia HbsAg bao gdm ca x6a doan trinh ty trude acid amin 124 duoc
xac dinh 13 1am giam kha niang bam, bat hoat phan ung cua khang thé don va da dong
khang HBs vé&i cum eitope cua chudi trinh tu quyét dinh “a” (11). Pay 1a cac dot bién
“thoat” 1am mat hiéu lyc bao vé cua vaccine dbi voi cac dbi twong nhiém HBV (5) (9).
Dang dot bién thir hai xay ra trén gen S ctia HBV 1a dot bién x6a doan preS. Theo Gao
ZY va CS thi dot bién ndy xay ra trén bénh nhan ung thu té bao gan nguyén phat va
viém gan man v6i tin xudt lan luot 1a 38,46% va 7,14%. Thong thudng dot bién trén
gen S bao gdom chudi trinh tu quyét dinh “a” ciia HBV khong phat hién dugc trén cac
bénh nhan viém gan cip do HBV. Sy tich lity dot bién trén gen S song song véi su ton
tai cia HBV trong co thé va phﬁn nao do chi dugc phat hién trong giai doan mudn cia
bénh véi nhirng ton thuwong dién hinh tai té bao gan (42). Dot bién nay c6 thé truyén qua
cac ddi tuong va tdn tai ca khi c6 sy hién dién cua khang thé khéang HBs véi néng do
cao trong huyét thanh (41). Pay 1a mot vin dé day thach thic ddi véi cac nha Y-Sinh
hoc trong vi€c tim ra cac vaccine mai co6 hi¢u luc véi cac loai dot bién noi trén.

Trong nwdoc:

Céc nghién ctru duge thuc hién tir trude dén nay & nudce ta chu yéu la diéu tra vé ti
1&¢ nhiém, ngudi lanh mang virus méc bénh cung voi mot sé phwong phap chan doan,
diéu tri viém gian man va UTTBGNP. Theo Hipgrave va CS, ty 1¢ HbsAg (+) & ngudi
16n khoe manh ¢ nudc ta tir 10-20%. Nghién ciru cac yéu t6 nguy co cho thiy ti 1¢ bénh
nhan UTTBGNP sau viém gan man la trén 50%. Tén suét xuat hién ung thu sau thoi
gian nhiém virus sau 5 nim 13 6%, sau 10 nam 1a 15% (31). Theo théng ké ctia Tran Thi
Chinh va CS thi ti I¢ bénh nhan UTTBGNP c6 HbsAg (+) chiém t&i 82% va theo mot
sO tac gia khac thi ti 18 nay ciing kha cao chiém tir 62-85%. Trong nhimg nim gan day
v6i su phat trién manh mé trong nghién ctru Y sinh hoc phan tir va té bao & nudc ta,
mot s6 nhom nghién ciru da bude dau xac dinh dot bién trén gen X cia HBV nhung
chwra c6 mot nghién ciru dong bo nao duoc trién khai dé danh gia dot bién trén gen tién
16/ 15i ciing nhu gen S cia HBV. Pay 1a mot nghién ciru ¢6 ¥ nghia hét strc quan trong
vi su thay ddi vé gen bao gio ciing 1a sy thay doi sém nhét trudc khi xut hién thay doi
hinh théi t& bao. Viét Nam 1a qudc gia 6 ti 16 nhiém HBV cao, viéc xac dinh dot bién
gen HBV tur d6 tim ra cac dot bién dic hiéu dé du doan cac yéu tb nguy co, chan doan
som va chan doan giai doan phat trién cling nhu danh gid tién luong cic bénh 1y vé gan
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13 mot viéc 1am hét strc cAp bach va can thiét. Pay ciing 13 mot cong trinh ¢6 tinh khoa
hoc va thyc tién cao, giai quyét mot vin dé bire thiét dit ra cho nén Y hoc Viét Nam. La
truong Pai hoc Y dau nganh trong ca nudc, Truong Pai hoc Y Ha Noi c6 doi ngii khoa
hoc nhiéu kinh nghi¢m trong linh vuc Y hoc co sé cling nhu Y hoc lam sang. D6 1a tién
dé virng chic dé c6 thé ap dung nhiing tién bo khoa hoc trong linh vire Y-Sinh hoc phan
ttr va thuc tién 14m sang phuc vu su nghiép cham soc strc khoé nguoi dan. Truong da va
dang chu tri nhitng dy an 16n vé Pao tao-Nghién ctru khoa hoc, ké ca cac du an do to
chirc quéc té tai tro, nhiéu trang thiét bi hién dai da duoc dau tu cho cac B mon Y hoc
co s0 nhu B mon Hoa sinh, B0 mon M6 phoi, B§ mon Sinh hoc-Di truyén, B6 moén
Mién dich va dic biét 1a Labo trung tim v6i cac danh muyc trang thiét bi can thiét va
Truong ciing dang duwoc B Y té cap kinh phi dé x4y dung mot Trung tim Gen-Protein
v6i day du cac trang thiét bi may moc hién dai, can thiét dé c6 thé trién khai cac cong
trinh nghién ctru khoa hoc theo dinh hudng nay.

e Liét ké danh muc cic cong trinh nghién ciru c6 lién quan di dugc cong bd trong
vong 10 nam gan day hodc dé tai nghién ciru da dugc nghiém thu trong vong 5 nim
gan day.

