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Linh vire k§ thuat dwoc dé cap

Sang ché dé cap dén ché phdm chira khéng thé khang virut dai va phuong phéap
sir dung ché phdm nay. Cu thé, sang ché d& cap dén ché phim chira khang thé c6 kha
ning trung hoa virut dai va phuong phap sir dung ché phdm nay dé phong ngira va
diu tri bénh dai.

Tinh trang ky thuit ciia sang ché

Phin mé ta duéi day duoc cung cap dé hd trg nguoi doc hiéu 18 vé sang ché.
Khong c6 bat ky thong tin nao duge cung cap hoic duoc trich dan cé thé duoc coi 1a

trinh trang k¥ thuat ctia phuong phéap theo sang ché.

Bénh dai 12 hién twong nhiém virut dai v6i s phan bd gan nhu trén toan thé gisi,
anh huong khong chi téi dong vat hoang dai, dong vat nuéi ma con anh hudng ca con
ngudi. Viée nhiém virut dai gay ra sy tan pha va néu khong dugc didu tri, s& gdy ra su
chét ndo khong thé hdi phuc. Mdi ndm c6 trén 70.000 ngudi chét do nhidm virut dai,
va hang triéu ngudi khac phai diéu tri sau phoi nhiém.

Virut dai 1a virut chira ARN soi don, théng, duoc bao gbéi, thuoc ho Rhabdovirus
va chi Lyssavirus. H¢ gen cua virut dai ma héa 5 protein: ARN polymeraza phu thudc
ARN (L), protein nhan (N), protein dugc phosphoryl héa (P), protein thé nén (M) dinh
vi & mit trong clia vé protein cua virut, va glycoprotein mat ngoai (G). Protein G (62-
67 kDa) 1a glycoprotein typ I chtta 505 axit amin, v&i tir 2 dén 4 vi tri N-glycosyl héa,
trong d6 chi c6 tir 1 dén 2 vi tri 13 glycosyl héa phu thudc vao soi virut. Protein G hinh
thanh nén cac mau 16i bao phii bé mit bén ngoai cua vé virion va da duoc biét 1a c6

kha ning kich thich sw san sinh khang thé trung hoa virut (Gaudin et al, 1999).

Su nhiém virut dai c6 thé dugc phong ngira hodc diéu tri bing cach giy mién
dich chu dong hodc bi dong. Viéc phong ngira sau phoi nhiém virut dai (post-exposure
prophylaxis — PEP) bao gém viéc nhanh chéng chim séc vét thuong tai chd va ap
dung ca bién phap gay mién dich bi dong (globulin mién dich khang virut dai) va gay

mién dich chi dong (vacxin). Hién tai, globulin mién dich khang virut dai (anti-rabies
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immunoglobulin — RIG) dugc san xuét tir huyét thanh ciia nguoi (HRIG) hodc cia
ngua (ERIG). Tuy nhién, viéc str dung globulin mién dich tir cac ngudn niy c6 mot sb
nhuogc diém, bao gdm nguy co truyén bénh, chi phi cao, va trong truong hop globulin
mién dich cta ngua, phan tng phu c6 thé 1a sbc phan vé. Bé khic phuc cc nhuoc
diém nady, c6 thé si dung khang thé don dong cé kha ning trung hoa virut dai dé

phong ngira sau phoi nhiém.

Khang thé don dong ciia chudt c6 kha ning trung hoa virut dai 12 d biét trong
linh vuc k¥ thudt nay (Schumacher et al, 1989). Tuy nhién, viéc sir dung cac khang thé
ctia chudt in vivo bi han ché boi cac van dé lién quan dén viéc st dung khang thé cia
chudt cho ngudi nhu thoi gian ban huy trong huyét thanh ngin, khong c¢é kha ning
kich thich cac chirc ning bao vé & ngudi va dap tng mién dich khéng mong mubn dé
chéng lai khang thé ctia chudt trong co thé ngudi (phan tng khang thé — khang chudt
HAMA & ngudi). Hién nay, c6 nhu cau vé cac khang thé don dong khang virut dai méi
ctia ngudi ¢ kha ning phong ngira sau phoi nhidm dugc cai thién. Rat thuén loi 1 cac
khang thé nay khi str dung cing véi vacxin dai khong anh huéng dén khang nguyén

cta vacxin nén khong lam gidm hiéu qué cua vacxin.
Ban chat ky thuat cta sang che

Sang ché d& cap dén khang thé trung hoa virut dai ma gin két véi glycoprotein
ctia virut dai. Mot vu diém cua cac khang thé nay 1 ching c6 kha ning 1am giam hoat
tinh 14y nhiém cta virut dai, nhung khéng anh huéng dén hiéu qua ciia vacxin dai. Cac
khang thé trung hoa hién dang st dung cho bénh dai ddng thoi gdy @e ché hiéu qué cua
vacxin khi chung trung hoa virut. Vi vay, lidu khang thé truyén thdng phai c6 gi6i han,
do d6 chi tao ra su bao vé tbi thiéu trong subt nhiing tudn dau tién bi nhiém. Trai lai,
cac khang thé duoc mo ta dudi day khic phuc dugc nhuoc diém nay bang cach thé
hién hoat tinh trung hoa cao, trong khi d6 khong dnh hudéng t61 hi€u qué cia vacxin.
Vi vay, cac khang thé c6 thé duoc sir dung két hop vai vacxin dai dé diéu tri sy nhiém
cép tinh cfing nhu tao mién dich l4u dai.

Theo mot khia canh, sang ché d& xuat khang thé dugc phan 1ap ma gin két voi
glycoprotein virut dai, trong d6 khang thé nay chira mét hodc nhiéu trinh ty axit amin
CDR chudi ning duoc chon tr nhém bao gébm DYIML (SEQ ID NO:56),
DIYPYYGSTSYNLKFKG (SEQ ID NO:57), QGGDGNYVLFDY (SEQ ID NO:58),
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GFAMS (SEQ ID NO:59), TISSGGTYTYSPDSVMG (SEQ ID NO:60), va
RLRRNYYSMDY (SEQ ID NO:61), hoic bién thé ciia n6 chira mét hodc nhiéu sy
thay thé axit amin bao toan, va khang thé chira mot hodc nhiéu trinh tu axit amin CDR
chudi nhe duoc chon tir nhém bao gdm KASQNVGTTVA (SEQ ID NO:62),
SASYRYS (SEQ ID NO:63), QQYNSYPFT (SEQ ID NO:64),
KSTKSLLNSDGFTYLD (SEQ ID NO:65), LVSNRFS (SEQ ID NO:66), va
FQSNYLPFT (SEQ ID NO:67), hoac bién thé ctia né chira mét hodc nhiéu su thay thé

axit amin bao toan.

Theo mét phuong 4n, khang thé chira trinh tw CDR chudi ning: DYIML (SEQ
ID NO:56), DIYPYYGSTSYNLKFKG (SEQ ID NO:57), va QGGDGNYVLFDY
(SEQ ID NO:58) va trinh ty CDR chudi nhe: KASQNVGTTVA (SEQ ID NO:62),
SASYRYS (SEQ ID NO:63), va QQYNSYPFT (SEQ ID NO:64). Theo mdt phuong
4n, khang thé chuta trinh tu CDR chudi ning: GFAMS (SEQ ID NO:59),
TISSGGTYTYSPDSVMG (SEQ ID NO:60), va RLRRNYYSMDY (SEQ ID NO:61)
va chia trinh ty CDR chudi nhe: KSTKSLLNSDGFTYLD (SEQ ID NO:65),
LVSNRFS (SEQ ID NO:66), va FQSNYLPFT (SEQ ID NO:67).

Theo mot khia canh, sang ché dé xudt khang thé dugc phan 1ap ma gin két véi
glycoprotein ctia virut dai, trong d6 khang thé ndy c6 cing tinh dic hiéu gin két khang
nguyén véi khang thé duoc san sinh bai dong té bao khéi lai dugc chon tir nhém bao
gdm: CGMCC c¢6 s6 hiéu luu giir 4805 va 4806.

Theo mot phuong an, khang thé cé kha ning 1am giam tinh lay nhiém cua virut
dai va khong anh huéng téi tinh sinh mién dich ctia vacxin dai. Theo mdt phuong 4n,
khang thé dwoc chon tir nhém bao gébm khang thé don dong, khang thé cua chudt,

khang thé kham va khang thé duoc 1am gidng nhu ctia ngudi.

Theo mot khia canh, sang ché @& xuit duoc phém chira khang thé RVNA hoic
hon hop ciia mot hodc nhiéu khéang thé RVNA va chét mang dugc dung. Theo mot
phwong 4n, dugc phdm chtra hdn hop cua cac khang thé, trong dé khang thé thir nhat
chtra trinh ty CDR chudi ning: DYIML (SEQ ID NO:56), DIYPYYGSTSYNLKFKG
(SEQ ID NO:57), va QGGDGNYVLFDY (SEQ ID NO:58) va trinh ty CDR chudi
nhe: KASQNVGTTVA (SEQ ID NO:62), SASYRYS (SEQ ID NO:63), va
QQYNSYPFT (SEQ ID NO:64); va trong d6 khang thé thir hai cha trinh ty CDR

_4-



31878

chudi ning: GFAMS (SEQ ID NO:59), TISSGGTYTYSPDSVMG (SEQ ID NO:60),
va RLRRNYYSMDY (SEQ ID NO:61) va chia trinh ty CDR chudi nhe:
KSTKSLLNSDGFTYLD (SEQ ID NO:65), LVSNRFS (SEQ ID NO:66), va
FQSNYLPFT (SEQ ID NO:67).

Theo mot khia canh, sang ché m6 ta viée sir dung khang thé RVNA dé san xuét
duoc pham ding dé diéu tri sy nhiém virut dai & ddi twong can diéu tri. Theo mdt
phuong 4n, khang thé 1am giam tinh 14y nhiém cua virut dai nhung khong anh huéng

toi tinh sinh mién dich ctia vacxin dai.

Theo mét khia canh, sang ché mé ta phuong phéap diéu tri sy nhidm virut dai &
d6i tuong can diéu tri bao gém budc cho ddi tuong st dung lidu ¢ hiéu qua cliia mot
hoic nhiéu khang thé RVNA theo sang ché. Theo mot phuong 4n, khang thé duogc sir
dung cho dbi tuong trudc, sau hoic déng thoi véi vacxin dai. Theo mdt phuong an,
khang thé dugc str dung cho dbi twong trude, sau hodc ddng thdi voi globulin mién

dich khang virut dai.

Theo mdt khia canh, sang ché dé xuét kit dung dé diéu tri sy nhiém virut dai &
d6i twong can diéu tri chira mot hodc nhiéu khang thé gin két voi glycoprotein cua
virut dai va huéng dan st dung khéang thé nay, trong do6: khang thé chira mot hodc
nhiéu trinh tir axit amin CDR chudi ning duoc chon tir nhém bao gdbm DYIML (SEQ
ID NO:56), DIYPYYGSTSYNLKFKG (SEQ ID NO:57), QGGGDGNYVLFDY (SEQ
ID NO:58), GFAMS (SEQ ID NO:59), TISSGGTYTYSPDSVMG (SEQ ID NO:60),
va RLRRNYYSMDY (SEQ ID NO:61), hoic bién thé ctia né chira mdt hoic nhiéu su
thay thé axit amin bao toan; va khang thé chira mét hodc nhiéu trinh ty axit amin CDR
chudi nhe dwoc chon tir nhém bao gbm KASQNVGTTVA (SEQ ID NO:62),
SASYRYS (SEQ ID NO:63), QQYNSYPFT (SEQ ID NO:64),
KSTKSLLNSDGFTYLD (SEQ ID NO:65), LVSNRFS (SEQ ID NO:66), va
FQSNYLPFT (SEQ ID NO:67), hoic bién thé ctia né chira mot hodc nhiéu sy thay thé
axit amin bao toan.

Theo mot khia canh, sang ché dé xuét kit dung dé phét hién virut dai trong mau
chira khang thé c6 kha ning gin két vdi glycoprotein cia virut dai va hudng dan sir
dung khang thé nay, trong d6: khang thé chira mot hodc nhiéu trinh ty axit amin CDR
chudi niang duoc chon tr nhém bao gdm: DYIML (SEQ ID NO:56),
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DIYPYYGSTSYNLKFKG (SEQ ID NO:57), QGGDGNYVLFDY (SEQ ID NO:58),
GFAMS (SEQ ID NO:59), TISSGGTYTYSPDSVMG (SEQ ID NO:60), va
RLRRNYYSMDY (SEQ ID NO:61), hodc bién thé ctia né chira mot hodc nhiéu sy
thay thé axit amin bao toan; va khang thé chira méot hodc nhiéu trinh tu axit amin CDR
chubi nhe dwogc chon tir nhém bao gdm: KASQNVGTTVA (SEQ ID NO:62),
SASYRYS (SEQ ID NO:63), QQYNSYPFT (SEQ ID NO:64),
KSTKSLLNSDGFTYLD (SEQ ID NO:65), LVSNRFS (SEQ ID NO:66), va
FQSNYLPFT (SEQ ID NO:67), hoic bién thé ctia né chira méot hodc nhiéu su thay thé
axit amin bao toan. Theo mot phuong an, khang thé dugc lién két v6i mot hodc nhidu
chat danh diu c6 thé phat hién duoc. Theo mdt phwong an, kit con chira khang thé thur
hai ma gin két dic hiéu véi khang thé glycoprotein ciia virut dai. Theo mét phwong an,
khang thé thu hai dugc lién két v6i mot hodc nhiéu chat danh déu cé thé phat hién

duoc.

Theo mdt khia canh, sang ché dé xudt axit nucleic phan lap dugc ma héda khang
thé RVNA theo sang ché. Theo mot khia canh, sang ché dé xuit té bao chu chura axit
nucleic phan 1ap dugc ma héa khang thé RVNA theo sang ché.

Mo ta van tat cac hinh vé

Fig.1 thé hién d6 thi duong cong gin két ciia 5 khang thé trung hoa virut dai
(RVNA) v6i glycoprotein RV.

Fig.2 13 hinh anh thdm tach Western thé hién SRVNA nhan biét epitop dang
thang hoic dang céu hinh & glycoprotein ciia virut dai (RVGP). Céc giéng nhu sau:
Giéng 1: 50ul RVGP khir v6i 7G11A3; Giéng 2: 5pl RVGP khir véi 7G11A3; Giéng
3: 5ul RVGP khéng khtr véi 7G11A3; Giéng 4: 50ul RVGP khir véi 5SA1C10; Giéng
5: 5u] RVGP khir v6i 5A1C10; Giéng 6: 5ul RVGP khir véi SA1C10; Giéng 7: 50ul
RVGP khtr v6i 6F11C1; Giéng 8: 5ul RVGP khir véi 6F11C1; Giéng 9: 5ul RVGP
khong khtr véi 6F11C1; Giéng 10: 50ul RVGP khtr v6i 3H10D3; Giéng 11: 5pl
RVGP khtr véi 3H10D3; Giéng 12: 5ul RVGP khong khir véi 3H10D3; Giéng 13:
50ul RVGP khir voi 3D11E3; Giéng 14: 5u1 RVGP khtr v6i 3D11E3; Giéng 15: 5ul
RVGP khéng khir véi 3D11E3.

Céc hinh v& tir Fig.3A dén Fig.3E 1a cac db thi thé hién két qua minh hoa CLEIA
gian tiép, trong d6 5 RVNA minh hoa gin két v6i glycoprotein virut dai da dugc xir 1y

-6-



31878

bing cac chdt phan tng khac nhau. Fig3A: Kha ning gin két cua 3DI1E3 véi
glycoprotein RV; Fig.3B: Kha ning gin két cia 3H10D3 véi glycoprotein RV; Fig.3C:
Kha niang gin két cua 5A1C10 vé6i glycoprotein RV; Fig.3D: Kha ning gin két cia
6F11C1 véi glycoprotein RV; Fig.3E: Kha ning gin két cia 7G11A3 véi glycoprotein
RV.

Céc hinh v& tir Fig.4A dén Fig.4J 13 cac d thi thé hién phan trim séng sét cia
chudt dugce thir nghiém véi cac virut dai khac nhau trong thir nghiém trung hoa chudt
(MNT - mouse neutralization test). Fig.4A: YNI (nguoi); Fig.4B: DRV (nai); Fig.4C:
HN35 (nguoi); Fig.4D: SC-CD09 (chdé); Fig.4E: GNO7 (cho); Fig.4F: ZJ-HZ09 (chd);
Fig.4G: BD06 (cho); Fig.4H: JX08-45 (Iung); Fig.41: 1X09-27 (lung); Fig.4J: ZJ-LA
(limg).

Céc hinh v& tir Fig.5A dén Fig.50 1 cic dd thi thé hién két qua minh hoa ciia cac
thtr nghiém canh tranh st dung dinh dang CLEIA. Cac RVNA 3DI11E3, 3H10D3,
5A1C10, 6F11C1 va 7G11A3 canh tranh v6i nhau trong viéc gin két véi glycoprotein
virut dai (RVGP). Nam RVNA minh hoa duoc cho gin két vé6i glycoprotein canh
tranh v6i 3D11E3-HRP (c4c hinh v& tir Fig.5A dén Fig.5C), 3H10D3-HRP (céc hinh v&
tir Fig.5D dén Fig.5F), 5A1C10-HRP (c4c hinh v& tir Fig.5G dén Fig.5]), 6F11C1-HRP
(c4c hinh v& tir Fig.5J dén Fig.5L) va 7G11A3-HRP (céc hinh vé tir Fig.SM dén Fig.50).

Céc hinh v& tir Fig.6A dén Fig.6E 14 cic dd thi thé hién chuin 46 RVNA huyét
thanh trong chudt BALB/c khong thir thach. Chudt trong mdi nhém (n=6/nhém) dugc
cho st dung vacxin dai va dugc x Iy vao ngay 0 bang: Fig.6A: 50ug/liéu 7G11A3;
Fig.6B: 50pg/liéu 3D11E3; Fig.6C: 50pg/liéu 3H10D3; hodc Fig.6D: 20IU/kg globulin
mién dich dai ciia ngudi (HRIG). Chudt trong nhém d6i chung (Fig.6E) chi dugc sir
dung vacxin Rabipur®. Vao cac ngay 1, 3, 7, 14 va 28, thu thip mau chudt rdi trén 6
huyét thanh chuét thanh 3 huyét thanh cho mdi nhém. Chuin d6 RVNA trong mdi
mAu huyét thanh dugc x4c dinh bang thir nghiém e ché huynh quang nhanh, va chudn
d6 trung binh hinh hoc dugc tinh toan va x4y du biéu do theo thdi gian. Puong ké dai
thé hién gia tri trung binh, dudong ké ngan thé hién gi4 tri 16n nhit va nho nhat, mot

cach tuong ng.

Fig.7 thé hién dudng cong sdng sét Kaplan-Meier d6i véi chudt ddng Syrian
(n=10/nh6ém) duogc thir thach bédi virut dai cua cho (BD06).
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Fig.8 12 so dd ciia vecto pCH1A9.

Fig.9 1 phan tich SDS PAGE ciia khang thé CT.RV 3DI11E3 1A9 (giéng 1),
Ch1A9 (giéng 2), HulA9-1 (giéng 3) va HulA9-2 (giéng 4). Invitrogen SeeBlue®
Plus2 Prestained Standard (Invitrogen, Grand Island, NY, USA; Cat # LC5925) duoc

sir dung 1am chuén trong luong phan tir (giéng 5).

Fig.10 1a dd thi cta phéan tich ELISA thé hién su gin két clia cac khang thé
Chl1A9, HulA9-1 va HulA9-2 véi vacxin virut dai bat hoat (Rabipur®, Chiron
Behring GmbH & Co., Liederbach, Germany).

Fig.11 1a so d0 ciia vecto biéu hién pCh2G11.

Fig.12 13 phan tich SDS PAGE ctia cac khang thé CT.RV 7G11A3 1HS (giéng 2),
Ch2G11 (giéng 3), Hu2G11-1 (giéng 4) va Hu2G11-2 (giéng 5). Cac méu (5pg mdi
mau) duoc chay dién di gel SDS PAGE 4-20% dudi diéu kién khir. Invitrogen
SeeBlue® Plus2 Prestained Standard (Invitrogen, Grand Island, NY, USA; Cat #
L.C5925) duge st dung 1am chuan trong lwong phén tir (giéng 1). H va L twong tng

thé hi€n vi tri clia cac chudi nang va nhe.

Fig.12 12 phén tich SDS PAGE cua cac khang thé CT.RV 7G11A3 1HS (giéng 2),
Ch2G11 (giéng 3), Hu2G11-1 (giéng 4) va Hu2G11-2 (giéng 5). Cac méu (5pg mdi
mau) dugc chay dién di gel SDS PAGE 4-20% duéi diéu kién kha. Invitrogen
SeeBlue® Plus2 Prestained Standard (Invitrogen, Grand Island, NY, USA; Cat #
LC5925) duoc st dung 1am chuén trong lugng phan tir (giéng 1). H va L twong tng

thé hién vi tri ctia cac chudi ning va nhe.