Tai liéu tham khao

1. Ashton-Rickardt, P. G., and K. Murray. 1989. Mutations that change the
immunological subtype of hepatitis B virus surface antigen and distinguish
between antigenic and immunogenic determination. J Med Virol 29:204-14.

2. Beasley, R. P. 1988. Hepatitis B virus. The major etiology of hepatocellular
carcinoma. Cancer 61:1942-56.

3. Brechot, C., D. Gozuacik, Y. Murakami, and P. Paterlini-Brechot. 2000.
Molecular bases for the development of hepatitis B virus (HBV)-related
hepatocellular carcinoma (HCC). Semin Cancer Biol 10:211-31.

4. Bruce, S. A., and K. Murray. 1995. Mutations of some critical amino acid
residues in the hepatitis B virus surface antigen. J] Med Virol 46:157-61.

5. Chiou, H. L., T. S. Lee, J. Kuo, Y. C. Mau, and M. S. Ho. 1997. Altered
antigenicity of 'a' determinant variants of hepatitis B virus. J Gen Virol 78 ( Pt
10):2639-45.

6. Cooreman, M. P., G. Leroux-Roels, and W. P. Paulij. 2001. Vaccine- and
hepatitis B immune globulin-induced escape mutations of hepatitis B virus
surface antigen. J Biomed Sci 8:237-47.

7. Coussens, L. M., and Z. Werb. 2002. Inflammation and cancer. Nature
420:860-7.

8. Fattovich, G., T. Stroffolini, I. Zagni, and F. Donato. 2004. Hepatocellular
carcinoma in cirrhosis: incidence and risk factors. Gastroenterology 127:S35-50.

7




10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

Fujii, H., K. Moriyama, N. Sakamoto, T. Kondo, K. Yasuda, Y. Hiraizumi,
M. Yamazaki, Y. Sakaki, K. Okochi, and E. Nakajima. 1992. Gly145 to Arg
substitution in HBs antigen of immune escape mutant of hepatitis B virus.
Biochem Biophys Res Commun 184:1152-7.

Ganem, D., and A. M. Prince. 2004. Hepatitis B virus infection--natural history
and clinical consequences. N Engl J Med 350:1118-29.

Grethe, S., M. Monazahian, I. Bohme, and R. Thomssen. 1998.
Characterization of unusual escape variants of hepatitis B virus isolated from a
hepatitis B surface antigen-negative subject. J Virol 72:7692-6.

Hipgrave, D. B., T. V. Nguyen, M. H. Vu, T. L. Hoang, T. D. Do, N. T. Tran,
D. Jolley, J. E. Maynard, and B. A. Biggs. 2003. Hepatitis B infection in rural
Vietnam and the implications for a national program of infant immunization. Am
J Trop Med Hyg 69:288-94.

Horikita, M., S. Itoh, K. Yamamoto, T. Shibayama, F. Tsuda, and H.
Okamoto. 1994. Differences in the entire nucleotide sequence between hepatitis
B virus genomes from carriers positive for antibody to hepatitis B e antigen with
and without active disease. J Med Virol 44:96-103.

Howard, C. R. 1995. The structure of hepatitis B envelope and molecular
variants of hepatitis B virus. J Viral Hepat 2:165-70.

Howard, C. R., and C. J. Burrell. 1976. Structure and nature of hepatitis B
antigen. Prog Med Virol 22:36-103.

Jemal, A., R. Siegel, E. Ward, T. Murray, J. Xu, and M. J. Thun. 2007.
Cancer statistics, 2007. CA Cancer J Clin 57:43-66.

Jilg, W. 1998. Novel hepatitis B vaccines. Vaccine 16 Suppl:S65-8.

Kanai, K., M. Kako, T. Aikawa, K. Hino, H. Tsubouchi, Y. Takehira, S.
Iwabuchi, T. Kawasaki, F. Tsuda, H. Okamoto, Y. Miyakawa, and M.
Mayumi. 1996. Core promoter mutations of hepatitis B virus for the response to
interferon in e antigen-positive chronic hepatitis B. Am J Gastroenterol 91:2150-
6.

Kao, J. H. 2002. Hepatitis B viral genotypes: clinical relevance and molecular
characteristics. J Gastroenterol Hepatol 17:643-50.

Kramyvis, A., and M. C. Kew. 1999. The core promoter of hepatitis B virus. J
Viral Hepat 6:415-27.

Kurosaki, M., N. Enomoto, Y. Asahina, I. Sakuma, T. Ikeda, S. Tozuka, N.
Izumi, F. Marumo, and C. Sato. 1996. Mutations in the core promoter region
of hepatitis B virus in patients with chronic hepatitis B. ] Med Virol 49:115-23.
Laskus, T., J. Rakela, M. J. Tong, M. J. Nowicki, J. W. Mosley, and D. H.
Persing. 1994. Naturally occurring hepatitis B virus mutants with deletions in
the core promoter region. J Hepatol 20:837-41.

Lee, W. M. 1997. Hepatitis B virus infection. N Engl J Med 337:1733-45.

8




24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Lemon, S. M., and D. L. Thomas. 1997. Vaccines to prevent viral hepatitis. N
Engl J Med 336:196-204.

Lengauer, C., K. W. Kinzler, and B. Vogelstein. 1998. Genetic instabilities in
human cancers. Nature 396:643-9.

Loeb, L. A., and F. C. Christians. 1996. Multiple mutations in human cancers.
Mutat Res 350:279-86.

Lok, A. S. 2004. Prevention of hepatitis B virus-related hepatocellular
carcinoma. Gastroenterology 127:S303-9.

Lupberger, J., and E. Hildt. 2007. Hepatitis B virus-induced oncogenesis.
World J Gastroenterol 13:74-81.

Murakami, Y., K. Saigo, H. Takashima, M. Minami, T. Okanoue, C.
Brechot, and P. Paterlini-Brechot. 2005. Large scaled analysis of hepatitis B
virus (HBV) DNA integration in HBV related hepatocellular carcinomas. Gut
54:1162-8.

Okamoto, H., K. Yano, Y. Nozaki, A. Matsui, H. Miyazaki, K. Yamamoto,
F. Tsuda, A. Machida, and S. Mishiro. 1992. Mutations within the S gene of
hepatitis B virus transmitted from mothers to babies immunized with hepatitis B
immune globulin and vaccine. Pediatr Res 32:264-8.

Paterlini-Brechot, P., K. Saigo, Y. Murakami, M. Chami, D. Gozuacik, C.
Mugnier, D. Lagorce, and C. Brechot. 2003. Hepatitis B virus-related
insertional mutagenesis occurs frequently in human liver cancers and recurrently
targets human telomerase gene. Oncogene 22:3911-6.

Prange, R., C. M. Mangold, R. Hilfrich, and R. E. Streeck. 1995. Mutational
analysis of HBsAg assembly. Intervirology 38:16-23.

Ruiz-Tachiquin, M. E., H. A. Valdez-Salazar, V. Juarez-Barreto, M.
Dehesa-Violante, J. Torres, O. Munoz-Hernandez, and M. T. Alvarez-
Munoz. 2007. Molecular analysis of hepatitis B virus "a" determinant in
asymptomatic and symptomatic Mexican carriers. Virol J 4:6.

Seeger, C., and W. S. Mason. 2000. Hepatitis B virus biology. Microbiol Mol
Biol Rev 64:51-68.

Takahashi, K., Y. Akahane, K. Hino, Y. Ohta, and S. Mishiro. 1998.
Hepatitis B virus genomic sequence in the circulation of hepatocellular
carcinoma patients: comparative analysis of 40 full-length isolates. Arch Virol
143:2313-26.

Takahashi, K., K. Aoyama, N. Ohno, K. Iwata, Y. Akahane, K. Baba, H.
Yoshizawa, and S. Mishiro. 1995. The precore/core promoter mutant
(T1762A1764) of hepatitis B virus: clinical significance and an easy method for
detection. J Gen Virol 76 ( Pt 12):3159-64.

Thorgeirsson, S. S., and J. W. Grisham. 2002. Molecular pathogenesis of
human hepatocellular carcinoma. Nat Genet 31:339-46.

9




38.  Tiollais, P., C. Pourcel, and A. Dejean. 1985. The hepatitis B virus. Nature
317:489-95.

39.  Tsukuma, H., T. Hiyama, S. Tanaka, M. Nakao, T. Yabuuchi, T. Kitamura,
K. Nakanishi, I. Fujimoto, A. Inoue, H. Yamazaki, and et al. 1993. Risk
factors for hepatocellular carcinoma among patients with chronic liver disease. N
Engl J Med 328:1797-801.

40. Velazquez, R. F., M. Rodriguez, C. A. Navascues, A. Linares, R. Perez, N.
G. Sotorrios, 1. Martinez, and L. Rodrigo. 2003. Prospective analysis of risk
factors for hepatocellular carcinoma in patients with liver cirrhosis. Hepatology
37:520-7.