Fig.13 12 so dd ELISA canh tranh thé hién su gan két ciia cac khang thé Ch2G11,
Hu2G11-1 va Hu2G11-2 v6i vacxin virut dai bt hoat (Rabipur®, Chiron Behring
GmbH & Co., Liederbach, Germany). Pia ELISA dugc phii bang Rabipur®. Su gin
két cia 7G11A3 1H5 cua chudt voi Rabipur® dugc kiém tra khi cé mit cac né)ng do
khac nhau cia Ch2G11, Hu2G11-1 hodac Hu2G11-2. 7G11A3 1HS5 cuaa chudt duoc
phat hién boi IgG khang chudt ctia dé duoc lién hop véi HRP, khang thé da dong, hap
thu IgG ctia nguoi dic hiéu chudi Fey.

Fig.14A va Fig.14B 14 cac db thi cia phan tich ELISA d6i vé6i su gin két clia cac
khang thé Ch2G1 1, Hu2G11-1 va Hu2G11-2 véi vacxin virut dai bat hoat (Rabipur®,
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Chiron Behring GmbH & Co., Liederbach, Germany). Céc dia ELISA dugc phit bing
2,5 pg/ml (Fig.14A) hodc 1,0 pg/ml (Fig.14B) Ch2G11, Hu2G11-1 hodc Hu2G11-2.
Rabipur® dugc bit gift bing cach phu cic khang thé dugc phat hién béi 3D10 lién hop
HRP.

Céc hinh v& tir Fig.15A dén Fig.15F 14 cac dd thi thé hién dudong cong gin két
cia RVNAs 2G11 kham dugc 1am gidng nhu cta nguoi véi glycoprotein RV nhu
duoc xac dinh bi CLEIA. 2G11 kham duoc 1am giéng nhu ciia ngudi dugc sir dung
1am khang thé bat giir va phat hién. Glycoprotein dugc pha lodng & cac ty 1& 1:50,
1:100, 1:200, 1:400, 1:800 va 1:1600 sau d6 duoc bd sung vao cac vi dia. RV 3D10-
HRP cua chudt va IgG-HRP khang nguoi ciia chudt dugce st dung lam lién hop enzym.
Don vi phat quang lién quan (RLU - Related luminescence unit) thé hién tin hiéu phat

quang hoa hoc.

Céc hinh v& tir Fig.16A dén Fig.16J 13 cac duong cong gan két cia 1A9 RVNAs
ctia chudt, kham, duoc 1am giéng nhu ciia ngudi véi glycoprotein RV nhur dugc xac
dinh boi CLEIA. 1A9 kham va duoc 1am gidng nhu ctia ngudi duoc st dung 1am
khang thé bét gifr va phat hién. Glycoproein duoc pha lodng & cac ty 1& 1:50, 1:100,
1:200, 1:400, 1:800 va 1:1600 va sau d6 dugc bd sung vao vi dia. RV 3D10-HRP ciia
chudt va IgG-HRP khang nguoi ctia chudt duge st dung lam lién hop enzym. Don vi
phat quang lién quan (RLU) thé hién tin hiéu phat quang héa hoc.

Céc hinh v& tir Fig.17A dén Fig.17F 14 cac d thi thé hién phin trim sdng st clia
chuét BALB/C trong céc thir nghiém MNT. Cac duong cong sdng sét Kaplan-Meier
duoc thé hién & cac ngay tir 0 dén 21.

Fig.18A va Fig.18B 1a c4c dd thi thé hién phan trim séng sét ctia chudt dong
Syrian (n=5/nhém) duge thir thach bang RV cia ché (BD06) vao ngay 1. Pudng cong
séng s6t Kaplan-Meier duoc thé hién ¢ cac ngay tir 0 dén 28.

Fig.19 1a c4c @ thi thé hién chuén d6 RVNA huyét thanh trong chudt BALB/c
khong thir thach. Chudt trong mdi nhém didu tri (n=8/nhém) dugc tiém ching bang
vacxin dai va xir 1y bang (1) 5000 TU/kg hén hop Hu2G11-1/HulA9-2, (2) 1000 TU/kg
hdn hop Hu2G11-1/HulA9-2, (3) 200 IU/kg hdn hgp Hu2G11-1/HulA9-2, hodc (4)
20 IU/kg globulin mién dich virut dai ctia ngudi (HRIG) vao ngay 0, chudt trong nhém



31878

dbi chimg duong (5) chi duoc tiém ching bing vacxin, va chudt chi duoc ding PBS

1am nhém dbi ching am (6).

Fig.20 13 dd thi thé hién so sanh gitta hdn hop RVNA va HRIG véi vacxin
trong chudt ddng Syrian.

MO té chi tiét sang ché

Sang ché dugc mé ta chi tiét dudi day. Trong cac phuwong phép theo sang ché,
nhiéu k§ thuat truyén théng trong sinh hoc phén tir, ha sinh hoc protein, sinh hoc té
bao, mién dich hoc, vi sinh vat hoc va ADN tai tb hop cling dugc sir dung. Céac k¥
thuat ndy 1a da biét, vi du nhu trong cac tai liéu Current Protocols in Molecular
Biology, Vols. I-1lI, Ausubel, Ed. (1997); Sambrook et al., Molécular Cloning: A
Laboratory Manual, Second Ed. (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY, 1989); DNA Cloning: A Practical Approach, Vols. I and II, Glover, Ed.
(1985); Oligonucleotide Synthesis, Gait, Ed. (1984); Nucleic Acid Hybridization,
Hames & Higgins, Eds. (1985); Transcription and Translation, Hames & Higgins,
Eds. (1984); Animal Cell Culture, Freshney, Ed. (1986); Immobilized Cells and
Enzymes (IRL Press, 1986); Perbal, 4 Practical Guide to Molecular Cloning; the
series, Meth. Enzymol., (Academic Press, Inc., 1984); Gene Transfer Vectors for
Mammalian Cells, Miller & Calos, Eds. (Cold Spring Harbor Laboratory, NY, 1987);
va Meth. Enzymol., Vols. 154 and 155, Wu & Grossman, and Wu, Eds. Cac phuong
phép phat hién va do mirc 6 cua céc san pham biéu hién gen polypeptit (nhu mic d6
dich m#) 13 d3 biét trong linh vuc k¥ thudt nay va bao gdm viéc sir dung cac phuong
phéap phéat hién polypeptit nhu cac k§ thuét phat hién va dinh lwong khang thé
(Strachan & Read, Human Molecular Genetics, Second Edition. (John Wiley and
Sons, Inc., NY, 1999)).

Trir khi dugc dinh nghia khac, cac thuét ngit k§ thuat va khoa hoc dugce st dung
trong ban mé ta nay cé ¥ nghia thong thuong nhu dwoc hiéu boi nguoi ¢6 trinh do
trung binh trong linh vuc k§ thuét nay. Nhu duoc st dung trong phdn mé ta va yéu cau
bao hd, cac dang s6 it thé hién ca y nghia s6 nhiéu trir khi bat bude phai thé hién mot v
nghia r6 rang. Vi du, “té bao” con bao gdm ¥ nghia 1a 2 hodc nhiéu té bao, hoic tuong
tu. Nhin chung, cac thuat nglt dugc st dung ¢ day, cac quy trinh thi nghiém trong té

bao, di truyén phéan tir, héa hiru co, héa phan tich va héa hoc axit nucleic va lai hoa
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dugc mo ta dudi day 1 da biét va thuong dugc s dung trong linh vuc k¥ thuat nay.
Céc dinh nghia cta cac thuat ngir khac c6 thé dugce tim thiy trong tai lidu Hlustrated
Dictionary of Immunology, 2nd Edition (Cruse, J.M. and Lewis, R.E.; Eds., Boca
Raton, FL: CRC Press, 1995).

Nhu duoc str dung ¢ day, “st dung” mot chét hoic thubc cho ddi tuong bao gém
bét ky dudng st dung ndo ma c6 thé dua hodc phan phdi t6i cho d6i tugng mot chat dé
thuc hién chiic nang du tinh cua nd. Viéc st dung co thé duoc thuc hién bﬁng con
duong pht hop bat ky, bao gdm dudng ubng, trong mili, ngoai dudng tiéu hoa (trong
tinh mach, trong co, trong mang bung hodc dudi da), duong truc trang, trong hop so,
ndi tuy mac hodc tai chd. Viéc st dung ciing bao gém tu s dung va st dung boi
nguoi khac.

Nhu duoc st dung & day, thuat ngit “axit amin” bao gébm céc axit amin ty nhién
va axit amin téng hop, cling nhu cac thé twong tu axit amin va gia axit amin ma chirc
nang, theo mot cach thirc nao dod, 1a tuong ty véi céc axit amin ty nhién. Cac axit amin
tur nhién la cac axit amin duoc ma hda bdi cac bd ba ma hoa di truyén, cling nhu cac
axit amin ma sau d6 duoc cai bién, vi du hydroxyprolin, y-carboxyglutamat, va O-
phosphoserin. Céc thé twong ty axit amin lién quan dén cac hop chit c6 ciu tric hoéa
hoc co ban giéng nhu c4c axit amin tu nhién, nhu a-cacbon duge lién két véi hydro,
nhém carboxyl, nhdm amin, nhém R, vi du homoserin, norloxin, metionin sulfoxit,
metionin metyl sulfonium. Cac thé twong tu niy cé cic nhém R dugc cai bién (vi du
norloxin) hodic cac khung peptit dugc cai bién, nhung van duy tri dugc ciu tric héa
hoc co ban nhu céc axit amin ty nhién. Cac gid axit amin la cac hop chét héa hoc c¢6
c4u tric khac véi cau tric hoa hoc théng thuong cla axit amin, nhung hoat dong chirc
nang theo cach tuong tu véi axit amin ty nhién. Cac axit amin c6 thé duoc vién din &
day hodc bing ky hiéu 3 chir cai thong thudong hodc bang ky hiéu 1 chit cai theo Hoi
d6ng thuat ngit héa sinh [UPAC-IUB. Tuong tu, cac nucleotit ciing c6 thé duoc thé

hién bang cac chit cai don da dugc phd bién.

Nhu duoc sir dung & déy, thut ngir “khang thé” c6 nghia 12 mot polypeptit chira
ving khung tir gen globulin mién dich hodc cic manh ciia né ma gin két va nhan dang
dac hiéu mot khang nguyén, vi du glycoprotein virut dai. Viéc stt dung thuat nglt
khang thé c6 nghia 13 bao gdm céc khang thé, gdm khang thé chudi don, va cdc manh

gin két khang nguyén cta né. Thuat ngit “khang thé” bao gdm ca cac khang thé dic
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hiéu kép va khang thé da dic hiéu mién 13 ching thé hién hoat tinh hodc chirc ning
sinh hoc mong mudn. Thu4t ngit khang thé ciing diung dé chi cac manh khang thé gin
két khang nguyén, bao gdbm cac khang thé chudi don, ma chi chira (cac) ving bién dbi
, hoidc két hop vdi, toan bd hodc mot phén ciia cac yéu td polypeptit sau: ving ban 1é,
cac ving CH, CHa, va CHs ciia phén tir khang thé. Ciing bao gdm trong thuat ngit nay
13 su két hop bit ky cua (cac) ving bién dbi va ving ban 18, cac ving CHi, CHa, va
CH;. Céc phan tir lién quan dén khang thé hiru ich trong phuong phap theo sang ché,
bao gdm, nhung khéng chi giéi han &, Fab, Fab’ va F(ab'),, Fd, Fvs (scFv) chudi don,
khang thé chudi don, Fvs lién két disulfit (sdFv) va cac manh chira hogc ving Vi hodc
vung Vu. Cac vi du bao gém: manh Fab, manh don hoéa tri chira cac vﬁng Vi, Vu, CL
va CHj; (ii) méanh F(ab’)2, manh hoa tri kép chira hai manh Fab duoc lién két béi cau
nbi disulfit tai viing ban 1&; (iii) manh Fd chtra cac ving Vi va CHy; (iv) manh Fv chtra
céc ving Vi va Vi ciia canh tay don cta khang thé; (v) manh dAb (Ward e al., Nature
341: 544-546, 1989), chira ving Va; va (vi) ving quyét dinh bd trg phan 1ap duoc
(CDR). Thuat ngit “manh khang nguyén” c6 thé chira mot phan hodc toan bo chiéu dai
cta khang thé, ving géin két khang nguyén hodc ving bién d6i ctia né. Vi du vé cac
manh khang thé bao gdm c4c méanh Fab, Fab', F(ab'),, va Fv; khang thé kép, khang thé
dang thing, phan tir khang thé chudi don; va khang thé da dac hiéu dugc hinh thanh tir
cac manh khang thé. C4c phan tir khang thé chudi don c¢6 thé chira mdt polyme v&i rat

nhiéu phan ti riéng r€, vi du, dime, trime hodc céc polyme khéc.

Nhu duoc st dung & day, thudt ngit “khang thé kham” cé nghia 13 khang thé
trong d6 ving ¢ dinh Fc cua khang thé don dong tir mét loai (vi du, ving ¢ dinh Fe
cta chudt) duoc thay thé, bang cach st dung k§ thuat ADN tai td hop, boi ving cb
dinh Fec tir khang thé cta mot loai khac (vi du, ving ¢ dinh Fc cta ngudi).

Nhu duogc sit dung & ddy, thuat ngir “epitop” thé hién mot protein xac dinh kha
ning gin két dac hiéu voi khang thé. Cac epitop thuong chira cdc nhém bé mit hoat
héa héa hoc clia cac phan tir nhu cac axit amin hodc chudi dudng bén va thuong c6
dic tinh céu trac ba chiéu, cling nhu cac dac tinh dién tich dac biét. Cac epitop dang
cAu hinh va khong cu hinh dugc phan biét & kha ning gin két sém sau d6 bi mat di
khi ¢6 mat dung méi bién tinh. Theo mdt phuwong an, mot epitop cia glycoprotein virut

dai 1a ving cua protein ma khang thé theo sang ché gan két dac hiéu véi no.
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Nhu dugc st dung & day, thuat nglt “luong ¢ hiéu qua” hodc “luong cé hi€u qua
duoc dung” hoac “lugng c6 hi¢u qua tri liéu” cua mot ché phém, l1a luong dat duoc
hiéu qua tri liéu va/hoic du phong mong mudn, vi du lugng cé hiéu qua phong ngira,
hodc lam giam triéu chimg lién quan dén bénh can diéu tri, vi du nhiém virut dai.
Luong ché phém theo sang ché duoc s dung cho dbi tuong s€ phu thudc vao loai va
tinh trang bénh va céac déc tinh cua co thé, nhu 13 tinh trang stc khée chung, do tudi,
gidi tinh, trong lugng co thé va su dung nap thube. N6 cling phu thudéc vao mirc do,
tinh trang va loai bénh. Chuyén gia trong linh vuc k¥ thuat nay s& quyét dinh liéu phu
hop phu thudce vao cac yéu td d6. Ché pham theo sang ché ciing c6 thé dugc sir dung
két hop v6i mot hic nhidu ché phim tri liéu khac. Vi du, ché phim theo sang ché c6
thé dugc két hop dé du phong sau phoi nhidm cho cé thé bi phoi nhiém virut dai, va
duogc stir dung két hop véi cac thube tri lidu da biét nhu vacxin phong dai. Cac khang
thé theo sang ché 13 phu hop cho viéc sir dung két hop véi vacxin dai bao gdbm, nhung
khéng chi gidi han &, vacxin té bao phoéi ga tinh ché (PCECV; RabAvert®, Novartis,
Basel, Switzerland; Rabipur®, Chiron Behring GmbH & Co., Liederbach, Germany),
vacxin t& bao ludng boi ctia nguodi (HDCV; Imovax®, Sanofi Pasteur, Swiftwater, PA,
USA), vacxin dai hip thu (RVA), va globulin mién dich dai ctia nguodi (HRIG). Theo
mdt phwong 4n, “luong c6 hidu qua” 13 lwong khang thé khang dai theo sang ché ma

c6 hidu qua trung hoa mot phin hodc toan bo virut dai.

Nhu dugce str dung ¢ day, thudt ngit “virut dai” dung dé chi céac virut thudc chi
Lyssavirus, ho Rhabdoviridae, b6 Mononegavirales. Lyssavirus xoin d6i xtng, véi
chiéu dai khoang 180nm va dudng kinh ngang khoang 75nm. Virut ndy dugc bao goéi
va c6 hé gen ARN soi don thing khong ma héa. Thong tin di truyén duwoc mi héa &
dang phirc hé¢ ribonucleoprotein, trong do6 ARN dugc lién két chit ché bai
nucleoprrotein ciia virut. Hé gen ARN ctia virut ma héa 5 gen dugc xép theo trat i vé
mirc d6 bao thi nhu sau: nucleoprotein (N), phosphoprotein (P), protein nén (M),

glycoprotein (G) va ARN polymeraza cua virut ADN (L).

Nhu duge sit dung & day, thuat ngit dang “duoc 1am giéng nhu cia ngudi” cia
c4c khang thé khong phai cia ngudi (vi du, ctia chudt) 13 cac khang thé kham chira
trinh tu t6i thidu c6 ngudn gbe tir globulin mién dich ctia ngudi. Pbi voi phan 16n con
lai, cac khang thé dugc lam gidng nhu ctia ngudi 13 cac globulin mién dich ctia ngudi,

trong d6 cac goc vung siéu bien doi cua theé nhan bi thay thé bdi cac goc vung si€u
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bién tir cac loai khong phai nguoi (khang thé nhan) nhu chudt, chudt nhit, thé hodc
linh truedng khong phai ngudi ¢6 tinh ddc hiéu, &i luc va kha ning mong mubn. Trong
mot s6 truomg hop, cac gbe ving khung Fv (FR - framework region) ciia globulin mién
dich ctia ngudi bi thay thé boi cac gbe khong phai — nguoi twong tng. Hon nita, cac
khang thé duoc 1am giéng nhu cta ngudi c6 thé chira cac gdc khong cé trong khang
thé thé nhin hoac trong khang thé thé cho. Nhiing su cai bién nay duogc tao ra dé sang
loc su thé hién cia khéang thé, vi du nhu &i luc gén két. No6i chung, khang thé duoc 1am
gibng nhu ciia nguoi s& chira gan nhu tit ca cta it nhat 14 mot, dién hinh 13 hai, ving
bién ddi, trong d6 tit ca hodc gin nhu tit ca cc vong siéu bién tuong tng vdi cac
vong siéu bién cia trinh ty globulin mién dich ciia ngudi va tat ca hoic gan nhur tat ca
cac vong siéu bién cua cac ving FR 13 cta trinh tu globulin mién dich cua ngudi mic
du cac vung FR c6 thé chira mot hodc nhiéu su thay thé axit amin dé cai thién i luc
gin két. Nhidu su thay thé axit amin ndy trong FR khong nhiéu hon 6 trong chudi H,
va trong chudi L 13 khong nhiéu hon 3. Khang thé duoc 1am giéng nhu clia ngudi tiy ¥
ciing ¢6 thé chira it nhit moét phan ciia viing c¢b dinh globulin mién dich (Fc), dién hinh
13 globulin mién dich cta ngudi. DE hiéu chi tiét hon, tham khéo tai liéu Jones ef al.,
Nature 321:522-525 (1986); Reichmann et al., Nature 332:323-329 (1988); va Presta,
Curr. Op. Struct. Biol. 2:593-596 (1992).

Nhu dugc st dung & ddy, thudt ngit “ving siéu bién” dung dé chi cac gbc axit
amin chiu trach nhiém vé su gin két khang nguyén. Ving siéu bién thudng chira cac
gbc axit amin tir mdt “ving xac dinh b trg” hoic CDR (vi du, cac gbc khoing 24-34
(L1), 50-56 (L2) va 89-97 (L3) trong Vi, va cac gdc khoang 31-35B (H1), 50-65 (H2)
va 95-102 (H3) trong Vu (Kabat et al., Sequences of Proteins of Immunological
Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda, MD.
(1991)) va/hodc cac gbe tir “vong siéu bién” (vi du, cac gdc 26-32 (L1), 50-52 (L2) va
91-96 (L3) trong Vi, va 26-32 (H1), 52A-55 (H2) va 96-101 (H3) trong Vu (Chothia
and Lesk J. Mol. Bibl. 196:901-917 (1987)).

Nhu dugc st dung ¢ déy, thuat ngir “gidng hét” hodc phan trim “giéng nhau”,
khi duoc st dung trong tinh huéng c6 hai hodc nhidu trinh tu axit amin hodc
polypeptit, thé hién hai hoac nhiéu trinh ty hodc phan nhém trinh tw ma gidng hét nhau
hodc ¢6 phan trim dic hiéu cia cac gbc axit amin hodc protein 12 giéng hét nhau (vi

du, khoang 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%., 93%, 94%, 95%, 96%,
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97%., 98%, 99%, hodc cao hon dbi véi cac vung dac hi€u) (nhu trinh tu nucleotit ma
hoa khang thé dugc thiét ké & day hodc trinh tu axit amin cua khang thé duoc mo ta &
day), khi so sanh va sip thing hang tuong dong t6i da qua cira s6 so sanh hodc ving
duoc thiét ké) nhu duogc do béng cach st dung logarit so sanh trinh ty BLAST hodc
BLAST 2.0 v6i cac thong s6 mic dinh dugc mé ta dudi day, hoac boi hudng din st
dung va tham khao trén trang web cta NCBI). Cac trinh ty ndy sau do6 duogc co1 1a
“oAn nhu giéng hét”. Thuat ngit ndy diung dé chi, hoic dwgc st dung cho su twong
ddng cua trinh tu thir nghiém. Thuat ngit ndy ciing bao ham c4c trinh tu c6 su x6a bd
va/hodc thém, cling nhu su thay thé. Nhu duoc mo ta dudi day, cac thudt toan co thé
dém cac khoang tréng va tuong tu. Theo mdt phuong an, su giéng hét ton tai & cac
vung co chiéu dai it nht 14 25 axit amin hodc nucleotit, hoic 50-100 axit amin hoic

nucleotit.