41.  Weber, B. 2005. Genetic variability of the S gene of hepatitis B virus: clinical
and diagnostic impact. J Clin Virol 32:102-12.

42. Zhang, Y. Y., E. Nordenfelt, and B. G. Hansson. 1996. Increasing
heterogeneity of the 'a' determinant of HBsAg found in the presumed late phase
of chronic hepatitis B virus infection. Scand J Infect Dis 28:9-15.

43,  Zuckerman, J. N., and A. J. Zuckerman. 2003. Mutations of the surface
protein of hepatitis B virus. Antiviral Res 60:75-8.

11 | Cdch tiép cin, phwong phdp nghién civu, kj thudt sé siv dung (luan c 1d cach tiép
can - thiét ké nghién ciru, cach chon mau, c& mau, tiéu chuén lva chon dbi tuong
nghién ctru, phuvong phap nghién ctlru, ky thuat s€ su dung - so sanh véi cac phuong
thirc giai quyét tuong ty khac, cac chi tiéu nghién ctru, phuong tién k¥ thuat, trang
thiét bi dé xac dinh cac chi tiéu nghién ctru, néu duogc tinh mai, tinh ddc dao, tinh
sang tao cua thiét ké nghién ciru va phuong phap nghién ciru nay)

Nhu d3 trinh bay & trén HBV 1a nguyén nhan chii yéu gy ra cac ton thuong
nghiém trong trong cic bénh 1y vé gan. Cho dén nay viéc diéu tri cac bénh Iy vé gan nhu
viém gan man, xo gan hay ung thu té bio gan nguyén phat vin dang con 1a mét tré ngai
16n dbi v6i cac nha Y hoc. Hiéu qua cua diéu tri 1a rat thip va tén kém. Phuong phéap
phong nhiém HBV bang cach su dung vaccine ¢ nudc ta di c6 nhimng thanh cong nhét
dinh voi ty 1& nguoi dan str dung ngdy cang cao va hon nita chung ta di san xuat duoc
vaccine phong HBV c¢6 dap tng mién dich tét. Tuy nhién nhimg dot bién thoat trén chudi
trinh ty quyét dinh “a” lam giam hiéu lyc ciia vaccine va c6 thé lan truyén gitta cac ddi
tuong nhiém HBV trong cong dong dan cu. Chinh vi vdy, mdi quan tim hang diu cua cac
nha Y hoc hién nay dbi véi UTTBGNP khong chi ¢ Viét Nam ma con trén thé gidi 1a tim
ra cac dot bién dién hinh trén ving gen tién 15/ 15i ciing nhu gen S cia HBV dé dénh gia
dugc mbi tuong quan giita dot bién va bénh sinh ciing nhu cac tén thuong bénh 1y tai té
bao gan. X4ac dinh duoc cac dot bién thoat trén chudi trinh tu quyét dinh “a” cuia gen S dé
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c6 nhitng nghién ctru tiép theo nham dwa ra cac san pham vaccine méi c¢é hiéu luc véi cac
dang dot bién trén. Duya trén diéu kién vé con nguoi, voi doi ngili can bd khoa hoc chuyén
nganh Y-Sinh hoc phén tir t& bao va Mién dich hoc nhiéu kinh nghiém cung véi trang thiét
bi hién dai hién c6, chung t6i thiét ké mo hinh nghién ctru trién khai dé tai nay theo céc
budc sau: i) Lwa chon déi tuwong, thu thdp va bdo quan mdu nghién ciru; ii)Thiét ldp va
chudn héa cdc kj thudt tach chiét gen va phan tich dét bién; iii) Panh gid méi twong quan
gitta dot bién gen va cac giai doan phat trién bénh; iv) Xac dinh cac vi tri dot bién thoat
trén chudi trinh tw quyét dinh “a” cia gen S trén cdc déi twong dd va chuwa tiém vaccine
tir d6 dé xudt gidi phdp can thiép.. D& thyc hién dugc toan bd quy trinh cong nghé dé ra o
trén, hién nay cac nhom nghién ctru cia chiing t6i da c6 tat ca trang thiét bi cling nhu lam
chu dugc céc ky thuat can thiét. Thém vao d6 cac nhom nghién ctu da va dang nhan duoc
su tro gitip vé k¥ thut va dao tao can bo tir cac dbi tac tir cac cuong qudc vé té bao goc
nhu Hoa Ky, Nhat Ban, Thuy Pién, Singapore. Diéu ndy dam bao cho dé tai co tinh kha
thi cao.

Phwong phap nghién ciru, ky thudt sir dung:
11.1. Lya chon dbi twong, thu thap va bio quan miu nghién ciru:
- P6i twong nghién ciru
e Dbi tuong tham gia vao nghién ctru gdm bénh nhan mang HBV c¢6 viém gan man
hodc xo gan. Cac dbi tuong dugc lya chon phan bd can ddi theo tudi va gidi.
e Tét ca cac ddi tuong duoc lam cac xét nghiém chan doén, cac bénh nhan dugc thim
kham 1dm sang va cac xét nghiém tham do hinh thai dé chan doan xac dinh bénh.
Cac dbi tuong va bénh nhan tham gia nghién ctru khong bi cac bénh 1y phdi hop
khéc.
- Céch thirc thu thap miu
e Thu thip mau mau: Khoang 50 mau mau ngoai vi ctia bénh nhan thudéc nhom dbi
tuong nghién ctru: nguoi mang HBV bi viém gan man, xo gan s€ dugc thu thap.
Cac d6i tuong nghién ctru dugc thu thp tai Bénh vién truong Pai hoc Y Ha Noi va
Vién Y hoc Lam sang cac bénh Nhiét d6i quéc gia.

11.2. Thiét 1ap va chuin hoéa cac ky thuét tach chiét gen va phan tich dot bién
Gom cac phuong phap va k§ thuat sau:
- Thiét ké cac cip mdi dic hiéu cho phan tng khuéch dai cac doan gen precore/ core va
gen S cua HBV.
- K§ thuat tach chiét DNA:
e DNA dugc tach chiét tir huyét thanh sir dung QIAamp DNA Blood Kit (Qiagen
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Inc., Hilden, Germany).
- K§ thuat x4c dinh typ virus va cac diu an khang nguyén cia virus viém gan B:

e Typ virus viém gan B dugc xac dinh bang phuong phap khuéch dai gen hinh thai
gidi han (PCR-RFLP).

e Cac ddu 4n khang nguyén cua virus viém gan B duoc xac dinh bang phwong phap
Enzyme-linked immunosorbent assay (ELISA).

- Xay dung cac quy trinh tich dong gen va lya chon vector bién nap phu hop (pTEeasy...)
voi tirng doan gen virus. Thuc hi¢n tdch dong san phém PCR, va bién nap vao E. Coli,
tach chiét va tinh sach plasmid.

- K§ thuat giai trinh tw gen va phan tich dot bién:

e DNA cua virus tach chiét tir huyét thanh duoc sir dung dé khuéch dai ving gen tién
16i (precore)/ 15i (core) va ving gen S bang phan tng PCR véi cac cip moi dic
hi¢u.

e San pham PCR dugc tinh sach tir agarose gel st dung Promega Wizard SV gel
clean-up system (Promega, USA) va phuong phap Ethanol precipitation.

e DNA sau khi tinh sach dugc dwa vao giai trinh ty truc tiép sir hodc (tach dong gen
trong vector) st dung phuong phip BigDye terminator sequencing (Applied
Biosystems, Foster city, USA).

e Trinh ty gen dugc doi chi€u va so sanh véi trinh ty cua ching hoang dai trén

GenBank (National center for biotechnology information, NCBI) va phan tich theo
phuong phép ABI Prism 310 genetic analyzer (Applied Biosystems).

11.3- Panh gia dt bién gen trén cac nhém doi twong nghién ciru
- Céc trinh ty gen sau khi phan tich duoc d6i chiéu két qua sit dung chuong trinh
GENETYX (GENETYX Corporation, Tokyo, Japan).
- Phan bd dot bién diém va dot bién xoa doan duoc danh gia bang Chi-squared test va
Fischer’s test.
- Két qua phan tich gen, dinh typ virus, cic ddu an khang nguyén virus dugc phén tich sir
dung “Wilcoxon rank sum” va Fischer’s extract test.
- Tuong tac cua cac yéu t6 nguy co do hau qua ciia dot bién gen dén sy phat sinh phat trién
cac bénh 1y vé gan dugc phén tich theo phuong phap “Logistic regeneration”.
- Két qua mang y nghia thong ké duoc thiét lap & mirc P<0.05.

Tinh mdoi, tinh doc dao, tinh sang tao:
Trong khuén kho cua dé tai nay chung t6i dé xuat va dy dinh thuc hién mot s6 phuong
phép va k¥ thudt méi nhu sau:
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>  Sir dung enzyme Pyrobest polymerase c6 tac dung sira chita cac nucleotide bat cip
nham trong cc phan img PCR xéc dinh trinh tw. Phuong phéap nay ting do chinh xéac
va phan anh trung thuc két qua nghién ctru. K§ thuat nay 1 khau then chdt trong viéc
xéac dinh mot cach chinh xac cac dot bién dién hinh trén chudi trinh tw quyét dinh “a”
trén gen S cua HBV.

11-4. Vén dé dao dirc trong nghién ciru:

= Cac ddi twong nghién ciru hoan toan ty nguyén tham gia vao nghién ctu.

= (Cac d6i tuong nghién ciru 1y méu, gai rau hodc t& bao nudc 6i dé phan tich gen
mién phi.