Polypeptit “phan 1ap dwoc" hodc “tinh ché” hoic phan cé hoat tinh sinh hoc cta
n6 nghia 13 gn nhu khong chira vat liéu t€ bao hodc cac polypeptit tap nhiém khéc tir
té bao hodc mé tir ngudn khac véi ngudn gbe cua polypeptit d6, hoic gan nhu khong
chira céc tién chit hoa hoc hodc cac chat héa hoc khac khi dugc téng hop héa hoc. Vi
du, khang thé khang dai phan lap dugc khong chira cac chat ma cé thé tuong tac véi
tac dung chin doan hodc didu tri cia tic nhan quan tAm. Cac chét tuong tac ndy co thé
13 enzym, hormon va céc cht hoa tan 13 protein hoic khong phai 14 protein khéc.
Ngoai ra, glycoprotein dai phan 14p duoc, ma phan ing mién dich véi khang thé khang
dai theo sang ché, hiu nhu khong chira cdc chat ma c6 thé tuong tac véi tac dung chan

do4n hoic diéu tri ctia polypeptit.

Nhu duoc st dung & day, thudt ngit “phan tmg mién dich chéo” va “phéan g
mién dich” thudng duoc sir dung thay thé cho nhau dé thé hién mot khang nguyén
phdn Umg dac hi¢u véi mot khang thé ma duoc sinh ra bang cach sir dung khang
nguyén giéng né (phan tng mién dich” hosc khac né (phan g mién dich chéo). Né6i

chung, khang nguyén 12 glycoprotein dai, bién thé hoic phan nhém trinh tu clia né.

Nhu dugc st dung & day, “diéu kién phan tng mién dich chéo” c6 nghia 13 cac
didu kién cho phép mot khang thé, duoc sinh ra dé khang lai mot epitop ctia mot khang
nguyén, gin két v6i epitop d6 & mic do 16n hon cé thé phét hién dugc so véi khang
thé gén két voi gan nhu tit ca cac epitop khac, néi chung it nhét 12 2 1an so véi su gin

két thong thuong, hodc it nhit 13 5 1an so véi muc d6 thong thudng. Cac diéu kién
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phan tng mién dich chéo phu thudc vao dinh dang cua phan tng gin két khang thé va
dién hinh 13 c4c phan ung hitu dung trong cdc quy trinh thir nghiém mién dich. Tham
khao tai liéu Harlow & Lane, Antibodies, A Laboratory Manual (Cold Spring Harbor
Publications, New York, 1988) moé ta cac dinh dang va diéu kién cua cac thir nghiém

mién dich.

Nhu dugc st dung & day, thuat ngit “tinh trang 1am sang” bao gdm, nhung khéng
chi gi6i han &, tinh trang hodc bénh bét ky thé hién & mot hoic nhiéu tridu chimg c6
thé diéu tri hodc ngan ngua, va bao g@)m cac bénh da co tur trudc hoac méi dugc phat

hién va céc roi loan khac. Vi du, tinh trang 1am sang c6 thé la nhiém virut dai.

Thuét ngit “khang thé don dong” duoc sir dung dé chi khang thé co ngudn gbc tir
céc khang thé gin nhu tvong dong, vi du cac khang thé clia c4 thé chia quén thé giéng
hét nhau ngoai trir cac dang d6t bién tu nhién ma thudng chi xay ra véi lugng rat nho.
Vi du, khang thé don dong c6 thé 12 khang thé c6 ngudn gdc tir dong don, bao gém
dong nhan chuén, nhan so hodc thé thyc khun bat ky, va khong c6 phwong phap nao
cling c6 thé san sinh ra ching duge. Ché phim khang thé don dong thé hién tinh dic
hidu gén két don va 4i luc d6i voi mot epitop cu thé. Cac khang thé don dong ¢ tinh
dac hi€u cao, khang truc tiép mdt vi tri khang nguyén don 1€. Hon nita, dbi 1ap v6i ché
phim khang thé truyén théng (da dong) ma thudong chira cic khang thé khac nhau
khéng cac quyét dinh t§ (epitop) khac nhau, mdi khang thé don dong khang truc tiép
mot quyét dinh t6 don trén khang nguyén. Khang thé don dong dugc cdi bién ding dé
chi ddc tinh cia khang thé bét ngudn tir quin thé déng nhat cia khang thé, va khong bi
phan giai khi san xuét khang thé bang phwong phép bét ky. Cac khang thé don dong c6
thé duoc tao ra bang cach st dung nhiéu k¥ thuat da biét trong linh vuc ky thuét nay vi
du nhu, nhung khong chi gidi han &, khéi lai, tai t5 hop, va cac k¥ thuat biéu hién qua
thuc khudn thé. Vi du, cac khang thé don dong dugc st dung trong cdc phuong phap
theo sang ché cé thé duoc tao ra bdi phuong phap khéi lai dugc mé ta trong tai lidu
Kohler et al., Nature 256:495 (1975), hodc dugc tao ra bing phuong phap ADN téi to
hop (Patent M s6 4,816,567). Cac khang thé don dong ciing c6 thé dugc phan lap tir
thu vién khang thé thuc khun béng cach st dung k¥ thuédt dugc mo ta vi du nhu trong
tai liéu Clackson et al., Nature 352:624-628 (1991) va Marks et al., J. Mol. Biol.
222:581-597 (1991).
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Nhu duoc st dung & day, thuat ngit “khang thé da dong” dung dé chi ché pham
khang thé c6 ngudn gbc tir it nhét 13 hai (2) dong té bao san sinh khang thé khac nhau.
Viéc st dung thuat ngit nay bao ham ché phdm ciia it nhét hai (2) khang thé chira cac
khang thé gén két dac hiéu vdi cac epitop hodc cac ving khac nhau ctia khang nguyén.

99 €6

Nhu dugc st dung ¢ day, thuat nglt “polypeptit”, “peptit” va “protein” duogc su
dung thay thé 13n nhau dé thé hién mot polyme chira hai hoic nhiéu axit amin lién két
v6i nhau bang cac lién két peptit hodc cac lién két peptit duge cai bién, vi du, isoste
peptit. Polypeptit thé hién ca cac chudi ngan, thuong 13 peptit, glycopeptit hoic
oligome, va c4 cac chudi dai, thuong 1a protein. Cac polypeptit ¢c6 thé chia cac axit
amin nhidu hon 20 axit amin dugc ma héa boi gen. Cac polypeptit bao gdbm cac trinh
tu axit amin duoc cai bién hodc boi qua trinh tu nhién, nhu 13 qu trinh sau dich m3,
hodc boi céc k¥ thuat cai bién héa hoc da biét trong linh vuc k¥ thuat nay. Céc cai bién
nay dwoc mé ta trong cac khai niém co ban hodc chi tiét trong cac tai liéu chuyén
khao, cling nhu trong cac sach chuyén nganh. Theo mot phuwong an, polypeptit chira
c4c trinh tu polypeptit tir protein khang thé dai.

Nhu duoc sit dung & day, “phong ngira sau phoi nhiém" hoic “PEP” ding dé thé
hién ché d6 diéu tri dugc chi dinh cho nhitng ngudi bi phoi nhiém véi dong vat dit ton.
Su phoi nhim c6 thé 12 bi cin (tham nhap bit ky vao da béi ring) bao gdm dong vt
cén, va phoi nhiém khéng do cin. PEP thuong bao gdm viéc st dung khang thé khang
dai cing v6i vacxin dai, nhu vacxin té bio phoi ga tinh ché (PCEC) (RabAvert®,
Novartis, Basel, Switzerland; Rabipur®, Chiron Behring GmbH & Co., Liederbach,
Germany), vacxin té bao ludng bdi cia ngudi (HDCV; Imovax®, Sanofi Pasteur,
Swiftwater, PA, USA), vacxin dai hip thu (RVA). PEP thudong bao gém viéc sit dung
globulin mién dich dai ctia nguoi (HRIG), globulin gama khang dai 14y tir huyét tuong
thé nhan cla nguoi duoc gy siéu mién dich. HRIG 13 mot tAc nhan mién dich dién

hinh duoc st dung cho cé thé sau khi bi phoi nhiém véi virut dai.

Nhu duge st dung & day, thuat ngit “tai tb hop” khi di cing véi, vi du, t& bao
hodc axit nucleic, protein hodc vecto, dé chi té bao, axit nucleic, protein hodc vecto
duoc cai bién béng cach dua vao axit nucleic hodc protein khac loai hodc thay thé axit
nucleic hodc protein tu nhién, hodc cac chét cé nguf”)n géc tir t& bao dugc cai bién. Vi

vay, vi du, t& bao tai t5 hop biéu hién gen khéng c6 trong tu nhién (khong tai t6 hop)
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cua t€ bao hodc biéu hién cac gen ty nhién dugc bi€u hién mot cach khéng binh

thuong, it biéu hién hoac khong duoc biéu hién.

Nhu duoc st dung & déy, thut ngit “gin két dac hiéu” thé hién su lién két giita
khang thé khang dai va khang nguyén vdi 4i luc gin két it nhit 1a 10 M. Theo mot
phuong 4n, khang thé gin két dic hiéu véi 4i luc it nhat khoang 107 M, 10° M, 10
M, 101 M, 10'* M, hodc 102 M.

Nhu duoc st dung & ddy, thut ngit “ddi twong” thé hién con ngudi hodc dong
vat khong phdi nguoi, vi du dong vat nuoi trong nha (vi du, chd, meo hodc dong vat
tuong tu), gia suc (vi du, bo, ctru, lgn, ngua va dong vat tuong tu), dong vat hoang dai
(doi, géu tric, c4o, chdn héi, séc, chudt, thd hodc dong vat tuong tu), va dong vat thi

nghiém (vi dy, khi, chudt, chudt nhét, tho, lon guinea va dong vat tuong tu).

Nhu duoc st dung & ddy, thuat ngir “thay thé” 1a mot trong sb cac dot bién
thuong duoc sir dung trong linh vuc k¥ thuat nay. Céc bién thé thay thé c6 it nhat mot
gbc axit amin trong phan tir khang thé khang dai bi thay thé boi mot gbc khac. Vi tr
dang quan tAm nhét d6i véi dot bién gen thay thé bao gdm cac ving siéu bién, nhung
su thay thé FR ciing ddng quan tdm. Su thay thé c6 thé 13 bao toan, nghia 13, mot axit
amin bi thay thé béi mot axit amin c6 hinh dang va dién tich twong tu. Thay thé bao
toan 13 da biét trong linh vuc k¥ thudt ndy va bao gdm, nhung khong chi gidi han &, su
thay thé: alanin thanh serin; arginin thanh lysin; asparagin thanh glutamin hoic
histidin; aspartat thanh glutamat; xystein thanh serin; glutamine thanh asparagin;
glutamat thanh aspartat; glyxin thanh prolin; histidin thanh asparagin hodc glutamin;
isoloxin thanh loxin hoac valin; loxin thanh valin hodc isoloxin; lysin thanh arginin;
metionin thanh loxin hoéc isoloxin; phenylalanin thanh tyrosin, loxin hodc metionin;
serin thanh threonin; threonin thanh serin; tryptophan thanh trosin; tyrosin thanh
tryptophan hodc phenylalanin; va valin thanh isoloxin hodc loxin. Ngoai ra, sy thay
thé c6 thé 13 khong-bao toan khi ma chirc ning hoic hoat tinh ciia polypeptit bi anh
huéng. Su thay thé khong-bao toan dién hinh bao gdm su thay thé mot gdc nay bang
mot géc khéac khong tuong déng vé mat héa hoc, nhu axit amin phan cuc hodc tich

dién bi thay thé boi axit amin khong phan cuc hodc khong tich dién, hodc nguoc lai.

Nhu duoc str dung & day, thut ngit “diéu tri” hodc “lam thuyén giam” dung dé

thé hién ca diéu trj tri liéu va du phong hodc phong ngira, trong d6 muc dich 13 dé
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phong ngira hoic 1am giam nhe (giam bat) tinh trang bénh 1y hodc réi loan dich. Dbi
tuong dugc diéu tri bénh dai hoic rdi loan lién quan dén bénh dai thanh cong néu, sau
khi nhan dugc Iugng tri liéu cia khang thé trung hoa virut dai theo sang ché, dbi tuong
thé hién su giam co thé quan sat dugc va’hodc cod thé do dugc, hodc khéng xuét hién,
mdt hodc nhiéu diu hiéu va triéu chung cua tinh trang hodc su nhiém bénh dai. C6 thé
danh gia rang nhiéu ché d6 diéu tri hodc phong ngira tinh trang bénh 1y nhu dugc mo
ta & day 13 quan trong, trong d6 bao gém tdng sb nhung ciing cé thé it hon diédu tri
hodc phong ngira téng sb, va trong d6 mot sd két qua lién quan vé mit sinh hoc hodc y

hoc 13 ¢6 thé dat duoc.
I. Ché phdm

Sang ché dé cap dén khang thé khang dai, ma c6 thé gin két véi glycoprotein dai
va trung hoa tinh gy nhiém cua virut dai. C4c khang thé nay 13 hitu dung dé diéu tri
hodc phong ngira virut dai gay nhiém cho ngudi hodc dong vat khong phai-ngudi bi
phoi nhidm véi virut dai. Theo d6, sang ché d& cap dén phuong phéap san xuit, va cac
thao tac vé6i khang thé khang dai. Cac khang thé theo sang ché 13 hiru dung khi st
dung don 1¢ hodc két hop véi cac phuong phap tri liéu khang dai d3 biét dé diéu tri
hodc phong ngira nhidm dai. Sang ché ciing d& cap dén cac phuong phap st dung
khang thé khang dai theo sang ché cho dbi twgng can dung né.

Sang ché ciing dé cip dén khang thé khang dai ma gin két v6i glycoprotein cua
virut dai. Theo mdt phuong 4n, cac khang thé nay bao gém cac khang thé duoc liét ké

trong Bang 1.

Bang 1: C4c khéng thé khang dai
Khang thé Loai M6 ta

Khéang thé don dong cua | Gdn ket vo&i  epitop I cua
3DI1E3 A o :

chudt glycoprotein virut dai

Khang thé don dong cua | Gdn két vé1  epitop I cua
3H10D3 A . )

chuot glycopro:[eln virut dai

Khéng thé don dong cua | Gdn két vo1 epitop IV cua
5A1C10 A o :

chudt glycoprotein virut dai

Khang thé don dong cua | Gdn két vé1  epitop [ cua
6F11C1 A o ;

chuot glycoprotein virut dai

Khang thé don dong ciia | Gan két vé1  epitop 1 cua
7G11A3 o .. 3

chudt glycoprotein virut dai

Viée Iuu giit cac vat liéu sinh hoc theo sang ché duoc thuc hién & Trung tdm

luu gitt chung vi sinh vat Trung Qudc (China General Microbiological Culture
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Collection Center -CGMCC), China Committee for Culture Collection of
Microorganisms, P.O. Box 2714, Beijing 100080, The People’s Republic of China va

duoc mé ta chi tiét trong Bang 2 dudi day.

Bang 2: Luu gilf sinh hoc

Tén . inl tuong Vat liu Ngay S.o~ hiéu luu
luu gilr gil
RV3D11E31A9 Khoi lai chudt - chuot 12/05/2011 Sg(’(r)lg/ICC
RVIG11A32G11 Khoi lai chudt - chudt 12/05/2011 gg)lg/[CC
RV5A1C103C4 Khoi lai chudt - chudt 10/11/2011 ;C;l}/lCC

Sang ché ciing dé cap dén khang thé gin két dac hidu véi epitop dang céu hinh
cling nhu epitop dang thing hoic dang khong cau hinh. Nhu duge dé cap & trén, epitop
dang cAu hinh hodc khéng cAu hinh phan biét & chd gin két v6i dang ban dau nhung
sau d6 bi mét di khi c6 mit dung méi bién tinh.

Khang thé khang dai theo sang ché bao gdm, nhung khong chi gi6i han &,
khang thé don dong, da dong, kham, duoc 1am giéng nhu ctia ngudi, khang thé kép va
khang thé don dong hodc da dong cua ngudi ma gin két dic hiéu véi glycoprotein dai,
thé twong ddng, din xuit hoic méanh cia né. Cac khang thé hiru ich cho cic phuong
phap dugc md ta & day bao gdm, nhung khéng chi giéi han &, IgG (gom IgGi, IgGo,
IgGs, va IgGa), IgA (gdm IgA; va IgA,), IgD, IgE, hoic IgM, va IgY.

Theo médt phwong 4n, cac khang thé khang dai theo sang ché gin két dac hiéu
v6i glycoprotein dai. Theo mot phwong 4n, cac khang thé ¢ kha ning 1am giam tinh
giy nhiém cua virut dai va khong 1am giam tinh sinh mién dich ctia vacxin dai. Theo
mot phuong 4n, cac khang thé nay 13 khang thé don dong, khang thé ctia chudt, khang

thé kham hoac khang thé dugc 1am giéng nhu ctia ngudi.

Theo mét phuong 4n, khang thé theo sang ché chira mot hodc nhiéu trinh tur axit
amin CDR chudi ning dugc chon tir nhém bao gém DYIML (SEQ ID NO:57),
DIYPYYGSTSYNLKFKG (SEQ ID NO:58), QGGDGNYVLFDY (SEQ ID NO:59),
GFAMS (SEQ ID NO:60), TISSGGTYTYSPDSVMG (SEQ ID NO:61),
RLRRNYYSMDY (SEQ ID NO:62), hodc bién thé cia né chira mot hodc nhiéu su
thay thé axit amin bao toan. Theo mét phuong 4n, cic khéng thé theo sang ché chia

mot hodc nhiéu trinh ty axit amin CDR chudi nhe duoc cho tir nhém bao gé)m
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KASQNVGTTVA (SEQ ID NO:63), SASYRYS (SEQ ID NO:64), QQYNSYPFT
(SEQ ID NO:65), KSTKSLLNSDGFTYLD (SEQ ID NO:66), LVSNRFS (SEQ ID
NO:67), FQSNYLPFT (SEQ ID NO:68), hodc bién thé ciia né c6 mot hoic nhiéu su

thay thé axit amin bao toan.

Theo mot phuong an, sang ché dé xuit axit nucleic ma héa khang thé trung hoa
virut dai hodc manh ctia né. Theo mot phuong an, sang ché dé xuét t& bao chu hoic

axit nucleic chira axit nucleic phan l4p mé héa khang thé.

Sang ché dé xudt khang thé khang idiotyp d6i v&i khang thé theo sang ché.
Khang thé theo sang ché c6 thé 1a dic hidu don, dic hidu kép, dic hiéu ba hodc da dic
hi€u 16n hon. Cac khang thé da dac hiéu c6 thé dic hiéu véi cac epitop khéac nhau cua
glycoprotein dai hodc c6 thé dic hidu véi ca glycoprotein dai cling nhu véi ca ché
phém khac loai, nhu polypeptit khac loai hodc vat liéu hd tro dang ran. Tham khao tai
litu WO 93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt et al., J.
Immunol. 147: 60-69 (1991); patent My sb6 5,573,920, 4,474,893, 5,601,819,
4,714,681, 4,925,648; 6,106,835; Kostelny et al., J. Immunol. 148: 1547-1553 (1992).
Khang thé nay c6 thé c6 ngudn gbe tir dong vat tur nhién bt ky bao gdm chim va dong
vat ¢6 vi. Theo mot phuong an, khang thé nay la ciia nguoi, chudt, tho, d€, lon guinea,
lac da, ngua hodc ga. Theo mot phuong &n, khang thé nay dugc lam giéng nhu cua
nguoi.

Khang thé theo sang ché c6 thé dugc sir dung don 1é hodc két hop v6i ché phim
khac. Vi dy, khang thé trung hoa virut dai c6 thé dugc st dung Kkét hop v61 mot hoac
nhiéu liéu phép khang dai da biét trong linh vuc k§ thuat ndy, nhu dugc md ta trén
day. Cac khang thé theo sang ché c6 thé duoc sir dung cho ddi twong can né trude, 1an
lwot, hodc déng thoi véi viée st dung mot hodc nhiéu liéu phép khang dai bd sung,

chéang han nhu vacxin dai.

Khang thé theo sang ché c¢6 thé duwoc dung hop tai t6 hop véi mot polypeptit
khéc loai & dau tan cung N hodc C hodc dugc lién két hoa hoc (bao gbém lién két cong
hoa tri va lién két khong cong hoa tri) véi cac polypeptit hodc ché pham khac. Vi du,
céc khang thé c6 thé duoc dung hop tai td hop hodc duogc lién két véi cac phan tir nhu
chét danh diu trong cac thir nghiém phét hién va cac phan tir dap tmg (phan tir téc
dong) nhu polypeptit khac loai, thudc hodc chit ddoc. Tham khao tii liéu
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WO 92/08495; WO 91/14438; WO 89/12624; patent My s6 5,314,995; va EP 0 396
387.

A. Phuong phép san xuat khang thé khang dai

Viéc sén xuit khang thé khang dai dac hiéu vdi glycoprotein virut dai dugc minh
hoa trong Vi du 1 duéi ddy. Nén hiéu 14 khong chi khang thé tu nhién phu hop véi
sang ché, ma cac khang thé tai t6 hop va manh khéng thé, vi du, polypeptit lién quan
dén khang thé, huéng truc tiép dén glycoprotein dai va cdc manh ctia né cling phu hop.
Céc khang thé khang dai c6 thé 13 di tuong truc tiép clia cac k¥ thut néu duéi day
bao gdm khang thé don dong va da dong, va cdc manh khang thé nhu Fab, Fab/,
F(ab')2, Fd, scFv, khang thé kép, chudi nhe khang thé, chudi nang khang thé va/hoic
c4c méanh khéng thé. Cc phuong phép hiru dung dé san sudt v6i ning suét cao cac
polypeptit chira Fv ctia khang thé, vi du, Fab’ va F(ab'), cic manh khéng thé da duogc
mo ta. Tham khao patent M§ sb 5,648,237.

Khdng thé don dong. Theo mot phuong 4n, khang thé 13 khang thé don dong
khang dai. Vi du, theo mot phuong 4n, khang thé don dong khéng dai c6 thé 12 khang
thé don dong khéng dai ctia ngudi hodc cia chudt. Dé sin xuét khang thé don dong
khang mot glycoprotein dai cu thé, hoic din xuit, manh, thé tuong déng hodc thé
trong tu hodc ddng dang ctia né, phwong phap bét ky dé san xuét phan tr khang thé
bing quan thé dong té bao lién tuc c6 thé duge sit dung. Cac k¥ thuat nay bao gbm,
nhung khong chi giéi han &, k§ thuét khéi lai (Kohler & Milstein, 1975. Nature 256:
495-497); k§ thuat trioma; k¥ thuat khdi lai té bao B clia nguoi (Kozbor, et al., 1983.
Immunol. Today 4: 72) va k¥ thuat khéi lai EBV dé san xudt khang thé don dong cua
ngudi (Cole, et al., 1985. In. MONOCLONAL ANTIBODIES AND CANCER
THERAPY, Alan R. Liss, Inc., pp. 77-96). Cac khang thé don dong cia ngudi cé thé
duoc str dung trong sang ché nay va cé thé duge sin xuét bang cach st dung khdi lai
cta ngudi (Cote, et al., 1983. Proc. Natl. Acad. Sci. USA 80: 2026-2030) hodc bing
cach chuyén nhiém té bao B ctia ngudi vao virut Epstein Barr in vitro (Cole, et al.,
1985. In: MONOCLONAL ANTIBODIES AND CANCER THERAPY, Alan R. Liss,
Inc., pp. 77-96). Vi du, quan thé axit nucleic ma hoéa cic ving cia khéng thé c6 thé
phan 14p duoc. Cac mdi dung trong PCR tir c4c trinh tw mi héa cic ving bao toan cua
khang thé duoc sir dung dé khuéch dai c4c trinh m3 héa cic phan cia khang thé tir

quan thé va sau d6 cac ADN tai cau tric ma hoa khang thé hodc manh cta no, nhu cac
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ving bién dbi, tir cac trinh tu duoc khuéch dai. Céc trinh tw duge khuéch dai nay ciing
6 thé duoc dung hop v6i ADN ma hoa céc protein khac — vi du, vo thé thuc khudn,
hoic protein bé mit té bao vi khuan — dé biéu hién va thé hién cac polypeptit dung hop
hogc thuc khuan thé hogc vi khuan. C4c trinh tw dugc khuéch dai sau d6 c6 thé dugc
biéu hién va dugc chon loc hoic phan 1ap dua trén, vi du, ai luc cia khang thé biéu
hién hodc méanh cia n6 d6i véi khang nguyén hoic epitop biéu hién trén glycoprotein
dai. Ngoai ra, khéi lai biéu hién cac khang thé don dong khang dai c6 thé dugc tao ra
bing cach gdy mién dich cho déi twong va sau d6 phan lap khdi lai tir lach cta dbi
tuong bang cach st dung cac phuong phép thong thuomg (Milstein et al., (Galfre and
Milstein, Methods Enzymol (1981) 73: 3-46). Viéc sang loc khéi lai bang cach st dung
c4c phuong phap chudn s& tao ra cac khang thé don dong c6 tinh dic hiéu (d6i véi cac
epitop khac nhau) va i lyc khac nhau. Khang thé don dong dugc chon loc véi dic tinh
mong mudn (vi du, gén két voi virut dai, c6 thé duoc st dung nhu 1a duoc biéu hién
boi khéi lai, c¢6 thé duoc lién két véi phan tir nhu polyetylen glycol (PEG) dé thay ddi
dac tinh cda nd, hoac cADN ma héa nd céd thé duogc phan 1ap, duoc gidi trinh ty va
duoc didu khién bang cac cach thic khac nhau. Cac nhanh tong hop ¢ thé duoc bd
sung vao cac chudi bén axit amin phan Gng, vi du lysin dé ting cuong dic tinh sinh
mién dich cua glycoprotein dai. Tuong tu, k§ thudt CPG-dinucleotit c6 thé duoc sir
dung dé ting cuong cac dic tinh sinh mién dich cia glycoprotein dai. Cac thao tic
khac bao gdm su thay thé hodc loai bo cac gdc axit amin cu thé ma gép phan vao su 6n
dinh cua khang thé trong qua trinh bao quan hoic sau khi sir dung cho dbi tuong, va ky

thuat truong thanh ai luc dé cai thién 4i luc cta khéang thé cua glycoprotein dai.

Theo mdt phuong 4n, khang thé theo sang ché 13 khang thé don dong khang dai
duoc san sinh boi khéi lai chira té bao B ¢ ngudn gde tir dong vat chuyén gen khong
phai-ngudi, vi du chudt chuyén gen, c6 hé gen chira gen chuyén chudi ning ctia ngudi
va gen chuyén chudi nhe cta ngudi dung hop véi t€ bao bét tir. K§ thuat khdi lai bao
gdm cac k¥ thuat da biét trong linh vuc nay dugc néu trong tai liéu Harlow et al.,
Antibodies: A Laboratory Manual Cold Spring Harbor Laboratory, Cold Spring
Harbor, NY, 349 (1988); Hammerling et al., Monoclonal Antibodies and T-Cell
Hybridomas, 563-681 (1981). Céc phuong phap khac dé san sinh khéi lai va khang thé
don dong 1a da biét trong linh vuc k§ thuat nay.
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KJ thudt biéu hién thé thwc khudn. Céc khang thé theo sang ché c6 thé duoc san
xuét bﬁng cach trng dung ADN téi td hop va k¥ thuét biéu hién thé thuc khuén. Vi du,
cac khang thé khang dai, c6 thé duoc san xuét bang cach sit dung cac phwong phap
biéu hién thé thuc khuan khac nhau d3 biét trong linh vuc k¥ thuat nay. Trong phwong
phép biéu hién thé thuc khuin, cac ving khang thé chirc ning dugc biéu hién trén bé
mat ciia méanh thue khudn thé ma chira cac trinh tu polynucleotit ma héa ching. Thé
thuc khuén cé dic tinh gin két mong mubn duge chon loc tr thu muc hodc thu vién
khéang thé két hop (vi du, cia ngudi hodc cia chudt) béng cach chon loc truc tiép Vo1
khéng nguyén, dién hinh 13 khang nguyén gin két v6i hodc bi gitt boi mot bé mit hodc
hat rin. Thé thuc khuén dwoc sit dung trong phuong phap nay dién hinh 13 thé thuc
khuén dang soi chtra fd va M13 véi Fab, Fv hodc cac vung khang thé Fv duoc cb dinh
boi disulfit duoc dung hop tai td hop hodc véi protein gen III hodc gen VIII cla thé
thuc khuén. Bén canh dé, cac phuong phép c6 thé phit hop véi cdu tric thu vién biéu
hién Fab (Huse, et al.,. Science 246: 1275-1281, 1989) cho phép xac dinh nhanh va
hiéu qua manh Fab don dong véi tinh ddc hiéu mong mudn ddi véi polypeptit clia virut
dai, vi du, polypeptit hodc din xuét, méanh, thé twong tw hodc dong ding ctia né. Céc vi
du khac vé phuong phéap biéu hién thé thuc khuin cé thé duogc st dung dé tao ra céc
khang thé theo sang ché bao gébm cac phuong phap di biét trong linh vuc nay. Cac
phuong phap hitu dung dé biéu hién polypeptit trén bé mat ciia manh thé thuc khuan
béng cach gin polypeptit thong qua lién két disulfit dugc mo ta trong tai liéu Lohning,
patent M§ s6 6,753,136. Sau khi chon loc thé thuc khuan, cic ving ma héa khang thé
tir thé thue khudn c6 thé duogc phén 1&p va st dung dé tao ra toan bd khéang thé, bao
gbm khéang thé clia ngudi, hoic manh gin két khang nguyén khac bét ky, va biéu hién
trong vat chu duoc thiét ké bao gdm té bao dong vat c6 vi, té bao con tring, t& bao
thuc vat, ndm men va vi khuén. Vi du, ky thuat dé san sinh tai to hop cac manh Fab,
Fab’ va F(ab'); ciing c6 thé sir dung cac k§ thuat da biét trong linh vuc nay nhu duge
bdc 16 trong WO 92/22324; Mullinax et al., BioTechniques 12: 864-869, 1992; va
Sawai et al., AJRI 34: 26-34, 1995; va Better et al., Science 240: 1041-1043, 1988.

N6i chung, cac khang thé lai hodc manh khang thé lai dugc tich dong vao vecto
biéu hién c6 thé duoc chon loc khang lai khang nguyén twong tmg dé xac dinh cac
bién thé ma duy tri dic tinh gin két tbt, boi vi khang thé hoic manh khang thé s& co

mit trén bé mit cta thé thuc khudn hodc manh thé thuc khuin. Tham khao tai liéu
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Barbas IIl et al.,, Phage Display, A Laboratory Manual (Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y., 2001). Tuy nhién, cac dang vecto khac
cling c6 thé dwoc sir dung cho qua trinh nay, nhu 13 tich dong thur vién manh khang thé
vao vecto thé thuc khun phan giai (T7 cai bién hoic hé théng Lambda Zap) dé chon

loc va/hodc sang loc.

Biéu hién khéng thé khéng dai tdi t6 hop. Nhu d& néu trén, cac khang thé theo
sang ché c6 thé duoc san xuit bang cach st dung ky thuat ADN tai t6 hop. Clu tric
polypeptit tai t6 hop mi héa khang thé khang dai theo sang ché dién hinh chtra trinh tur
diéu khién biéu hién duoc lién két vé6i trinh ty m3 héa chudi khang thé khang dai, bao
gdm cac viung khéi dau gin két tu nhién hoic khac loai. Theo mot phuong 4n, cAc
vecto chira mot hodc nhiéu trinh tu axit nucleic m3 héa khang thé khang dai theo sang
ché. Bé biéu hién tai td hop mot hoic nhidu polypeptit theo sang ché, axit nucleic chira
tAt ca hodc mot phén trinh ty nucleotit ma hoa khéang thé khang dai dugc chén vao
vecto tach dong twong tmg, hodc vecto biéu hién (vi du, vecto chira yéu t6 can thiét
cho sy phién mé hodc dich mi trinh ty mi héa polypeptit dugc chén vao) bang k¥
thuat ADN tai t hop di biét trong linh vuc nay dugc md ta dudi ddy. Cac phuong
phap san xuit cac quan thé da dang cta vecto duge mod ta trong tai liéu Lerner ef al.,

patent My s6 6,291,160; 6,680,192.

N6i chung, cac vecto biéu hién hiru dung trong k§ thuat ADN t4i t& hop thudong &
dang plasmit. Trong ban moé ta ndy, plasmit va vecto c6 thé dugc st dung thay thé cho
nhau vi plasmit phin 16n thudng & dang vecto. Tuy nhién, sang ché ciing dy tinh bao
gbm ca cac dang khac cua vecto biéu hién ma khéng phai 13 plasmit vé mit k§ thut,
nhu vecto virut (vi du retrovirut thiéu hut nhin ban, adenovirut va virut lién quan dén
adeno), ma hoat dong vdi cac chiic nang tuong duong. Cac vecto virut nay cho phép
lay nhidm vao dbi twong va cac trinh tw biéu hién 13 hé théng khéi dau cla sinh vat
nhan chuén trong vecto ¢6 thé bién ddi hodc chuyén nhiém vao té bao chu cta sinh vt
nhan chudn. Mot khi vecto duoc gin vao vét chi twong ung, vat chi duge duy tri &
diéu kién pht hop dé biéu hién & mic cao cic trinh ty nucleotit ma héa khang thé
khang dai, va su thu thap va tinh ché khang thé khang dai, vi du, khang thé khang dai
phan tng chéo (Pon dang ky sang ché My s& 20020199213). Cac vecto biéu hién nay
dugc nhan ban dién hinh trong vét chi hodc & dang episom hodc & dang phin gan két

vao ADN nhim séc thé cia t& bao chi. Thong thudng, vecto biéu hién chira chat danh
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du chon loc, vi du khang ampixillin hoidc khang hygromyxin, dé cho phép phat hién
cac t& bao nay duoc chuyén nhidm boi trinh tu ADN thiét ké. Cac vecto cling c6 thé
ma hoda peptit tin hi¢u, vi du, pectat lyaza, hiru dung dé diéu khién sy tiét cac manh

khang thé ngoai bao.

Céc vecto biéu hién theo sang ché chira axit nucleic ma héa chit cé dic tinh gén
két véi virut dai & dang phit hop dé biéu hién axit nucleic trong té bao chu, didu nay cé
nghia 1a cac vecto biéu hién chira mot hodc nhiéu trinh tu diéu hoa, dugc chon trén co
s& céc té bao chu duge st dung dé bidu hién ma dugc lién két thuc té véi trinh tw axit
nucleic duoc biéu hién. Trong vecto biéu hién tai tb hop, dugc lién Kkét thue té c6 nghia
1a trinh ty nucleotit quan tdm dugc lién két voi (cac) trinh tu diéu hoa theo cach thuc
cho phép biéu hién trinh tu nucleotit (vi du, trong hé thdng phién ma/dich mi in vitro
hodc trong té bao cha khi vecto dugc dua vao té bao chi). Thudt ngit “trinh tu diéu
hoa” bao gbdm doan khoi ddu, doan ting cudng va cac yéu t6 biéu hién khac (vi dy, tin
hiéu polyadenyl hoa). Cac trinh tu diéu hoa nay dugc mo ta, vi du, trong Goeddel,
GENE EXPRESSION TECHNOLOGY: METHODS IN ENZYMOLOGY 185,
Academic Press, San Diego, Calif. (1990). C4c trinh tu diéu hoa bao gdm cac trinh tur
ma diéu khién sy biéu hién cua trinh tu nucleotit trong rat nhidu loai t& bao chu va cac
trinh tw ma diéu khién sy biéu hién cua trinh tu nucleotit chi trong nhiing té bao chu
nhit dinh (vi du, trinh tr diéu khién dic hiéu md). Cac chuyén gia trong linh vuc nay
cling danh gia réng viéc thiét ké céc vecto biéu hién c6 thé phu thudc vao cac yéu td
nhu su lwa chon cia té bao chu dé duge chuyén nhiém, muc biéu hién polypeptit mong
mubn, v.v.. C4c trinh tu diéu hoa dién hinh hitu dung lam doan khoi dau cho su biéu
hién polypeptit tai t6 hop (vi du, khang thé khang dai), bao gdm, nhung khong chi gi6i
han & 3-phosphoglycerat kinaza va cac enzym phan giai glycol khac. Doan khéi dau
cia ndm men c6 thé cam Gng bao gdm, doan khoi dau tir alcohol dehydrogenaza,
isocytochrom C, va cac enzym cd vai tro trong viéc phan gidi maltozo va galactozo.
Theo mdt phuong 4n, polynucleotit mi héa khang thé khang dai theo sang ché dugc
lién két voi doan khoi déu araB va c6 thé biéu hién trong té€ bao cha (patent My s
5,028,530). Céc vecto biéu hién theo sang ché c6 thé duoc dua vao té bao chu dé qua
d6 san sinh polypeptit hodc peptit, bao gdbm cac polypeptit dung hop, dugc ma héa béi

axit nucleotit nhu duoc mé ta & day (vi du, khang thé khang dai, v.v..).
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Theo mot khia canh, sdng ché @& xuit t& bao chi biéu hién khang thé khang dai,
chira axit nucleic m3 héa mdt hodc nhiéu khang thé khang dai. Cac vecto biéu hién tai
td hop theo sang ché c6 thé duoc thiét ké dé bidu hién khang thé khang dai trong té
bao nhén so va nhan chuén. Vi du, khang thé khang dai c6 thé biéu hién trong té bao vi
khuén nhu Escherichia coli, t& bao con trung (st dung vecto biéu hién baculovirut), té
bao nim, vi du, t& bao ndm men hoic t& bao dong vét cé vii. Cac té bao chu phi hop
dugc d& cap trong tai litu Goeddel, GENE EXPRESSION TECHNOLOGY:
METHODS IN ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990).
Ngoai ra, vecto biéu hién tai tb hop cé thé dugc phién ma va dich ma in vitro, vi du,
bang cach sir dung trinh tu diéu hoa T7 va T7 polymeraza. Cac phuong phép hitu dung
dé sang loc polypeptit c6 dac dinh biét trude, vi du khang thé khang dai, thong qua
biéu hién trinh tir polynucleotit dugc tao ra mdt cach ngiu nhién da dugc mo ta (patent
My sb 5,763,192; 5,723,323; 5,814,476; 5,817,483; 5,824,514; 5,976,862; 6,492,107,
6,569,641).

Su biéu hién polypeptit trong sinh vat nhan so thuong duoc thyc hién trong E.
coli v6i céc vecto chia cac doan khéi ddu man cam hodc cAu tric ma diéu khién sy
biéu hién cua polypeptit dung hop hoic khong dung hop. Cac vecto dung hop bd sung
rat nhidu axit amin vao polypeptit dugc ma hoa & day, thuong 1 vao dau amino cla
polypeptit tai to hop. Cac vecto dung hop nhu vay thuong hoat dong nhim 3 muyc dich:
(i) 1am gia tang su biéu hién ctia polypeptit tai t6 hop; (ii) 1am gia ting sy 6n dinh cta
polypeptit téi t6 hop; va (iii) hd trg su tinh ché polypeptit tai t6 hop bang cach hoat
dong nhu 13 chit gin trong su tinh ché 4i Iuc. Thong thudng, trong vecto biéu hién
dung hop, vi trf cit phan giai protein dugc dua vao phén ghép ndi cia nira dung hop va
polypeptit tai td hop d& cho phép phén tach polypeptit tai t hop khéi nira dung hop dé
tinh ché polypeptit dung hop. Cac enzym nhu viy, va trinh ty nhan dién tuong dong
cua ching, bao gdm yéu t6 Xa, thrombin va enterokinaza. Vecto biéu hién dung hop
dién hinh bao gém pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67:
31-40), pMAL (New England Biolabs, Beverly, Mass.) va pRIT5 (Pharmacia,
Piscataway, N.J.) ma dung hop glutathion S-transferaza (GST), polypeptit gin két
maltozo E, hodc polypeptit A, véi polypeptit tai t6 hop dich.

Vi du v& vecto biéu hién cia E. coli khong dung hop c6 tinh man cam phu hop
bao gébm pTrc (Amrann et al., (1988) Gene 69: 301-315) va pET 11d (Studier et al.,
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GENE EXPRESSION TECHNOLOGY: METHODS IN ENZYMOLOGY 185,
Academic Press, San Diego, Calif. (1990) 60-89). Cac phuong phap ddi véi tap hop
dich peptit hoat tinh hodc ving protein dé thu duoc polypeptit da chirc ning thong qua
dung hop polypeptit d& dugc mé ta trong tai liéu Pack et al., patent My s6 6,294,353;
6,692,935. Mot ky thuat dé t6i wu hoa biéu hién polypeptit tai t6 hop, vi du khang thé
khang dai, trong E. coli d biéu hién polypeptit trong vi khudn chi v6i kha nang duoc
stra chita dé phan tach phéan giai protein polypeptit tai t6 hop. Tham khao tai liéu Pack
et al., patent M§ s6 6,294,353; 6,692,935. Phuong phéap khac dé thay ddi trinh tu axit
nucleic cua axit nucleic dugc chén vao vecto biéu hién dé ma cac bod ba riéng 1¢& dbi
voi mdi axit amin duoc st dung trong vat chu biéu hién, vi du E. coli (Wada, et al.,
1992. Nucl. Acids Res. 20: 2111-2118). Sy thay d6i nay cua trinh tu axit nucleic theo
sang ché c6 thé duoc thuc hién bang k§ thuét tong hgp ADN.

Theo mot phuong 4n, vecto biéu hién khang thé khang dai 13 vecto biéu hién ctia
nidm men. Vi du v& vecto bidu hién trong ndm men Saccharomyces cerevisiae bao gom
pYepSecl (Baldari, et al, 1987. EMBO J. 6: 229-234), pMFa (Kurjan and
Herskowitz, Cell 30: 933-943, 1982), pJRY88 (Schultz et al., Gene 54: 113-123,
1987), pYES2 (Invitrogen Corporation, San Diego, Calif.), va picZ (Invitrogen Corp,
San Diego, Calif.). Ngoai ra, khang thé khang dai co thé dugc biéu hién trong té bao
con tring bang cach sit dung vecto biéu hién baculovirut. Vecto baculovirut ¢ thé
dung dé biéu hién polypeptit, vi du, khang thé khang dai, trong té bao con trung duogc
nudi cdy (vi du, té bao SF9) chtra chudi pAc (Smith, ez al., Mol. Cell. Biol. 3: 2156-
2165, 1983) va chudi pVL (Lucklow and Summers, 1989. Virology 170: 31-39).