= Cac ddi tuong dugc bdi dudng khi phong van, 1dy mau xét nghiém.

= DPbi twong hoan toan cd quyén rat lui khoi nghién ctru khi khong mudn tiép tuc
tham gia vao nghién curu.

= (Cac thong tin cua ddi tuong s€ dugc dam bao bi mat.

12 | Nji dung nghién ciru (1iét ké va mo ta nhitng ndi dung nghién ctru can thiét, néu bat
duoc nhitng ndi dung méi va phi hop dé giai quyét van dé dit ra, giai quyét cac muc
tiéu nghién cru di dé ra ké ca nhiing du kién hoat dong phéi hop dé chuyén giao két

qua nghién ctru dén nguoi st dung)

1. Lya chon ddi tuong nghién clru.
»  Xay dung cic mau phiéu, bénh an.
* Tham kham lam sang va thuc hién cac xet nghiém chan doan.
» Lya chon mau nghién ctru.
2. Tién hanh 14y mau cta cac ddi twong tham gia nghién ctru dé tach chiét DNA.
3. Chuan hoa ky thuat PCR khuyéch ving gen tién 15/ 15i va gen S
4. Chuan hoa quy trinh tich dong gen va bién nap vao vector.
5. Chuan hoa k¥ thuat va phuong phap giai trinh tu gen.

6. Phan tich két qua, x4c dinh cac vi tri d6t bién dién hinh va cac dot bién thoat trén chudi
trinh tu quyét dinh “a” ctia gen S.

7. Panh gia mdi twong quan giit dot bién gen HBV va cac giai doan phat trién cia HBV
gdy ton thuong té bao gan.

8. B¢ xuat giai phap can thi¢p va cac ing dung trong viéc hoan thién cac sinh pham chan
doan va nghién ctru vacxin.

9. Tong két va viét bao céo.
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13 | Hop tdc quéc té
Tén d6i tac Noi dung hop tac
- Phong Sinh hoc phan tir va gen, Khoa | - Dao tao Tién si va nang cao sau
Y, Trudong Pai hoc tong hop Kyoto, Tién si vé Cong nghé gen
Nhat Ban.

ba hop tac
- Phong Cong nghé gen-protein, Khoa | - Dao tao Tién st va phéi hop
Sinh hoc tng dung, Vién Khoa hoc nghién ctru vé Cong nghé protein
Cong ngh¢ Kyoto, Nhat Ban. va cac hop chét tu nhién.
Phong Sinh hoc phan tir va Noi tiét, - Pio tao nang cao sau Tién si vé
Khoa Sinh hoc, Truong Dai hoc Téng | Sinh hoc phan tir t& bao.
hop Delaware, Delaware, Hoa Ky.

14 | Tién dp thuwe hign

TT | Cac ndi dung, cdng | San pham phai dat Thoi Ngudi thuce hién
viéc chii yéu gian
(cac mbc danh gia chu (BDKT)
yéu

1 |2 3 4 5

1 Lua chon dbi tuong | Lya chon dung va du ddi | 7/2009- bang Kim Oanh
nghién ctru: Xay dung | tuong nghién cuu. 9/2009 va CS. Khoa Noi,
cac mau phi€u, bénh Thu thip di mau nghién Bénh vién Bach
an, tham kham lam — Mai / BO mon Noi,
sang va thuc hién cac Truong Pai hoc Y
xét nghiém chan doan Ha Noi
va lay mau.

2 | Xac dinh typ virus va | T6i wu hoa dugc cac diéu | 8/2000- | Nguyén Thi Ha va
cic ddu 4an khang | kién cho cac quy trinh. 10/2009 CS, Truong PH Y
nguyén cua virus viém Ha Noi
gan B

3 | Thiét ké mdi va chuan | Téi uu hoé duoc cic diéu | 8/2009 |Ta Thanh Vin,
hoa k¥ thuat tach chiét | kién cho cac quy trinh. 9/2009 Tran Véan Khanh
DNA va CS, Truong DH

Y Ha Noi
3 | Chuidn hod k¥ thuat | Tdi wu hoa dwoc cac dicu | 10/2009 |Ta Thanh Vin,
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PCR khuyéch dai ving
gen tién 15/ 16i va gen
S. Thuc hién khuéch
dai gen.

kién cho cac quy trinh.

Khuéch dai duoc ving gen
gidi trinh ty.

11/2009

Tran Van Khéanh
va CS, Truong DH
Y Ha Noi1

Chuan héa quy trinh
tach dong gen va bién
nap vao vector.

Bién nap dugc ving gen
gidi trinh tu vao vector, thu
duogc plasmid tinh khiét.

12/2009-
1/2010

Tran Van Khanh,
Nguyén Thu Thay
va CS. PHY Ha
Noi

Chuin hoa ky thuit,
phuong phép va thuc
hién gidi trinh tu gen.