Theo mét phuong 4n, axit nucleic mi hoéa khang thé khang dai theo sang ché
duoc biéu hién trong té bao dong vat co vu béng cach st dung vecto biéu hién cua
dong vat cé vi. Vi du vé vecto dong vét c6 via bao gbm, nhung khoéng chi giéi han 6,
pCDMS (See. Nature 329: 840, 1987) va pMT2PC (Kaufman, et al., EMBO J. 6: 187-
195, 1987). Khi dugc sir dung trong té bao dong vat ¢6 v, chic ning diéu khién ciia
vecto biéu hién thudng duge tao ra béi cac yéu t6 diéu hoa vua virut. Vi du, cac doan
khoi ddu thuong duge st dung c6 ngudn gbc tir polyoma, adenovirut 2,
cytomegalovirut, va thé twong tu virut 40. Cac hé biéu hién pht hop khac ddi véi ca té
bao nhén so va nhan chuin dé biéu hién khang thé khang dai theo sang ché dugc bdc

16 trong chuong 16 va 17 cua tai liéu Sambrook, et al.,, MOLECULAR CLONING: A
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LABORATORY MANUAL. 2nd ed., Cold Spring Harbor Laboratory, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989.

Theo mdt phuong 4n, vecto biéu hién tai tb hop ciia dong vat ¢ vii c6 thé diéu
khién su biéu hién cta axit nuleic trong mét loai té bao cu thé (vi du, cac yéu t6 didu
hoa dic hiéu mé duge str dung dé biéu hién axit nucleic). Cac yéu tb diéu hoa dic hidu
mé 13 d3 biét trong linh vyc k¥ thuat nay. Cac vi du vé doan khéi dau dic hiéu mo phu
hop bao gém doan khoi dau albumin (dac hi€u gan; Pinkert, et al., Genes Dev. 1: 268-
277, 1987), doan khéi d4u dic hiéu bach huyét (Calame and Eaton, Adv. Immunol. 43:
235-275, 1988), trong cac doan khoi ddu cy thé cia thu thé té bao T (Winoto and
Baltimore, EMBO J. 8: 729-733, 1989) va c4c globulin mién dich (Banerji, et al.,
1983. Cell 33: 729-740; Queen and Baltimore, Cell 33: 741-748, 1983.), doan khoi
dau dic hiéu t& bao than kinh (vi du, doan khéi dau soi than kinh; Byrne and Ruddle,
Proc. Natl. Acad. Sci. USA 86: 5473-5477, 1989), doan dac hiéu tuy (Edlund, et al.,
1985. Science 230: 912-916), va doan khoi du ddc hiéu tuyén va (vi du, doan khéi
dau bot sita; patent My s 4,873,316 va cong bd don chau Au No. 264,166). Cac doan
khéi ddu diéu hoa — phat trién ciing duoc bao ham, vi du doan khéi dau ctia chudt
(Kessel and Gruss, Science 249: 374-379, 1990) va doan khéi dau a-fetoprotein
(Campes and Tilghman, Genes Dev. 3: 537-546, 1989).

Theo mdt khia canh, séng ché dé cap dén phuong phap gin vao té bao chu vecto
biu hién tai t& hop theo sang ché. Thuit ngit “té bao chi” va “té bao chu tai to hop”
duoc st dung thay thé cho nhau trong ban mé ta nay. C6 thé hiéu riang cic thuét ngit
nay khong chi thé hién té bao chu cu thé ma con thé hién cac thé hé con chau va thé hé
con chéu tiém ning ciia t& bao chu ndy. Vi nhing su cai bién nhat dinh c6 thé xay ra
trong cac thé hé tiép theo do hodc 1a dot bién hoic 14 anh huéng ctia méi truong, thé hé
nhu vay thuc té khong thé giéng hét t& bao cha me, nhung van duoc bao ham trong

pham vi cta thuat ngtt dugc sir dung & day.

Céc t& bao chu c6 thé 12 t& bao nhan chuén, hoic té bao nhan so. Vi du, khang thé
khang dai co thé duoc biéu hién trong cac té bao vi khuén nhu E. coli, t& bao con
trung, ndm men hoic té bao dong vat co vu. Cac té bao dong vat c¢6 vu la vat chu phu
hop dé biéu hién cac manh nucleotit ma héa globulin mién dich hoic manh cia né
(Winnacker, From Genes To Clones, (VCH Publishers, NY, 1987)). Rat nhidu dong té
bao chu thich hop c6 thé tiét protein khac loai nguyén ven da biét trong linh vuc k§
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thuat nay, va bao gdm dong té bao tring chudt déng Trung Quéc (CHO), cac dong té
bao COS, t& bao HeLa, té bao L va dong té bao u tuy. Theo mot phuong 4n, cac té bao
nay khong phai 13 ctia nguoi. Cac vecto biéu hién dbi véi cac té bao nay cé thé chira
trinh tu diéu khién biéu hién, nhu diém khéi dau sao chép, doan khoi déu va doan ting
cuong, va vi tri xtr 1y thong tin can thiét, nhu vi tri gén két ribosom, vi trf néi ARN, vi
tri polyadenin hoa, va trinh ty tan cung dich ma (Queen et al., Immunol. Rev. 89: 49,
1986). Cac trinh ty didu khién biéu hién minh hoa 1 cac doan khéi dau cé ngudn gdc
tlr cac gen ndi sinh, cytomegalovirut, SV40, adenovirut, papilomavirut & bo, va tuong
tir (Co et al., J Immunol. 148: 1149, 1992). Cac té bao chu thich hop khac 1 da biét
d6i v6i chuyén gia trong linh vuc k¥ thuat nay.

Vecto ADN c6 thé duge dua vao té bao nhan so hodc nhan chudn théng qua k§
thuét bién dbi hodc chuyén nhim. Nhu duoc sir dung & day, thuat ngit bién d6i va
chuyén nhim dung dé chi cac k§ thuét dua axit nucleic ngoai lai (vi du, ADN) vao té
bao chu, bao gdm canxi phosphat hoic dong két tia canxi clorit, chuyén nhiém qua
trung gian DEAE-dextran, lipofection, hodc duc 16 dién, chuyén nhiém dva trén vun vi
sinh vat hodc virut c6 thé dugc st dung ddi véi cac vat chu té bao khac. Cac phuong
phap khac duoc sir dung dé bién d6i t& bao dong vat cé vi bao gdm viéc sir dung
polybren, dung hop protoplast, liposom, duc 18 dién, va vi tiém (Sambrook ét al.,
Molecular Cloning). Cac phuong phép thich hop dé bién dbi hodc chuyén nhiém té
bao chu dugc bdc 10 trong tai liéu Sambrook, e al. (MOLECULAR CLONING: A
LABORATORY MANUAL. 2nd ed., Cold Spring Harbor Laboratory, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), va c4c tai liéu huéng dan
ky thuat thi nghiém khac. Cac vecto chira cic manh ADN quan tdm c6 thé dugc
chuyén nhi®m vao té bao chu bing cac phuong phap di biét, phu thudc vio loai té bao

chu.

D3 biét dé chuyén nhidm 6n dinh vao té bao chu, phu thudc vao vecto biéu hién
va k¥ thuét chuyén nhiém dugc sit dung, chi mot phan doan nhé ciia té bao co thé gén
ADN ngoai lai vao hé gen clia chung. Dé x4c dinh va chon loc cac thé gin nay, gen ma
héa chit danh ddu chon loc (vi du, khang khéang sinh) thuong dugc dua vao té bao chu
cling vdi gen quan tim. Nhidu chit danh déu chon loc khac nhau bao gdm chit cé tinh
khang thudc, nhu G418, hygromyxin va methotrexat. Axit nucleic ma hoa chat danh

dau chon loc ¢é thé dugc dua vao t€ bao chu trén cung mot vecto ma ma hoa khang thé

-30-



31878

khang dai hoac co thé dugc dua vao mot vecto khac. Cac té bao 6n dinh dugc chuyén
nhiém v&i axit nucleic ¢6 thé dugce xac dinh bﬁng cach chon loc thude (vi du, cac té
bao dugc gin gen danh ddu cé thé chon loc s& séng s6t, trong khi cac té bao khac thi
chét).

Mot t& bao chu chira khang thé khang dai theo sang ché, nhu té bao chi nhan so
hodc nhan chuén, ¢ thé duoc st dung dé san xuét (vi du, biéu hién) khang thé khang
dai tai t6 hop. Theo mdt phuong an, phuong phap bao gdm viéc nudi cdy té bao chu
(noi ma vecto biéu hién tai t6 hop mi hoéa khang thé khang dai dugc dwa vao) trong
mdi truong thich hop dé khang thé khang dai duoc san sinh. Theo mot phuwong 4n,
phuong phap nay con bao gdbm budc phéan 1ap khang thé khang dai tir mdi truomg hodc
té bao chu. Mdi 1an biu hién, viéc thu thap khang thé khang dai hodc polypeptit lién
quan dén khang thé khang dai dugc tinh ché tir méi truong nudi cdy va té bao chu.
Khéng thé khang dai c6 thé dwoc tinh ché theo quy trinh chuan trong linh vuc k¥ thuat
nay, bao gdm tinh ché HPLC, séc ky cot, dién di gel va twong tu. Theo mdt phuong 4n,
khang thé khang dai dugc dua vao sinh vat chii bing phuong phép néu trong tai lidu
patent M§ s6 4,816,397. Thong thuong, chudi khang thé khang dai duoc biéu hién véi
trinh tu tin hiéu va vi viy duoc giai phéng vao mdi truong nudi cdy. Tuy nhién, néu
chudi khang thé khang dai khong dwoc tiét tw nhién boi t€ bao chu, thi khang thé
khéng dai c6 thé duoc giai phéng bang cach xir Iy boi chéat phan Gng nhe. Viéc tinh
ché polypeptit tai t& hop 13 d3 biét trong linh vuc nay va bao gébm su két tia amoni
sulfat, k¥ thuét tinh ché sic ky ai luc, sdc ky cot, sdc ky trao ddi ion, dién di gel, va

tuong tu (Scopes, Protein Purification (Springer-Verlag, N.Y., 1982).

Polypeptit ma hoa khang thé khang dai, vi du trinh ty ma héa khang thé khang—
dai, c6 thé dugc gin vao gen chuyén dé dua vao hé gen cua dong vat chuyén gen va
biéu hién trong stta cua dong vat chuyén gen (Patent My s6 5,741,957, 5,304,489, va
5,849,992). Cac gen chuyén thich hop bao gém cac trinh tw mi héa chudi nhe va/hoic
chudi ning trong cau nbi voi doan khoi dau va doan ting cudong tir gen dic hidu tuyén
vii, nhu 13 casein hodc B-lactoglobulin. Pé tao ra dong vat chuyén gen, cac gen chuyén
6 thé duoc vi tiém vao té bao trang da duogc thu tinh, hodc cé thé duoc ge"m vao hé gen
cla céc té bao gbe phoi, va nhan cia cc t& bao nay cé thé duge chuyén vao té bao

tring da duogc khoét nhan.
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Do su thoai hda cua trinh ty ma hda axit nucleic, cac trinh ty khac ma hoa trinh
tu v& co ban gidng vdi trinh tu protein tw nhién c6 thé duge st dung theo sang ché.
Diéu nay ciing bao gdbm, nhung khong chi gi6i han &, trinh tu axit nucleic bao gbm tét
ca hoac mdt ph??m trinh tu axit nuclecic ma héa cac polypeptit trén, ma bi bién ddi boi
su thay thé cac bd ba khac nhau mi héa gdc axit amin tuong ddng vé mat chirc ning
trong trinh tu, vi vay tao ra su thay ddi cam. Nguoi ta cling cho réng trinh tu nucleotit
cua globulin mién dich theo sang ché dung nap cac bién thé twong dong vé trinh ty dén
25% nhu duoc tinh toan bdi cac phwong phap chuan ("Current Methods in Sequence
Comparison and Analysis," Macromolecule Sequencing and Synthesis, Selected
Methods and Applications, pp. 127-149, 1998, Alan R. Liss, Inc.) mién la mot bién thé
hinh thanh nén mdt khang thé c6 hiéu luc ma nhan dang céc glycoprotein cua virut dai
hodc gidng virut dai. Vi du, mét hodc nhiéu gdc axit amin trong trinh tw polypeptit c6
thé duoc thé béi mot axit amin khac cé tinh phan cuc tuong tu ma hoat dong nhu mot
bién thé twong duong vé chirc ning, dan dén sy bién d6i cAm. Nhitng su thay thé axit
amin trong trinh tu cé thé duoc chon loc tir cac thanh vién khac ctia 16p ma axit amin
thudc vé d6. Vi du, cac axit amin khong phan cuc (ky nuéc) bao gdm alanin, loxin,
isoloxin, valin, prolin, phenylalanin, tryptophan va metionin. Cac axit amin trung tinh
phan cuc bao gdm glyxin, serin, threonin, xystein, tyrosin, asparagin, va glutamin. Cac
axit amin tich dién dwong (bazo) bao gdm arginin, lysin va histidin. C4c axit amin tich
dién 4m (axit) bao gdm axit aspartic va axit glutamic. Sang ché cling dé xuit cac
protein hodc manh hodc dAn xuét ctia né duoc cai bién khac nhau trong hodc sau khi
dich ma, vi du bdi su glycosyl héa, phan cit protein, lién két véi phan tir khang thé
hodc cac chit gén té bao khac. K¥ thuat bat ky dé gay dot bién 1a da biét trong linh vuc
k¥ thuat nay, bao gdm, nhung khong chi giéi han &, dot bién diém in vitro, va tuong tu
(J. Biol. Chem. 253:6551, use of Tab linkers (Pharmacia)).

Khéng thé chudi don. Theo mdt phuong 4n, khang thé khang dai theo sang ché 14
khang thé khang dai chudi don. Theo sang ché, cac ky thuét c6 thé phi hop dé san xuét
cac khang thé chudi don dac hiéu véi glycoprotein dai (patent My s6 4,946,77 8). Vi du
vé cac k§ thuét c6 thé dugc sir dung dé san xuat cac Fv chudi don va khang thé theo
sang ché dugc mé ta trong cac tai licu patent My sb 4,946,778 va 5,258,498; Huston et
al., Methods in Enzymology, 203: 46-88, 1991; Shu, L. et al., Proc. Natl. Acad. Sci.
USA, 90: 7995-7999, 1993; va Skerra et al., Science 240: 1038-1040, 1988.
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Khdng thé khdm va khdng thé dweoc lam giong nhr ciia ngwoi. Theo mot phuong
4n, khang thé khang dai theo sang ché 13 khang thé khang dai kham. Theo mot phuong
4n, khang thé khang dai theo sang ché 1a khang thé khang dai duoc 1am gidng nhu cia
ngudi. Theo mot phuong 4n, khang thé cho va nhan 13 cac khang thé don dong (dé tdi
thiéu hoa tinh khang nguyén & nguoi), trong truomg hop dé khang thé ghép-CDR thu

duoc goi 12 khang thé “duoc 1am gidng nhu ciia ngudi”.

Céc khang thé khang dai tai t6 hop, nhu khang thé don dong kham hodc dugc
lam gidng nhu cia ngudi, chira ca cac phin cia ngudi va khong phai ciia ngudi, cé thé
duoc tao ra bing cach st dung céc k§ thuat ADN tai to hop, cling ndm trong pham vi
cua sang ché. Ddi voi mot sb tmg dung, bao gdm viée st dung in vivo khang thé khang
dai theo sang ché & ngudi cling nhu sir dung cac cac k¥ thuat phat hién tc nhan ndy in
vitro. C6 thé st dung cac khang thé khang dai kham, dwoc 1am giéng nhu cia ngudi
hodc cia ngudi. Cac khang thé don dong kham va duoc 1am gibng nhu cia ngudi nay

c6 thé duoc san xudt béi cac k§ thuat ADN tai t6 hop d3 biét.

Theo mdt phuong 4an, sang ché d& xuét ciu tric cta cac khang thé khang dai
duoc 1am giéng nhu cia ngudi ma khéng chic chin tao ra dap ung khang thé khang
chudt cua nguoi (sau day dugc goi la HAMA), trong khi do van cé chirc ning bb tro
khéng thé hiéu qua. Nhu dugc sir dung ¢ day, thudt nglt “cia nguoi” hodc “dugc lam
gibng nhu cua ngudi”, trong mbi quan hé véi khang thé, lién quan dén khang thé ma
duoc mong doi 13 tao ra dap ng mién dich yéu c6 kha ning tri liéu & ngudi. Theo mot
phuong 4n, sang ché dé xuat cac khang thé khang dai dugc 1am giéng nhu ctia ngudi,

cac globulin mién dich chudi nhe va chudi ning.

Khéng thé CDR. Theo mot phwong an, khang thé khang dai theo sang ché 1a
khang thé CDR khéang dai. C4c khang thé cho va nh4n néi chung duoc sir dung dé tao
ra khang thé CDR khang dai 13 cac khang thé don dong tir cc loai khac nhau; khang
thé nhan dién hinh 12 khang thé cta ngudi (d€ t6i thiéu héa tinh khang nguyén cia né
& ngudi), trong trudong hop d6 khang thé ghép-CDR thu dwgc dwoc goi 1a khang thé
“dwoc 1am gidng nhu cta ngudi”. Sy ghép cb thé 1a CDR don (hodc tham chi 14 phan
cia CDR don) trong Vu hodc VL don cta khang thé nhan, hodc c6 thé 1a cac CDR da
trong mot hodc ca hai Vi va V. Thong thuong ca ba CDR trong tit ca cac ving bién
d6i ctia khang thé nhan sé& bi thay thé bai cac CDR cho twong g, mic du chi can mot

su thay thé 1a du dé cho phép gin két twong tng ciia khang thé ghép-CDR thu duoc
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v6i MetAp3. Cac phuong phap dé tao ra khang thé ghép-CDR va khang thé duoc 1am
gidng nhu ciia ngudi duge bdc 16 trong tai liéu patent My sd 5,585,089, patent My s
5,693,761; patent My sb 5,693,762; va Winter U.S. 5,225,539; va EP 0682040. Cac
phuong phép hiru dung dé tao ra polypeptit Vi va Vi duoc dé cap trong tai liu Winter
et al., patent My sb6 4,816,397; 6,291,158; 6,291,159; 6,291,161; 6,545,142;
EP 0368684; EP0451216; EP0120694.

Sau khi chon loc viing khung phu hop lam Gng ctr vién tir cung mot ho va/hoac
thanh vién cua ho, hodc ca hai vung bién d6i chudi nhe va chudi nang dugc san xuét
bang cach ghép cac CDR tir cac loai nguyén thity vao cac ving khung lai. T4p hop cac
khang thé lai hoic manh khang thé lai c6 cac ving chudi bién ddi lai theo khia canh
bét ky néu trén c6 thé két hop bang cach sir dung cac phuong phap truyén thong da
biét trong linh vurc k§ thuat ndy. Vi dy, cac trinh ty ADN m4 héa cac ving bién ddi lai
dugc mo ta ¢ day (vi du, cac vung khung dua trén cac loai dich va cac CDR tir cac loai
nguyén thuy) c6 thé duoc san xuét bang cach téng hop oligonucleotit va/hoic PCR.
Axit nucleic ma hoa cac ving CDR ciing ¢6 thé dugc phéan 1ap tir khang thé ciia cac
loai nguyén thity bang cach st dung cac enzym giéi han phu hop va gan vao khung
loai dich bing cach gin véi cic enzym géan thich hop. Ngoai ra, ving khung cia chudi

bién dbi ctia khang thé cac loai nguyén thity ¢6 thé dugc thay ddi boi dot bién diém.

Vi thé lai dugc chu trac tir sy lra chon trong sé rat nhiéu Gmg ctr vién twong tng
v6i mdi vung khung, nhitng thé lai ny ton tai rit nhiéu su két hop cua cac trinh ty ma
chiu trach nhiém cho viéc cdu tric twong Umg véi cac nguyén tic dugc mo ta & day.
Theo d6, thu vién thé lai c6 thé duoc tip hop gdm cac thanh vién véi su két hop khéac
nhau cia cac ving khung riéng 1¢. Thu vién nhu vay c6 thé 13 su tap hop cia cac dir

lidu dién tir ctia cc trinh tw hodc tap hop ciia cac thé lai.

Qué trinh nay khéng 1am thay d6i FR cta khang thé nhan ma anh huong dén
CDR ghép. Tuy nhién, chuyén gia trong linh vuc nay c6 thé cai thién ai luc gin két
khang nguyén cua khang thé ghép CDR khang dai thu dugc bang cach thay thé cac
gbc nhét dinh cia FR dé tao ra FR tuong ty nhiéu hon so véi FR tuwong tng ctia khang
thé cho. Céc vi tri phti hop ctia su thay thé bao gdm cac gbc axit amin canh CDR, hoic
c6 thé tuong tac véi CDR (US 5,585,089, cot 12-16). Chuyén gia trong linh vuc nay
c6 thé bit ddu v6i FR thé cho va cai bién né dé giéng hon so v6i FR thé nhan hodc FR

consensus cua nguoi. K¥ thudt tao ra cac cai bién nay la da biét trong linh vuc k¥ thuat
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nay. Cu thé 13, néu FR thu duoc phu hop véi FR consensus cia ngudi ¢ vi tri do, hodc
néu gibéng it nhat 90% hodc nhidu hon so véi consensus d6, 1am nhu vy c6 thé khong
gia ting tinh khang nguyén cua khang thé CDR khang dai cai bién thu duoc so véi
cung khang thé d6 véi FR day du ctia nguoi.

Protein dung hop. Theo modt phuong 4n, khang thé khang dai theo sang ché 1a
protein dung hop. Khang thé khang dai theo sang ché, khi dung hop véi protein thi
hai, ¢ thé duoc st dung nhu mot dudi cé tinh khang nguyén. Vi du vé ving cé thé
dung hop véi polypeptit bao gdm khéng chi cac trinh ty tin hiéu khac loai, ma con 13
cac ving chirc ning khac loai. Sy dung hop khong can truc tiép, nhung ciing c6 thé
duoc xtr 1y dé cai thién ddc tinh cta khang thé khang dai. Chang han nhu, mot ving
axit amin bd sung, cu thé 13 axit amin tich dién, c6 thé dugc bd sung vao dau tan cung
N ciia khang thé khang dai dé cai thién tinh on dinh va tinh bén trong qua trinh tinh
ché tir té bao chu hoic qua trinh thao tac va bdo quan. Tuong tu, cac ntra peptit cd thé
duoc bd sung vao khang thé khang dai dé tao thuén loi cho su tinh ché. Cac vung nay
c6 thé dugc loai b trude bude san xuit khang thé khang dai cudi cung. Viéc bd sung
cac nira peptit dé tao thudn loi cho viéc thao tac polypeptit 14 cac k¥ thuat quen thudc
va thudng xuyén trong linh vuc nay. Khang thé khang dai theo sang ché c6 thé duoc
dung hop véi cac trinh tw ddnh du, nhu 13 peptit ma tao thuén loi cho sy tinh ché cia
polypeptit dung hop. Theo mot phuong 4n, trinh ty axit amin danh du 1 peptit 6-
histidin, nhu cac duoéi trong vecto pQE (QIAGEN, Inc., 9259 Eton Avenue,
Chatsworth, Calif., 91311), trong d6, rit nhiéu loai duoc ban trén thi truéng. Nhu duoc
boc 10 trong tai li¢u Gentz et al., Proc. Natl. Acad. Sci. USA 86: 821-824, 1989, 6-
histidin tao thuan loi cho viéc tinh ché protein dung hop. Cac dudi peptit khac 13 hitu
dung cho viéc tinh ché, dudi HA, tuwong hop v6i epitop c6 ngudn gbc tir protein
hemaglutinin cim (Wilson et al., Cell 37: 767, 1984). Vi vay, bat ky su dung hgp nao
trén day ciing ¢ thé dugc xir 1y bang cach sir dung polynucleotit hodc polypeptit theo
sang ché. Tuong tu, protein dung hop c6 thé thé hién su gia ting thoi gian ban huy in
Vivo.

Céc protein dung hop cé cdu trac dime lién két disulfit (dwa vao IgG) c6 thé co
hiéu qua tot hon trong viéc gin két va trung hoa cac phan ti khac, so véi
proteinmonome dugc tiét hodc manh protein (Fountoulakis et al., J. Biochem. 270:

3958-3964, 1995).
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Tuong tr, EP-A-O 464 533 (Canadian counterpart 2045869) dé cap dén protein
dung hop chira cac phan khac nhau ciia ving c6 dinh ciia cac phan tir globulin mién
dich cung v6i mét protein khac ciia ngudi hodc phin cta né. Trong nhidu trudng hop,
phin Fc trong protein dung hop 13 ¢6 ich d6i v6i tri liéu va chin doan, va vi vay c6 thé
dan dén, vi du cac dic tinh duoc dong dugc cai thién (EP-A 0232 262). Ngoai ra, viéc
loai bé phan Fc sau khi protein dung hop dwoc biéu hién, phat hién va tinh ché, cé thé
duoc thiét ké. Vi du, phan Fc c6 thé can tr& liéu phép diéu tri hodc chin doan néu
protein dung hop duoc sit dung nhu khang nguyén dé gy mién dich. Trong cac kham
pha vé thubc, vi du, protein ciia ngudi nhu hIL-5, d4 dugce dung hop véi cac phan Fe
dé dung trong thtr nghiém sang loc ning suét cao dé xac dinh chat di khang cia hIL-5
(Bennett et al., J. Molecular Recognition 8: 52-58, 1995; Johanson et al., J. Biol.
Chem., 270: 9459-9471, 1995).

Khéng thé khéng dai dwoc ddinh ddu. Theo mot phuong an, khang thé khang dai
theo sang ché duoc bit cdp voi nta danh diu, vi du nhém cé thé phét hién dugc.
Nhém danh déu hodc c6 thé phat hién dugc dugc lién két véi khang thé khang dai
khong phai 13 1 khia canh d6i 1ap cta sang ché, mién 13 né khong anh huéng mot cach
¢ ¥ nghia t6i su gin két cia khang thé khang dai theo sang ché véi glycoprotein dai
hoic glycoprotein gidng virut dai. Nhém c6 thé phat hién dugc c6 thé 1a chit bat ky c6
duoc tinh vat 1y hodc héa hoc c6 thé phat hién dwgc. Chit danh ddu co thé phat hién
dugc nhu vay duoc phét trién trong linh vuc thir nghiém mién dich va hinh anh, néi
chung, phan 16p chit danh déu bat ky hiru dung trong phuong phéap nay déu co thé
duoc 4p dung trong sang ché. Vi vy, chit danh dau 1 ché phim bat ky c6 thé phat
hién dugc boi k§ thuat quang phd, quang hoa, sinh hoéa, hda mién dich, dién tir, quang
hoc hodc héa hoc. Cac chit danh d4u hiru dung theo sang ché bao gf‘)m ca cac hat tur
tinh (vi du, Dynabeads™), chat huynh quang (vi du, sothiocyanat huynh quang, do
Texas, rhodamin va twong tu), chit danh ddu phéng xa (vi du, *H, '4C, 38, 1°T, 2],
1811, 112]y 99mTc), cac tac nhan hinh anh khac nhu vi bong (d6i v6i hinh anh siéu
thanh), 8F, !1C, 150 (d6i v6i chup cét 16p phat xa positron), *™TC, "'In (d6i véi chup
cét 16p phat xa photon don), enzym (vi du, peroxidaza ct cai ngua, phosphataza kiém
va cac chét khac dugce ding trong ELISA) va chat danh ddu nhiét luong nhu cdng hop
vang hodc cac hat kinh mau hodc nhua (vi du, polystyren, polypropylen, latex, va

tuong tw). Cac patent mé ta viéc sir dung cac chat danh dau nay bao gém patent My s6
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3,817,837; 3,850,752; 3,939,350, 3,996,345; 4,277,437; 4,275,149; va 4,366,241, duoc
két hop vao day dé tham khao. Ngoai ra, c6 thé tham khao tai liéu Handbook of
Fluorescent Probes and Research Chemicals (6™ Ed., Molecular Probes, Inc., Eugene
OR.).

Chit danh diu c6 thé dugc bt cip mot cach truc tiép hodc gian tiép vai thanh
phin cia mot thir nghiém theo phuong phap da biét trong linh vuc nay. Nhu néu trén,
rat nhiéu chét danh diu c6 thé dugc st dung, cung véi su chon lua cua chit danh déu
phu thudc vao tinh min cam can thiét, dé dang lién két véi hop chét, tinh én dinh, cach

thirc st dung va cach thirc sip xép bb tri.

Céc chit ddnh ddu khong-phéng xa thudong duge gin béi cac cach thirc gidn tiép.
N6i chung, phan tir gén (vi du, biotin) dwoc lién két cong héa tri v&i phan tir. Chat gén
sau d6 lién két voi phan tir khang chét gin (vi du, streptavidin) ma hoic lién két c6 thé
phat hién dugc hodc cong hda tri voi hé théng tin hi€u, nhu enzym co thé phat hién
duoc, hop chit huynh quang hodc hop chit quang héa. R4t nhidu chit gin va khang
gén c6 thé duoc st dung. Khi chét gén c6 mot chét khang gz"ln tu nhién, vi du, biotin,
tyroxin, va cortisol, n6 c¢é thé dugc str dung trong viéc lién két v6i chit khang gin tu
nhién dugc danh diu. Ngoai ra, hop chat khang nguyén hodc hapten c6 thé st dung
duoc d8 su két v6i voi khang thé, vi du, khang thé khang dai.

Céc phén tir cling c6 thé lién két truc tiép véi hop cht tao tin hiéu, vi du, bang
cach lién két v6i mot enzym hodc chit huynh quang. C4c enzym quan tdm nhu chat
dénh déu s& chu yéu 1a hydrolaza, cu thé 1a phosphataza, esteraza va glycosidaza, hodc
oxidoreductaza, cu thé 13 peroxidaza. Cac hop chit huynh quang hitu dung 1dm nira
danh d4u bao gdm, nhung khéng chi gi6i han &, chit huynh quang va dén xut cia né,
rhodamin va din xuét ciia n6, dasyl, umbelliferon, va hop chit twong tw. Cac hop chét
quang héa hitu dung lam ntra danh ddu bao gdm, nhung khong chi giéi han &, vi du,
luxiferin, va 2,3-dihydrophthalazinedion, v/ du, luminol. Dé tim hiéu vé hé théng d4nh
dAu va sinh tin hiéu, c6 thé tham khéo tai liéu patent My s6 4,391,904,

Céc phuong thirc dé phat hién chét danh diu 13 d3 biét trong linh vuc ky thuat
nay. Vi vay, vi du, khi chit danh ddu 1a chat danh dau phéng xa, thi phuong thirc phét
hién bao gdm méy dém tin hiéu nhap nhay hodc phim chup &nh nhu trong méy tw chup
bang tia phéng xa. Khi chit danh ddu 1 chit d4nh ddu huynh quang, né cé thé duoc
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phét hién bing cach kich thich huynh quang véi chiéu dai budc séng phu hop, bang
phuong thirc ciia phim chup anh, bang cach st dung phét phat hién dién tir nhu dung
cu cd@p doi tich dién (CCDs) hodc may nhén quang va tuong tu. Tuong tu, chét danh
diu enzym c6 thé duoc phét hién biang cach cung clp cac co chat phu hop dbi véi
enzym va phat hién san phim phan tmg thu dugc. Cac chit danh diu do mau don gian
cudi cing c6 thé duoc phat hién mot cach don gian bang cach quan sat mau lién két
v6i chat danh ddu. Vi viy, trong cac thir nghiém que do d6 sau, cong hop vang thudng

thé hién mau hdng, trong khi c4c hat gan két khac thuong c6 mau ctia hat.

Mot sb dang thir nghiém khong doi hoi sir dung cac thanh phin danh ddu. Ching
han nhu, thir nghiém ngung két c6 thé dugc st dung dé phét hién su c6 mét cua khang
thé dich, vi du, khang thé khang dai. Trong trudng hop ndy, cdc hat duge phu boi
khang nguyén dugc ngung két boi cac miu chira khéng thé dich. Trong dang nay,
khong thanh phin ndo cin duoc danh ddu va su c6 mit clia khang thé dich dugc phat

hién béi su kiém tra don gian bang mét thuong.
B. X4c dinh va mé ta dic diém cia khang thé khang dai theo sang ché

Céc phuong phép hitu dung dé xac dinh va sang loc cac khang thé khang dai va
- cac polypeptit lién quan dén virut dai c6 tinh dic hiéu mong mudn d6i voi
glycoprotein dai bao gém k¥ thuét qua trung gian mién dich bét ky d3 biét trong linh
vire ndy. Cac thanh phan ciia dap ng mién dich c6 thé duoc phat hién in vitro boi cac
phuong phap d3 biét trong linh vic k¥ thuat nay. Vi du, (1) cac té bao lympho T gay
doc té bao bang cach loai bé tinh phéng xa, (2) té bao lympho T hd trg c6 thé duge
v6i khang nguyén va té bao trinh dién khang nguyén va su tong hop va tiét cia cac
xytokin duoc do bang cac phuwong phéap chuén (Windhagen A; et al., Immunity, 2: 373-
80, 1995); (3) cac té bao trinh dién khang nguyén c6 thé duge G véi toan bd khang
nguyén protein va sy c¢6 mat ciia khang nguyén dé trén MHC dugc phat hién b1 hodc
14 thir nghiém hoat héa té bao lympho T hoic 13 phuong phép 1y sinh (Harding et al.,
Proc. Natl. Acad. Sci., 86: 4230-4, 1989); (4) cac té bao khong 16 c6 thé dwoc & v6i
cac chat phan ung ma lién két ngang cac thu thé Fc-epsilon clia ching va loai bd
histamin dugc do bang thir nghiém mién dich enzym (Siraganian et al., TIPS, 4: 432-
437, 1983); va (5) thir nghiém hép phu mién dich lién két enzym (ELISA).
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Tuong tu, cic san pham ciia dap ung mién dich trong sinh vat mau (vi du, chudt)
hodc ngudi ciing c¢6 thé dugc phat hién bang cac phuong phap khac nhau da biét dbi
v6i ngudi c6 hidu biét trung binh trong linh vuc nay. Vi duy, (1) san phdm cta khang
thé trong dap tmg voi viée tiém chung c¢6 thé duoc phat hién bang cac phuong phap
chuén hién dugc st dung trong phong thi nghiém 14m sang, vi du, ELISA; (2) su di tri
ctia cc té bao mién dich t&i vi trf viém c6 thé phéat hién dugc b%mg cach nao bé mit da
va dat vao vat chira vo trung dé bat giflt cac té bao di tra qua vi tri nao (Peters et al.,
Blood, 72: 1310-5, 1988); (3) su ting sinh cua té bao don nhan mau ngoai vi (PBMCs)
trong dap Umg v6i cac cht gy gisn phan hodc phan tng té€ bao lympho c6 thé duoc do
béng cach st dung *H-thymidine; (4) kha ning thuc bao cia céc té bao hat, dai thuc
bao, va cac thuc bao khac trong PBMCs cé thé duge do bang cach dit PBMCs vao
giéng cung véi cac hat duoc danh déu (Peters ef al., Blood, 72: 1310-5, 1988); va (5)
su biét héa cua céc t& bao hé mién dich c6 thé dugc do bang cach danh ddu PBMCs
v6i khang thé vao cic phan tir CD nhu CD4 va CDS8 va do phan doan PBMCs biéu

hién cac chit danh du nay.

Theo mot phuong 4n, khang thé khang dai theo sang ché dugc chon loc bing
cach st dung su biéu hién cua peptit dai trén bé mit cac thé di truyén c6 thé nhan ban
duogc (patent M¥ sb 5,514,548: 5.837,500; 5.871,907; 5,885,793; 5,969,108;
6,225,447, 6,291,650; 6,492,160; EP 585 287; EP 605522; EP 616640; EP 1024191,
EP 589 877; EP 774 511; EP 844 306). Cac phuong phap hiru dung dé san xuét/chon
loc céc hat thé thuc khudn dang s¢i chtra hé gen thé thuc khuin m3 héa phan tr gén
két voi cac tinh ddc hiéu mong mudn (EP 774 511; US 5871907; US 5969108; US
6225447; US 6291650; US 6492160).

Theo mét phwong 4n, khang thé khang dai theo sang ché dugc chon loc bing
cach sir dung su biéu hién cia cac peptit dai trén bé mat ctia té bao chi ndm men. Céc
phuong phép hiru dung dé phéan 14p polypeptit scFv bang cach thé hién trén bé mit
ndm men dugc md ta trong tai li¢u Kieke et al., Protein Eng. 1997 Nov; 10(11): 1303-
10.

Theo mét phwong 4n, khéang thé khang dai theo sang ché duoc chon loc bing
cach thé hién ribosom. Céc phwong phép hiru dung dé xac dinh chit gan trong thur vién

peptit bang cach sir dung thé hién ribosom dugc mé ta trong tai liéu Mattheakis et al.,
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Proc. Natl. Acad. Sci. USA 91: 9022-26, 1994; va Hanes et al., Proc. Natl. Acad. Sci.
USA 94: 4937-42, 1997.

Theo mét phuong 4n, khang thé khang dai theo sang ché dugc chon loc bing
cach st dung biéu hién tARN peptit dai. Phuong phép hitu dung in vitro dé chon loc
chit gin bang cach sir dung thé hién tARN duoc mo ta trong tai liéu Merryman et al.,
Chem. Biol., 9: 741-46, 2002.

Theo mot phuong an, khang thé khéng dai theo sang ché dugc chon loc bing
cach st dung biéu hién ARN. Cac phuong phép hitu dung dé chon loc peptit va protein
bing cach st dung thu vién biéu hién ARN dugc mo ta trong tai liéu Roberts et al.
Proc. Natl. Acad. Sci. USA, 94: 12297-302, 1997; va Nemoto et al., FEBS Lett., 414:
405-8, 1997. Cac phuong phép hitu dung dé chon loc peptit va protein bang cach si
dung thu vién biéu hién ARN khong tu nhién dugc mé ta trong tai liéu Frankel ef al.,
Curr. Opin. Struct. Biol., 13: 506-12, 2003.

Theo mot phuong 4n, cac khang thé khang dai theo sang ché dugc biéu hién & té
bao chit coa vi khudn gram am va tron véi glycoprotein dai dugc danh diu
(WO 02/34886). Trong cac dong biéu hién polypeptit tai t6 hop véi &i luc véi
glycoprotein dai, ndng do cta glycoprotein dai duoc danh déu lién két voi khéng thé
khang dai duoc gia ting va cho phép cac té bao dugc phéan lap khoi phan con lai cia
thu vién nhu duogc bdc 10 trong tai li¢u Harvey et al., Proc. Natl. Acad. Sci. 22: 9193-
98 2004 va Cong bd don My s6 2004/0058403.

Sau khi chon loc khang thé khang dai mong mudn, nguoi ta du tinh ring né cd
thé dwoc san xudt véi sb luong 16n biang cac k§ thuat da biét trong linh vuc nay, vi du
bidu hién té bao nhan so hoic nhan chuin va twong ty. Cac khang thé khang dai 13, vi
du, nhung khong chi giéi han &, khang thé lai khéng dai hodc manh cia no co thé dugc _
san xuét bang cach sit dung cac k§ thuit truyén thdng dé cdu tric nén mot vecto biéu
hién ma héa chudi ning khang thé trong d6 cac CDR va, néu can thiét, mot phan tbi
thiéu ctia khung ving bién dbi can dé duy tri tinh dic hiéu gin két ciia khang thé loai
nguyén thiy (nhu xir Iy bing k¥ thudt néu ¢ day) cé ngudn gdc tir khang thé loai
nguyén thity va phan con lai ctia khang thé c6 ngudn gdc tir cac globulin mién dich
loai dich c6 thé duoc thao tic nhu dugc md ta & day, qua dé tao ra vecto biéu hién

chtra chuoi néng cua khang thé lai.

-40-



31878

Po su gin két cia virut dai. Theo mdt phuong an, thir nghiém gin két virut dai
thé hién dang thir nghiém trong d6 glycoprotein dai va khang thé khang dai dugc tron
trong didu kién phi hop dé gin két giita cac glycoprotein dai hogc gidng virut dai va
khang thé khang dai va danh gi4 sb luong gin két giira glycoprotein dai hoic gidng
virut dai voi khang thé khang dai. S8 luong gin két duoc so sanh véi ddi chimg phi
hop, ma c6 thé 12 sé lugng gin két khi ving mat glycoprotein dai, s6 lwong gin két khi
c6 mit ché phﬁm globulin mién dich khong dic hiéu, hoic ca hai. Sé luong gén két ¢
thé duoc tinh toan bang phuong phap phi hop bt k. Phuong phap thir nghiém gin
két bao g@)m, vi du, ELISA, thir nghiém phéng xa mién dich, thir nghiém do nhép
nh4y, thir nghiém chuyén ning lugng huynh quang, sic ky 16ng, thir nghiém loc qua
mang, va twong ti. Cac thir nghiém 1y sinh dé do truc tiép su gin két ciia glycoprotein
dai voi khang thé khang dai 13, vi du, cdng huong tur hat nhan, huynh quang, su phan
cuc huynh quang, cong hudng plasmon bé mat (BIACOR chips) va twong tu. Su gin
két dac hiéu duoc xac dinh béng cac thtr nghiém chuin d3 biét trong linh vuc nay, vi
du, thtr nghiém gén két chit gin phong xa, ELISA, FRET, két tia mién dich, SPR,
NMR (2D-NMR), quang phd khbi va tuong tu. Néu gin két dic hidu ciia khang thé
khang dai quan tAm nhiéu hon it nhit 13 1% so véi khi ving mit khang thé khang dai
quan tam, thi khang thé khang dai quan tdm 13 hitu dung dé 1am khang thé khang dai

theo sang ché.

Sang ché ciing dé xuit ddng tinh thé ctia glycoprotein dai va khang thé khang dai
nhu 13 phwong phap dé xac dinh su twong tac phan tir. Cac diéu kién phu hop dé gin
két giira khang thé khang dai va glycoprotein dai phu thudc vao hop chat va chit gin
ctia n6 va co thé duoc xac dinh truc tiép boi ngudi ¢é hiéu biét trung binh trong linh

Vuc nay.