Chuén hoa dugc quy trinh.

Két qua giai trinh tu gen 1d
rang.

2/2009-
3/2010

Tran Van Khanh,

Thi
Thuy,
Nguyén Hitu Tho
va CS. bHY Ha
Noi

Nguyén
Phuong

Phan tich két qua, xac
dinh cac vi tri dot bién
dién hinh va cac dot
bién thoat trén chudi
trinh ty quyét dinh “a”
cua gen S.

Két qua rd rang, co thé
danh gia va phan tich dugc
bang cac phuong phap
thdng ké.

4/2009-
7/2010

Nguyén Thu Thuy,
Nguyén Thi
Phuong Thuy,

Nguyén Thiy Ha
va CS. bHY Ha
Noi

Panh gid mbi tuong
quan gitr dot bién gen
HBYV va céac giai doan
phat trién cua HBV
gdy ton thuong té bao
gan.

8/2009-
12/2010

Nguyén Thu Thiy,
Nguyén Thiy Ha
va CS. bHY Ha
Noi

Pé xuat giai phap can
thi¢p va cac ung dung
trong viéc hoan thién
cac sinh phdm chan
doan va nghién clu
vacxin.

4/2011

Ta Thanh Van va
CS. bPHY Ha Noi

béanh gid va nghiém
thu d@ tai

4/2011-
6/2011

Ta Thanh Van,
Nguyén Thi Ha va
CS. bPHY Ha Noi
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I11.

* & & o o ™

Két qua cia dé tai
Dang két qua duw kién ciia dé tai
I I
Mau (model, maket) ¢ Quy trinh c6ng nghé ¢ Sodd
San pham ¢ Phuwong phip ¢ Bing s6 liéu
Vat liéu ¢ Tiéu chuan ¢ Bio cdo phan tich
Thiét bi, may méc ¢ Quy pham ¢ Tai liéu du bao
Day truyén cong nghé ¢ Chuyén giao kv thuat ¢ Dé an, quy hoach, trién
khai
Thudc méi

¢ Viac xin méi

¢ Luan ching kinh té-ky

thuat, nghién ctru kha thi

¢ Chuong trinh may tinh

Sinh phdm méi ¢ Khic (_cic bai bio, dao
tao NCS, SV....
16 | Yéu cau khoa hoc doi véi san pham tao ra (dang két qua I, I11)
TT | Tén san pham Yéu cau khoa hoc Chd thich
1 |2 3 4

1 | Phuong phap tach chiét DNA | - Thu duwoc DNA tinh khiét; OD
téng sb tir huyét thanh 260/280 ~ 1.8-2. (twong dwong tiéu
chudn BD Biosciences, San jose, CA,
USA)
2| Quy trinh giai trinh tu gen xéc | - Xac dinh duogc trinh tw cic nucleotid
dinh dot bién tryc tiép tir san pham PCR
- Hinh anh 13 rang ddi chiéu dugc véi
trinh tu trén GenBank
- Xac dinh duoc cac kiéu va vi tri dot
bién
3 | Phuong phap x4c dinh dot | - Hinh anh di¢n di trén agarose gel 1o
bién dién hinh bing PCR va | rang 7 o
enzyme cit gidi han - San pham PCR cat bang enzym
duang kich thudc
4 | 03 bai bao Dang trén tap chi khoa hoc chuyén
nganh uy tin trong nudc
5 |Pao tao 01 nghién ctru sinh | - Nam virng cac k¥ thuat Y sinh hoc

hoac 02 cao hoc hoac bac si

phan tr
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da khoa - Biét cach thiét 1ap mo hinh nghién
cliru
- Boc 1ap trong nghién curu

5. | Bao cao két qua nghién ctru | Pugc hoi dong nghiém thu chap nhan
dé tai.

17 | Yéu cau ky thudt, chi tiéu chat lwong doi véi san pham tao ra (dang két qua I)

Mirc chat lugng Du kién

Tén san pham Pon vi s6 luong

TT | va chi tiéu chit luong cha yéu do san pham
tao ra

Can dat | Mau twong tu

Trong | Thé
nudc gioi
1 |2 3 4 5 6 7
1

18 | Phwong thirc chuyén giao két qud nghién civu

(Néu tinh 6n dinh cua cac thong s6 cong nghé, ghi dia chi khach hang va mo ta cach thirc
chuyén giao két qua...)