Do su trung hoa virut dgi. Nhu dugc st dung & day, “su trung hoa virut dai”
dung dé thé hién sy 1am giam tinh gdy nhiém cta virut dai thong qua viéc gan két ctia
mot khang thé khang dai. Kha ning cta khang thé khang dai theo sang ché dé trung
hoa virut dai c6 thé dugce danh gia in vitro hodc in vivo bing cach sit dung cac phuong
phap d3 biét trong linh vuc k§ thuat nay. Cac phuong phap in vitro minh hoa bao gém
test trc ché huynh quang nhanh (RFFIT), nhu durgc mo ta trong tai liéu Smith ez al., “A
rapid fluorescent focus inhibition test (RFFIT) for determining rabies virus-

neutralizing antibody,” Meslin F-X, Kaplan MM, Koprowski H, eds. Laboratory
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techniques in rabies. 4th ed. Geneva, Switzerland:World Health Organization
1996;181-192. Céac phuong phép in vivo minh hoa bao gbm, nhung khong chi gi6i han
&, test trung hoa & chudt (MNT), nhu dugc mo ta trong tai liéu Hasse, et al., 13(2) .
Biol. Stand. 123-28 (1985). Céc két qua minh hoa ciia RFFIT va MNT dugc thé hién
trong cac vi du dudi ddy. Theo mdt phuong 4n, tinh gdy nhiém cua virut dai dugc
trung hoa it nhét 13 5%, it nhat 12 10%, it nhét 13 15%, it nhét 13 25%, it nht 13 50%, it
nhit 13 60%, it nhét 1a 75%, it nhat 1 85%, it nhit 1 90%, it nhat 1a 95%, it nhat 1a
99%, it nht 12 99,5%, it nhét 1 99,9%, hodc it nhat 1a 100%.

Do su dnh huéng cia vacxin dai. Cac khang thé khang dai theo séng ché c6 kha
ning trung hoa virut dai ¢ d6i tuong can n6, ma khong anh hudng dén hiéu qua cua
vacxin dai. Khia canh nay cua sang ché 13 mot trong cac gia tri dac biét vi cac liéu
phap dai dién hinh c6 sy déng st dung vacxin dai va khang thé. Mtrc dd anh huéng
ctia khang thé khang dai c¢6 thé duoc danh gia bang cach str dung cac phuong phap da
biét trong linh vuc, nhu cac phuong phip dugc mé ta trong cac vi du dudi day. Mot
cach nga"m gon, vacxin dai c6 thé duoc st dung cho dong vat cung véi hodc khong
cling v6i khang thé khang dai. Sau khi didu tri hiéu qua bang vacxin dé tao ra dap ting
mién dich & déi twong, thi cac chuén do dic hiéu-vacxin & dbi tuong chi duoc st dung
vacxin ¢6 thé duge so sanh véi dbi tuong dugc st dung cd vacxin va khang thé. Muc
d6 anh huéng cua khang thé khang dai dén vacxin dwgc phin 4nh & chuén d6 khang
thé dic hiéu-vacxin. Céc két qua minh hoa cta thi nghiém nay dugc thé hién trong cac
vi du dudi day. Theo mot phuong an, khang thé anh huéng dén dap tmg mién dich do
vacxin dai tao ra dué6i 0,1%, dudi 0,5%, dudi 1%, dudi 2%, dudi 5%, dudi 10%, dudi
20%, dudi 25%, dudi 50%, hodc dudi 75% so voi dbi tuong dbi chung duoc st dung

vacxin nhung khong duge sir dung khang thé.

Po mitc dé phong bénh sau phoi nhiém. Chc khang thé khang dai c6 thé duoc
danh gia v& mirc do phong bénh sau phoi nhiém & dbi twong bi phoi nhiém béi virut
dai bang cach st dung cac phuong phap da biét trong linh vuc k¥ thuat nay nhu cac
phuong phép duge mo ta trong phan vi du dudi day. Mot cach ngan gon, dong vat phoi
nhidm vé6i virut dai c6 thé duoc sit dung mot hodc nhiéu khang thé khang dai ¢ dang
thanh phan diéu tri sau phoi nhiém. Céc khang thé nay c6 thé dugc sir dung riéng 1&
hoac két hop véi cac phuong phap tri liéu virut dai da biét nhur vacxin. Sau thoi gian

diéu tri hiéu qua su nhiém dai dé ddm bdo ty 1& song sét cua doi twgng duge s dung
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khang thé so véi ddi chimg tuong Gng khong duge st dung khéng thé. Sy giam tinh
gdy nhiém virut dai dugc phan anh qua ty 1€ gia ting hodc kéo dai thdi gian sdng st
cta dbi tuong duge st dung khang thé khi so véi ddi ching. Cac két qua minh hoa cua

thir nghiém nay dugc thé hién trong cac vi du duéi day.
I1. St dung khang thé khang dai theo sang ché
A. Str dung khang thé khang dai dé chén doan

Céc khang thé khang dai theo sang ché 13 hitu dung trong cac phuong phép chan
doan. Sang ché dé xuét phuong phap st dung khéng thé dé chan doan su nhiém virut
dai & dbi tuong. Cac khang thé khang dai theo sang ché c6 thé dugc chon loc dé co
tinh dic hidu gin két epitop bat ky va ai luc gin két cao véi glycoprotein dai. Nhin
chung, 4i luc gin két cia mot khang thé cang cao thi diéu kién rira cang nghiém ngit
c¢6 thé duoc thyuc hién trong thir nghiém mién dich dé loai bé cac vét liu lién két
khong dic hiéu ma khong loai bd polypeptit dich. Theo d6, khang thé khang dai theo
sang ché hiru dung trong thir nghiém chan doan thudng c6 4i luc gén két it nhat 13 108,
10°, 10'°, 10 hodc 10'2 M. Hon nita, c6 thé thiét ké dé khang thé khang dai dugc sir
dung lam chét chan doan c6 dong hoc hiéu qua dé dat duoc su can béng dudi cac diu
kién chudn & it nhat 12 gio, it nhit 5 gid hodc it nhat 1 gio.

Céc khéang thé khang dai c6 thé duoc sir dung dé phat hién glycoprotein dai hoic
gidng-dai phan ung mién dich trong cc dang thir nghiém chuén khéc nhau. Cac dang
nhu vay bao gdbm két tia mién dich, thdm tach tay, ELISA, thir nghiém mién dich
phéng xa, va tht nghiém immunometric. Tham khdo tai liéu Harlow & Lane,
Antibodies, A Laboratory Manual (Cold Spring Harbor Publications, New York,
1988); Patent My sd 3,791,932; 3,839,153; 3,850,752; 3,879,262; 4,034,074,
3,791,932; 3,817,837, 3,839,153; 3,850,752; 3,850,578; 3,853,987; 3,867,517,
3,879,262; 3,901,654; 3,935,074; 3,984,533; 3,996,345; 4,034,074; va 4,098,876. Cac

mAu sinh hoc ¢6 thé 14y tir md hodc dich co thé cua ddi tugng.
B. Str dung khang thé khang dai trong phong bénh va tri liéu

Céc khang thé khang dai theo sang ché hiru dung trong liéu phap phong bénh sau
phoi nhiém (PEP) cho dbi twong phoi nhiém virut dai. Sy phoi nhiém c6 thé bao gdm
phoi nhidm do cin (vi du, xAm nhap qua da béi rang) bao gbm cén do dong vat hoic

phoi nhiém khéng do can. Phoi nhiém khéng do cdn bao gom viéc tiép xtc voi dong
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vat nhiém ho#c san pham cta dong vat, vi du nhu, nhung khong chi giGi han & toc, vi
du, mau, mo, phan, nude ti€u va nudc bot. Li¢u phap PEP dién hinh bao gdm viéc su

dung khang thé khang dai cho d6i trong can diéu tri cling véi vacxin dai.

Ché phdm theo sang ché c6 thé dugc st dung cing véi cac phan tir hitu dung
trong phong bénh va/hodc diéu tri phoi nhiém dai hoic nhiém dai. Vi du, ching c6 thé
duoc st dung ddng thoi véi mot hodc nhiéu vacxin khang virut dai. Ngoai ra, khang
thé theo sang ché cling ¢o thé duogc st dung trude hoac sau khi dung mot hodc nhiéu
vacxin. Cac khang thé nay co thé duoc sir dung két hop véi cac vacxin dai, bao g@)m,
nhung khong chi giéi han &, vi du vacxin té bao phdi ga tinh ché (PCECV; RabAvert®,
Novartis, Basel, Switzerland; Rabipur®, Chiron Behring GmbH & Co., Liederbach,
Germany), vacxin té€ bao ludng boi ctia ngudi (HDCV; Imovax®, Sanofi Pasteur,
Swiftwater, PA, USA), va vacxin hip phu (RAV). Ché pham theo sang ché con c6 thé
duoc sit dung két hop véi globulin mién dich dai ctia nguoi (HRIG) hodc globulin
mién dich dai ciia ngua (ERIG).

Ché pham theo sang ché tuy y c6 thé duoc s dung & dang lidu don cho dbi
tuong can ding nd. Ngoai ra, ché do liéu ding c6 thé bao gdm viée st dung da lidu tai
cac thdi diém khac nhau sau phoi nhim. Vi du, ché d6 liéu dung c6 thé cha 5 liéu
vacxin dai tiém trong co va/hodc trong mang bung vao céc ngay 0, 3, 7, 14 va 28 sau
phoi nhiém. Vi tri st dung c6 thé khac nhau lién quan dén vi tri phoi nhiém dai. Vi dy,
ché phdm theo sang ché co thé dugc sir dung vao trong hodc xung quanh vét thuong
vao ngay 0 hodc som nhét co thé sau khi phoi nhiém, véi thé tich khong dbi tiém trong
co tai vi tri cach xa vi tri ban dau. Bén canh do, tit ca cac ché phém c¢6 thé dugce sir
dung & vi tri cach xa vi tri phoi nhiém. Cac ché pham theo séng ché co6 thé duoc sir

dung & cung vi tri hodc vi tri khac véi vi tri cua vacxin dai.

Viéce st dung co thé dugc thuc hién theo duong bét ky, bao gém dudng uéng,
trong miii, ngoai dudng tiéu hoa (trong tinh mach, trong co, trong mang bung, hodc
dudi da), qua tryc trang, trong so ndo, trong tuy hodc tai chd. Viéc st dung bao gbm tur
str dung hodc st dung boi ngudi khac. C6 thé cho rang cac dang khac nhau cia su diéu
tri hodc phong bénh cua didu kién y hoc nhu dugc mo ta & ddy duogc du tinh cho
phuong thire "thuc chét", bao gbm toéng sd nhung ciing khong kém hon diéu trj téng s6
hodc phong bénh, va trong dé6 mot sb két qué lién quan dén sinh hoc hoic y hoc ¢co thé

dat duoc.
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Theo mot phuong 4n, cac khang thé theo sang ché chira trong dugc phdm c6 thé
dugc st dung cho dbi tuong can nd trong mot hodc nhiéu liéu. Céc ché do lidu co thé
dugc diéu chinh dé tao ra cac dap tmg mong mudn (vi du, dap ung diéu tri hosc phong

bénh).

Thong thuong, lwong c6 hiéu qua cia ché pham theo sang ché, hiéu qua dé dat
duoc hiéu qua diéu tri hoic phong bénh, thay ddi tir khoang 0,000001 mg/kg trong
lwong/ngay dén khoang 10.000 mg/kg trong luong/ngay. Cu thé, liéu dung tir khoang
0,0001 mg/kg trong lugng/ngay dén khoang 100 mg/kg trong lugng/ngay. bé st dung
khang thé khang dai, liéu dung tir khoang 0,0001 dén 100 mg/kg, va khoang 0,01 dén
5 mg/kg mdi tudn, mdi 2 tudn hozc mdi 3 tudn, theo trong luwong co thé. Vi du, lidu c6
thé 13 1 mg/kg trong luong hodc 10mg/kg trong lwgng mbi tudn, mdi hai tudn hoic mdi
3 tudn hodc trong vong tir 1-10 mg/kg mdi tudn, mdi 2 tudn hoic mdi 3 tudn. Theo mdt
phuong 4n, liéu don khang thé tir 0,1-10.000 microgam/kg trong lugng. Theo mot
phuong 4n, ndng d6 khang thé trong chit mang tir 0,2 dén 200 pg/ml phan phdi. Ché
d6 didu tri minh hoa doi héi viéc st dung mot 1n mdi 2 tudn hodc mot 1an mot thang
hodc mot 1dn mdi 3 dén 6 thang. Cac khang thé khang dai ¢ thé dugc sir dung trong
nhiéu trudmg hop. Khoang cach giita cac lidu don c6 thé 13 hang gid, hang ngay, hang
tudn, hang thang hodc hang nim. Khoang cach ciing c6 thé 1a khong theo quy luat nhu
duoc chi dinh bing cach do mirc méau ctia khang thé & ddi twong. Theo mot phuong 4n,
lidu c6 thé duoc diéu chinh dé dat duoc ndng do khang thé trong huyét thanh & ddi
trong tir khoang 75 pg/mL dén khoang 125 pg/mL, 100 pg/mL dén khoang 150
ng/mL, tir khoang 125 pg/mL dén khoang 175 pug/mL, hodc tir khoang 150 pug/mL dén
khoang 200 pg/mL. Ngoai ra, cac khang thé khang dai c6 thé duoc st dung & dang ché
phim giai phéng duy tri, trong truong hop d6 viéc st dung véi tan sudt it hon 1a can
thiét. Lidu luong va tan suat khac nhau phu thudc vio thoi gian ban hiy cia khang thé
& dbi tuong. Liéu lugng va tAn suét cla viéc str dung cé thé khac nhau phu thudc vao
viéc liéu su diéu tri 14 phong bénh hay chita bénh. Trong phong bénh, liéu twong dbi
thip c6 thé duoc st dung trong khoang thoi gian khong thudng xuyén trong khoéng
thoi gian dai. Trong diéu tri, liéu twong ddi cao trong khoang thdi gian twong d6i ngan
thuong xuyén can cho dén khi dién bién cia bénh gidm hodc két thic, hodc cho dén
khi d6i tugng thé hién su cai thién triéu ching bénh mot phﬁn hodc toan phén. Sau do,

bénh nhan c6 thé duoc sit dung ché d6 phong bénh.
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Déc tinh. Tét nhit 13, luong c6 hidu qua (vi du, litu) khang thé khang dai duoc
mo ta & day s& dem lai hiéu qua tri liéu ma khong gay ra doc tinh & ddi tuong. Doc
tinh cta khang thé khang dai duoc mé ta & day c6 thé duge xac dinh bang cac quy
trinh duogc chuin trong té bao hoac dong véat thi nghiém, vi du, bé'lng cach xac dinh
LDso (lidu gy chét 50% quin thé) hoic LDigo (lidu gy chét 100% quan thé). Ty 1&
lidu gitta hiéu qua gy doc va tri liéu 1a chi s6 tri liéu. Dir lidu thu duoc tir cac thir
nghiém té bao nay va nghién ctu & dong vat cod thé duoc st dung trong viéc tinh toan
lidu khong doc dé st dung & ngudi. Liéu khang thé khang dai duge mé ta & day nam
trong khoang ndng d6 tudn hoan bao gém lidu hiéu qua ma it hoic khong doc. Liéu c6
thé khac nhau trong khoang nay phu thudc vao dang lidu duoc st dung va dudng ding.
Ché phim cu thé, duong ding va lidu ding c6 thé duoc lya chon boi chuyén gia trong
linh vuc dua trén tinh trang cua dbi tuong (Fingl et al., In: The Pharmacological Basis
of Therapeutics, Ch. 1 (1975)).

Duoc phém. Theo phuong phap theo sang ché, khang thé khang dai c6 thé dugc
két hop trong duoc phim dé sir dung. Duogc pham thuong chita khang thé tai to hop
hodc tu nhién dugc tinh ché tu nhién va chét mang dugc dung & dang thich hop cho st
dung & dbi tuong. Chat mang dugc dung duogc x4c dinh boi ché phém cu thé duoc st
dung, ciing nhu béi cac phuong phap cu thé dugc sir dung dbi v6i nguoi st dung ché
phim. Ngoai ra, c6 nhidu dang dugc phim thich hop dé st dung ché pham khang thé
(Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton, PA 18" ed.,
1990). Dugc phdm dugc tao ra & dang vo trung, dang trwong va dép tng day di cac
tiéu chuén vé san xuit hang héa (Good Manufacturing Practice -GMP) cua Hiép hoi
Thubc va Thuc pham.

99 ¢

Céc thuét ngit “chit mang dugc dung”, “cé thé dung nap vé mit 1y sinh”, va cac
dang thé hién khac ctia ching, duoc dung dé chi ché phim, chit mang, chét pha loing
va chit phan tmg, duoc st dung thay thé cho nhau va thé hién ring c4c chat nay c6 thé
duogc sit dung cho d6i twong ma khong giy ra cac anh hudng vé 1y sinh khong mong
muébn dén murc phai han ché viée sir dung ché phdm. Vi du, “chit phu gia duoc dung”
thé hién chat phu gia hiru dung trong viéc san xuat dugc pham an toan, khong doc, va
dang mong mubn, va bao gdm cac chét phu gia c6 thé chip nhan dugc trong tha y
cling nhu trong duoc pham dung cho ngudi. Cac chit phu gia nay c6 thé & dang ran,

16ng, ban rin, hodc trong trudng hop ché phdm dang sol khi, dang khi. “Mudi hoic
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este dugc dung” thé hién cac mudi hoic este dugc chép nhan vé mit duoc hoc va cé
dac tinh dugc 1y mong mubn. Cac mubi nay chira mudi c6 thé duge hinh thanh khi cac
proton axit thé hién trong ché pham cé thé phan ung véi cac bazo vo co hodc hitu co.
Cac mudi vo co phi hop bao gbm céc mudi duogc hinh thanh véi kim loai kiém, vi du,
Na, P, Mg, Ca va Al. Cac mudi hitu co thich hgp bao gbm céac dang duoc hinh thanh
véi bazo hitu co nhu bazo amin, vi du, etanolamin, dietanolamin, trietanolamin,
tromethamin, N-methylglucamin, va twong tu. Cac mubi nay ciing bao gém mubi bd
sung axit dugc hinh thanh cung axit hitu co (vi dy, axit hydrochloric va axit
hydrobromic) va axit hitu co (vi duy, axit axetic, axit xitrix, axit malic, va axit alkane-
sulfonic va axit aren-sulfonic nhu axit metansulfonic va axit benzensulfonic). Cac este
duoc dung bao gdm cac este dugc hinh thanh tir cac nhém cacboxy, sulfonyloxy, va
phosphonoxy cé trong khang thé khang dai, vi du Ci.6 alkyl este. Khi c6 mit 2 nhém
axit, mubi dugc dung hodc este co thé 12 mono-axit-mono-mubi hodc este hoic mudi
kép hodc este, va tuong tu khi co nhiéu hon hai nhém axit, mot vai hodc tit ca cac
nhém ndy c6 thé dugc mudi héa hoic este héa. Cac khang thé khang dai theo sang ché
c6 thé & dang khong mudi hoa hoic khong este hda, hodc dang mudi hoa va/hodc este
héa, va khang thé khang dai nay c6 thé dugc du tinh dé c6 trong hop chét ban diu
(khong mubi hoéa va khong este héa) va mubi hodc este duge dung cla né. Tuong ty,
sang ché ciing d& xuét nhiéu hon mot dang déng phan 1ap thé, va cac khang thé khang
dai nhu vay duoc du tinh cé trong tit ca cac dang déng phan 1ap thé va tat ca cac hdn
hop (raxemic hoidc dang khac) ctia cac dong phan 1ap thé nay. Nguoi c6 hiéu biét trung
binh trong linh vuc ndy, s& khong khé dé xac dinh thoi gian pht hop, trinh ty va liéu

luong sir dung cac thube va ché phdm theo sang ché.

Vi du vé c4c chit mang hoic chét pha lodng bao gdm, nhung khong chi gi6i han
&, nude, nude bot, dung dich Ringer, dung dich dextrose, va albumin huyét thanh
nguoi 5%. Liposom va cac dung cu khong chira nu6c nhu dau ¢ dinh ciing c6 thé
dugc st dung. Viéc stt dung céc mai truomg hop chét nay cho céc chat hoat tinh 13 da
biét trong linh vuc k¥ thuat nay. Ngoai trir trong pham vi moi trudng truyén thong bt
ky hodc hop chit khong twong hop véi khang thé khang dai, viéc st dung cac ché
phr?lm la da duoc du tinh trude. Cac chét hoat tinh bd sung cling co thé dugc két hop

vao ché pham.
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Duoc phim theo sang ché dugc tao ra dé twong thich véi dudng st dung du tinh
ctia n6. Ché phidm khéang thé khang dai theo sang ché cé thé dugc s dung ngoai
duong tiéu héa, khu tra, trong ven, dudong udng, dudi da, trong déng mach, trong da,
qua da, qua truc trang, trong s, trong tuy séng, trong mang bung, trong miii, hodc
trong co hodc dang x6ng. Khang thé khang dai tity ¥ ¢6 thé dugc str dung két hop véi
c4c tac nhan khac it nhit c¢6 hiéu quéa timg phan trong viéc diéu tri cac bénh khac nhau

bao gdm cac bénh lién quan dén actin hoac vi soi.