19 | Cdc tic dong ciia két qud nghién ciru (ngoai tac dong di néu tai muc 18 trén day)

e Boi duong dao tao can bg khoa hoc

Trong khuon khé ciia dé tai 01 nghién ctru sinh hodc 02 Thac si hodc Bac si da khoa
s& duoc dao tao. Thém vao d6 nhiéu can bod giang day, can b nghién clru tré va ky thuat
vién thudc cac B méon Y hoc co s¢ trong cac Truong Pai hoc Y, Bénh vién s€ dugce tap
hudn cac k¥ thuat Y-Sinh hoc phan tir tmg dung trong Y hoc nhu: PCR, gidi trinh tu gen
dé phat hién dot bién...

o Doi voi linh vuc khoa hoc lién quan

Két qua nghién ciru ctia dé tai nay 1a tién dé quan trong dé du doan cac yéu té nguy
co, chin doan sém va chan doan giai doan phat trién ciing nhu danh gia tién luong cac
bénh 1y vé gan. Viéc xac dinh dot bién gen HBV tur d6 tim ra cac dot bién dic hiéu la mot
viéc lam hét strc co ¥ nghia gitip cho cac nha Y-Sinh hoc trong viéc tim ra cac vaccine
moai ¢o hiéu luc.

o Doi véi kinh té - xa hoi

San xuét ra vaccine méi va co hiéu lyc dé phong chong viém gan s& giup ngin ngira
va lam giam ti 16 mic bénh, giam thiéu nhitng thiét hai vé& nguoi gy ra boi ung thu do
viém gan. Pay ciing 1a mot trong nhitng dinh huéng quan trong trong chién luoc chim séc
strc khoe, nang cao hidu qua kinh té xa hoi ctia Dang va Nha nudc ta.
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20 | Hoat dong ciia cdc té chitc phéi hop tham gia thuc hién dé tai (Ghi tat ca cic td
chiic ph6i hop thuc hién dé tai va phan noi dung cong viéc tham gia trong dé tai)

TT Tén t6 chic Dia chi Hoat dong/dong gop cho dé tai

1

2

3

4

5

6

21 | Lién két véi sdn xudt va doi song

(Ghi r6 don vi san xuat hoac nhiing ngudi st dung két qua nghién ctu tham gia vao qua
trinh thuc hién va néu rd noi dung cong viéc thuc hién trong dé tai)
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IV. Cac td chirc/ ca nhan tham gia thye hién dé tai

22

Poi ngii can b thue hién dé tai

(Ghi nhitng nguoi c6 dong gop chinh thudc tt ca cac td chirc chu tri va tham gia

dé tai, khong qua 10 ngudi)

TT Ho va tén Co quan cong tac Ti 1¢ phin trim
1am viéc cho dé
tai
A | PGS. TS. Nguyén Thi Ha | Labo trung tdm Y sinh hoc, 18
Chi nhiém dé tai Truong Pai hoc Y Ha Noi
PGS. Ta Thanh Vin B mon Hoa - Hoa sinh/ Labo 12
Pong chii nhiém dé tai Trung tdm Y sinh hoc, Truong
Pai hoc Y Ha Noi
B | Cian by tham gia nghién
ciru
1 | TS. bang Kim Oanh Khoa NoOi, Bénh vién Bach 15
Mai / B mon Noi, Truong
Pai hoc Y Ha No6i
2 | TS. Tran Van Khanh Labo Trung tdm Y sinh hoc, 20
Truong Pai hoc Y Ha Noi
3 | ThS. Nguyén Thu Thuy Labo Trung tdm Y Sinh hoc, 20
Truong Pai hoc Y Ha Nai.
4 | CN. Nguyén Hiru Tho Labo Trung tim Y Sinh hoc, 10
Truong Pai hoc Y Ha Noi
5 | CN.Nguyén Phuong Thuy |Bd mon Hoa - Hoa sinh, 10
Truong Pai hoc Y Ha Noi
6 | CN. Nguyén Thuy Ha B6 moén Hoa - Hoa Sinh, 10

Truong Pai hoc Y Ha Noi
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V. Kinh phi thwe hién dé tai va nguon kinh phi ( giai trinh chi tiét xin xem phu luc

keém theo)
Pon vi tinh: Tri¢u dong
23 | Kinh phi thwc hién dé tai phéin theo cdc khodn chi
TT | Nguonkinh phi | Tong so Trong do
Thué  |Nguyén |Thiét |Xay Chi
khoan vat  liéu, | bi, dung, khac
chuyén | nang may sura
mon luong moc chira
nhd
1 |2 3 4 5 6 7 8
Tong Kkinh phi
550 187 253 0 0 110
Trong do:
1 | Ngan sach SNKH 550 187 253 0 0 110
2 | Cac  ngudn  vén
khac
-Tucod 0 0 0 0 0 0
- Khac ( vén huy 0 |0 0 0 0 0
dong ...)
Ha Noi, ngay 10 thdang 11 nam 2008
Thi trudng Chi nhiém dé tai
Co quan chu tri dé tai (Ho, tén va chir ky)
(Ho tén, chir ky va dong dau)
Ha Noi, ngay  thang nam 2008
TL. BO TRUONG BOQ Y TE
KT. VU TRUONG VU KHOA HQC VA
PAO TAO
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