Dung dich hodc dich huyén phi dugc sir dung ngoai dudng tiéu héa, trong da
hodc dudi da co thé bao gdm céac thanh phin sau: chat pha lodng tiét tring nhu nuéc
dé tiém, dung dich mudi, ddu cb dinh, polyetylen glycol, glyxerin, propylen glycol
hodc cac dung moéi tdng hop, cac hop chit khang khudn nhu benzyl alcohol hozc metyl
paraben; chit chdng oxy héa nhu axit ascorbic hodc natri bisulfit; hgp chét chelat nhu
axit etylenediaminetetraaxetic (EDTA); cac dém nhu axetat, xitrat hodc phosphat, va
céc hop chit dé didu chinh tinh déng truong nhu NaCl hoic dextrozo. pH c6 thé dugc
didu chinh bing axit hodc bazo, nhu axit hydrochloric hodc natri hydroxit. Ché pham
ngoai duong ti€u hda cd thé duoc déng trong cac 6ng tiém, bom ti€ém dung 1 14n, hodc

cac bng chira nhiéu lidu 1am bang thily tinh hozc nhya.

Duoc phim pht hop dé tiém chira dung dich chit 1ong vo tring (c6 thé 1a dung
dich nudc) hoac cac bdt vo trung va phan tan dé tao ra nhanh dung dich tiém vé trung
hodc phéan tan. Dé st dung trong ven, chit mang thich hop bao gdm muébi sinh 1y, nuéc
kim khuén, Cremophor ELTM (BASF, Parsippany, N.J.) hoic mudi dém photphat
(PBS). Trong moi trudng hop, ché phdm phai tiét tring va nén & dang 16ng dé dé st
dung & dang tiém. N6 phai dn dinh & cac diéu kién san xuét hodc bao quan va phai
duoc bao quan dé chéng lai su tap nhiém vi sinh vat nhu vi khuan va nim. Chit mang
c6 thé 13 dung moi hodic mdi tuong phan tan chira, vi du, nuée, etanol, polyol (vi du,
glyxerol, polyetylen glycol, va polyetylen glycol dang 16ng, va tuwong tw), va hon hop
pht hop cta né. Dang 1éng pht hop ¢ thé duoc duy tri, vi du bang cach sir dung chit
phti nhu lectin, bang cach duy tri kich ¢& hat can thiét trong trudng hop phan tan va
béng cach st dung cac chat hoat dong bé mit. Viée ngan chdn hoat dong cia cac vi
sinh vét c6 thé dat duoc bang cac hop chit khang khudn va khang ndm khac nhau, vi
du, paraben, clorobutanol, phenol, axit ascorbic, thimerrosal, va hop chét tuong tu.

Trong nhiéu truong hop, c6 thé thiét ké dé bao gdm cac hop chat ding truong, vi du,
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duong, polyalcohol nhu manitol, sorbitol, NaCl trong ché pham. Sy hép thu kéo dai
trong cac ché phdm tiém c6 thé thuc hién bang cach cho vao ché phdm hop chét c6 tac

dung tri hoin hip thy, vi du nhém monostearat va gelatin.

Dung dich vo tring dé tiém c6 thé duoc tao ra bang cach két hop khang thé
khang dai v6i lugng mong muén vao dung moi phit hop véi mot hoic két hop cia cac
thanh phan néu trén, néu can, c6 thé vo tring bang cach loc. N6i chung, dang phén tin
c6 thé dugc tao ra bang cach két hop khang thé khang dai vao vat chira vo tring chua
mdi truong phan tan co ban va cac thanh phan cin thiét khac néu trén. Trong trudng
hop chit bot vo tring dé tao ra dung dich tiém vo trung, phuong phép tao ra 13 kho
trong chan khong va siy thing hoa dé thu dugc bot ciia hoat chit cing vé6i cac thanh
phan b6 sung mong mubn bét ky tir dung dich loc v6 tring truée d6 ciia nd. Khang thé
theo sang ché c6 thé duoc st dung & dang tiém chura trong vat chira hodc ché phim &
dang implant ma c6 thé dugc tao ra & dang cho phép duy tri hoic giai phéng thanh
phan hoat tinh.

Ché phdm dang uéng thudong chira chit pha loang tro hodc chit mang cé thé in
duogc. Chung c6 thé dugce déng trong nang gelatin hodc nén trong vién nén. Bé sir dung
theo duong ubng, khang thé khang dai c6 thé duoc két hop véi chit phu gia va & dang
vién nén, vién ngam, hoic vién nang. Ché pham dudng udng ciing c6 thé duoc tao ra
bang cach st dung chit mang dang 1ong dé str dung nhu thubc sét tring dé sic miéng,
trong d6 hop chit trong chit mang dang 16ng dugc sir dung theo dudng udng, va/hoic
chit phu gia ¢ thé duoc chira trong d6 nhu mét phan cia ché phdm. Vién nén, vién
thudc, vién nang, vién ngam va twong tu c6 thé chira thanh phan bat ky sau, hoic hop
chit ciia dang ty nhién twong tu: chét lién két nhu xenlulozo vi tinh thé, gém
tragacanth hodc gelatin, chat phu gia nhu tinh bot hoic lactozo, hop chat phan hiy nhu
axit alginic, primogel, tinh bot ngd, chat bdi tron nhu magié stearat hoic sterot, chat
két dinh nhu keo silicon dioxit, chat tao ngot nhu sucrozo hodc saccarin, hoac chét tao

mui vi nhu peppermint, metyl salixilat hodc chat tao vi cam.

Dé sir dung theo cach hit, khang thé khang dai dugc phan phéi & dang sol khi tir
vét chtra c6 ap luc hodc thé phan tan chira tac nhan ddy phi hop, vi du, khi nhu cacbon
dioxit, hodc khi dung.

-49-



31878

Viéc str dung toan than cling co thé thuc hién bé‘mg cach st dung qua ni€ém mac
hodc qua da. Dé sir dung qua co hodc qua da, tic nhan ddy phi hop dé ngan chin bi
thAm vao duoc sir dung trong ché pham. Cac tac nhan day nay 1 d4 biét trong linh vuc
k¥ thuat, va bao gém, vi du, dé st dung qua co, chét phan Ung, mudi mat, va dan xuét
cua axit fusidic. Viéc stt dung qua niém mac co thé dugc thuc hién thong qua viéc st
dung dang phun qua miii hodc dang vién dan. Dé sir dung qua da, khang thé khang dai
c6 thé duogc san xuét thanh dang thudc md, sap, gel, hoic kem nhu d& biét trong linh

Vuc nay.

Khang thé khang dai ciing c6 thé dugc san xuit thanh duoc pham & dang vién
dan (vi du, v6i chét nén vién dan truyén théng nhu bo cacao va cac glyxerit khac) hodc

dung cu thut duy tri ¢é ding trong truc trang.

Theo mot phuong an, khang thé khang dai dugc san xuAt cung chét mang co tac
dung bao vé khang thé khang dai chéng lai sy dao thai nhanh khoi co thé, nhu ché
pham giai phéng c6 kiém soat, bao gdm hé théng cdy duéi da va vi bao. Céc polyme
c6 thé phan giai boi vi khuan, twong hop sinh hoc c6 thé duge st dung nhu etylen
vinyl axetat, polyanhydrit, axit polyglycolic, colagen, polyorthoeste, va axit polylactic.
Céc phuong phap san xudt cac ché phim nay 13 d3 biét ddi v6i ngudi co trinh do6 trung
binh trong linh vuc nay. Cac vét liéu cling co6 thé mua dugc trén thi truong tir cac cong
ty nhu Alza Corporation va Nova Pharmaceuticals, Inc. Huyén phu liposom (chtra cac
lyposom huéng dich té bao nhiém véi khang thé don dong t6i khang nguyén ciia virut)
ciing c6 thé dwoc st dung 1am chit mang dugc dung. Ching dugc san xudt bang cac
phuong phap d4 biét ddi véi ngudi cé trinh d6 trung binh trong linh vure k¥ thuat nay
(patent M¥ s6 4,522,811).

C. Kit

Sang ché dé xuit kit ¢é chan doan, phong bénh, va/hodc diéu tri nhiém virut dai,
chira it nhit mot khang thé theo sang ché, hoic bién thé chirc ning cta ching. Tuy v,
céc thanh phan nay cia kit dugc bao gdi trong vat chira phit hop va dugc dén nhan chi
dan viéc chin doan, phong bénh, va/hodc diéu tri bénh. Cac thanh ph?m néu trén c6 thé
duogc dat trong don vi chtra hodc vét chtra da liéu, vi du ampul dugc dan kin, 6ng, chai,
xi lanh, va éng thi nghiém, & dang dung dich dang 16ng, tiét tring hoic ché phdm dang

d6ng kho tiét trung dé hoan nguyén. Kit con cé thé chira vat chira thir hai chira chét
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pha lodng phu hop dé pha loing dugc phdm dén thé tich 16n hon. Chét pha loang phu
hop bao gdm, nhung khong chi gidi han 6, chét phu gia dugc dung va dung dich mudi.
Hon nita, kit c6 thé chira huéng dan pha lodng dugc phim va/hodc huéng dan sir dung
duoc phém, 6 thé pha loang hodc khong. Vét chua cé thé duoc hinh thanh tir nhiéu
vat liéu nhu thuy tinh hodc nhwa va ¢ thé c6 phan vo tring (vi du, vat chira c6 thé 1a
g6i dung dich dung trong tinh mach hoic dng cé dung cu him dé tiém duoc bang kim
tiém qua da). Kit cling c6 thé chira cac vét chira dung dém duoc dung, nhu mudi dém
phosphat, dung dich Ringer va dung dich dextrose. N¢ cling co thé chira cac vat lidu
duoc thiét ké tir cac nguyén liéu c6 trén thi truong, bao gdm céc dém, chit pha lodng,
bd phén loc, kim tiém, xi lanh, mdi truong nudi céy cho mot hodc nhiéu vat chu thich
hop. Cac kit cling tiy ¥ c6 thé chira huéng din st dung bao gdm céc bao goi thuong
mai cia cac san phdm didu tri, phong bénh hoidc chin doan, ma chira cic théng tin ve,
vi du, chi din, cach sir dung, lidu dung, noi san xuét, chi dinh, chéng chi dinh, va/hoic
cach bao quan lién quan dén viéc s dung cAc san phim diéu tri, phong bénh hodc

chan doan nay.

Kit hitu dung dé phat hién sy c6 mit cia glycoprotein virut dai phan rng mién
dich hoic glycoprotein gidng virut dai phan tmg mién dich trong mau sinh hoc, vi du,
dich co thé bt ky bao gdm, nhung khong chi gidi han &, vi du, huyét thanh, huyét
tuong, dich bach huyét, dich nang, nuéc tiéu, phan, dich nao tuy, dich cd truéng hoac
mau va bao gém cac mau sinh thiét cia mé co thé. Vi du, kit c6 thé chira: méot hoic
nhidu khang thé khang dai c6 thé gan két vé6i glycoprotein virut dai hodc glycoprotein
gidng virut dai trong mau sinh hoc (vi du, khéng thé hoac manh gin két khang nguyén
clia n6 ¢ tinh dic hiéu gin két khang nguyén ciia khang thé dugc san sinh béi dong té
bao d3 ndp luu duoc chon tir nhém bao gdm CGMCC cé sb hidu luu giit 4805 va
4806); cac phuong thirc dé x4c dinh sé lugng glycoprotein virut dai hogc gidng virut
dai trong miu; va cach thic so sanh sd lugng glycoprotein virut dai phan tng mién
dich hodc glycoprotein virut giéng virut dai phan tmg mién dich trong mau véi s lidu
chudn. Mot hodc nhidu khéng thé khang dai c6 thé dugc danh d4u. Cac thanh phan cua
kit (vi du, chét tdy) c6 thé duoc bao g6i trong vét chira phu hop. Kit ciing 6 thé chira
huéng dan sir dung dé st dung kit dé phat hién glycoprotein virut dai phan (g mién

dich hoic glycoprotein virut gidng virut dai phan ttng mién dich.
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Déi véi cac kit dua trén khang thé, kit c6 thé chua, vi du, 1) khang thé thir nhét,
vi du dwoc gin vai chéat hd tro dang ran, ma gin két vai glycoprotein dai twong hop
theo sang ché; va, tiy ¥; 2) khang thé khéac tht hai gin két voi hodc glycoprotein dai
hoidc v6i khang thé thir nhét va duoc lién két véi chit danh ddu c6 thé phat hién dugc.

Kit cling c6 thé chira, vi du, tic nhan dém, chit bao quan hodc tac nhan 4n dinh
protein. Kit ciing c6 thé chira c4c thanh phan cin thiét @& phat hién chat danh dau c6
thé phat hién duoc, vi du, enzym hodc co chét. Kit ciing ¢ thé chtra miu dbi chimg
hodc mét loat miu ddi chung, cai ma dugc thir nghiém va so sanh véi mau thi
nghiém. Mdi thanh phén ciia kit ¢6 thé duoc dong trong vat chira don va tat ca cac vat
chura khéc nhau c6 thé c6 trong bao géi don, theo huéng dan gii thich két qua cua thir
nghiém duoc thé hién khi str dung kit. Kit theo sang ché c6 thé chura san phdm duoc
viét trén hodc trong vat chira kit. San pham viét mo ta cach thirc st dung céc chit co
trong kit, vi du, dé phat hién glycoprotein virut dai in vitro hodc in vivo, hodc dé diéu
tri hodc phong nhiém virut dai & cé thé can diéu tri. Theo mot phuong an, viéc st dung

c4c chét nay c6 thé theo cac phuwong phép theo sang ché.
Vi du thwe hién sang ché

Cac vi du dudi day nham muc dich minh hoa cac phuong 4n chon loc theo sang
ché. Cac vi du nay khéng nham 1am giéi han pham vi cta sang ché, nhu dugc boc 16

trong cac yéu cau bao hg.

Céc vi du dudi day chimg minh thanh phan, ddc tinh va cach sir dung cac khang
thé khang dai theo sang ché. Vi du 1 thé hién viéc tao ra khang thé don dong cua
chudt. Cac vi du tir 2 dén 7 chirmg minh tinh ddc hi¢u cua céc khang thé khang
glycolprotein virut dai, kha ndng cua khang thé trong viéc trung hoa virut dai, canh
tranh v6i cac khang thé dé gin két véi glycoprotein virut dai, mic do &nh hudéng cla
khéng thé ddi véi tinh sinh mién dich ciia vacxin dai. Cac vi du 8-15 thé hién sy san
xut cac dang kham va duoc 1am giéng nhu ciia ngudi cia 2 khéng thé minh hoa, va
dic tinh gin két ddc hiéu cta ching, kha ning trung hoa virut dai, va st dung trong

bao v¢ sau phoi nhiém dé khéang lai su nhiém virut dai.
Vi du 1: Thanh phin va dic tinh cia khang thé trung hoa virut dai ctia chudt
Khang thé trung hoa virut dai ctia chudt c6 thé duoc tao ra bang cach nudi cay

khéi lai ma, néi cach khéc, c6 thé dat duoc bing cach giy mién dich cho chudt bing
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glycoprotein dai va sau d6 dung hop véi té bao lach hodc té bao u lympho tir chudt
hodc té bao u tuy ctia chudt. Quy trinh tao ra khang thé khéang dai dugc md ta chi tiét
dudi day voi sy tham khao tir cadc bude chi tiét néu trén. Phuong phap nay dé tao ra
khang thé theo sang ché dugc du tinh chi d& minh hoa cho phwong phép san xuét ma
khong nhim 1am gi6i han né. Cac quy trinh d3 biét khac ciing c6 thé duoc sir dung.

Sang ché st dung glycoprotein virut dai (GenBank Accession No. ABY1950)
1am chét sinh mién dich dé tao ra khang thé c6 thé trung hoa virut dai. Chat sinh mién
dich tao ra dugc trén véi td dugce, nhu td duge hoan toan hodc khong hoan toan cua
Freund va dugc sit dung cho chudt. Puong st dung thich hop dé gay mién dich cho
dong vat thi nhiém bao gdm tiém duéi da, trong mang bung, trong tinh mach, trong da,
va trong co, t6t hon 13 tiém duéi da va trong mang bung. Viéc gay mién dich tuy ¥
duoc thuc hién theo liéu don hoidc cac liéu nhic lai véi khoang thoi gian thich hop.
San phdm khang thé ciia dong vt thi nghiém duoc x4c dinh bdi mirc huyét thanh cia
khang thé dic hiéu khéng nguyén. Khi dat dugc chudn d6 cao cua khang thé, dong vat
c6 thé duoc sir dung 1am ngudn san xuét t& bao san sinh khang thé. N6i chung, cac té
bao san sinh khang thé c6 thé dugc thu thap sau 3-5 ngay sau miii tiém gdy mién dich
cubi cing.

Céc té bao lympho va plasma thu duoc tir phan thich hop ciia dong vt 1a cac té
bao tién than dé san sinh khang thé. Ngudn té bao lympho hoic plasma bao gbm lach,
u lympho, méu ngoai vi hodc su két hop bét ky ciia chiing, véi cac té bao lach 1a ngudn
phd bién nhét. Sau miii tiém nhéc lai cubi cing, huyén phu té bao lympho don dugc
tao ra tir md lympho trong d6 chira cac t& bao san sinh khang thé. K¥ thut dung hop
bao gdm budc rira lach va cac té bao u tiy bing moi trudng khong chira huyét thanh
(nhu RPMI 1640) hoac mudi dém photphat (sau day goi 1a PBS) dé ty 18 s6 té bao lach
trén té bao u tuy xap xi 5:1 va 10:1, va sau d6 ly tdm. Sau khi dich ndi dugc loai bé va
cin t& bao duge 1am roi, 1ml mdi truong khong chira huyét thanh chira 50%(w/v)
polyetylen glycol (trong lugng phan tir tir 1.000 dén 4.000) dugc bd sung bang cach
nho giot hodc trdn. Sau d6, 10ml mdi truong khong chira huyét thanh duoc bd sung
cham va sau d6 ly tAm. Dich ndi lai duoc loai bo, va té bao can dugc hoa lai véi thé
tich phi hop ctia méi truong HAT chira dung dich gdbm hypoxanthin, aminopterin va

thymidin (sau day goi 1a HAT).
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Céac té bao tir dong t€ bao chudt duoc tao ra tré thanh nguén té bao u tay dé dung
hop, bao gébm P3X63Ag8U.1 (P3-Ul), P3/NSI/I-Ag4-1(NS-1). SP2/0-Agl4 (SP-2),
P3X63Ag8.653 va P3X63Ag8 (X63), c6 thé 1iy tir ATCC. Dong té bao chon loc duoc
chuyén vao méi truong thich hop, nhu mdi trudng 8-azaguanin. Mdi truong 8-
azaguanin bao gém moi trudmg Dulbecco cai bién cua Iscove (sau day goi 13 IMDM),
mdi truong Eagle cai bién (sau dy goi 1a DMEM). Mbi truong RPMI- 1640 dugc bd
sung glutamin, 2-mercaptoetanol, gentamixin, huyét thanh bao thai (sau day goi la

"FCS"), va 8-azaguanin.

Sau khi dung hop, céc té bao u tiy khong dung hop bt ky va dang dung hop u
tiy-u tity bat ky khong thé séng sét trong méi truong HAT. Nguoc lai, dang dung hop
cia cac t€ bao san sinh khang thé véi nhau, ciing nhu khéi lai cia cac t& bao san sinh
khang thé vdi té bao u tiy co thé séng sét. Dang dau tién chi c6 doi séng gi6i han.
Theo do, viéc u tiép theo trong moi tuomg HAT din dén su chon loc chi khdi lai mong
mubn. Céc khéi lai thu duoc phat trién thanh khun lac sau d6 dugc chuyén sang moi
truong HAT khong chira aminopterin (mdi truong HT). Sau d6, uéc sé cua dich ndi
nudi cdy dugc loai bé dé x4c dinh chudn d6 khang thé bang cach, vi du, ELISA. Khéi
lai thé hién khang thé dac hiéu sau d6 dugc chuyén vao dia khac dé tach dong.

Khéi lai chudt — chuét RV3D11E31A9 va RV7G11A32Gl1, 14 co sé cho khéang
thé theo sang ché, duoc ndp luu & CGMCC ngay 12 thang 05 nam 2011 véi sb hiéu
I gift 14n luot 1A CGMCC 4805 va 4806.

Sau khi thu duoc khdi lai san sinh khang thé, viéc nuéi cdy khéi lai chon loc
dugc m& rong. Dich ndi tir nudi cdy quy méd 16n duoc thu gom va tinh ché bing
phuong phap phu hop, nhu sic ky ai luc va loc gel. Khéi lai ciing c6 thé phat trién
trong mang bung trong chudt dugc tiém, nhu chuét BALB/c hodc chudt nu/nu, dé thu
dugc sung cb truéng chira khang thé don dong khang dai véi sé luong 16n.

Vi du 2: Hoat tinh gin két ciia khang thé trung hoa virut dai ciia chudt

Hoat tinh gén két cia 5 khang thé trung hoa virut dai cta chudt (RVNA) ddi véi
glycoprotein Rv cua virut dai dugc nghién ctru trong vi du nay. Cac RVNA cuia chudt

va céc vat liéu sinh hoc khac dugc sit dung trong cac vi du 1-6 duogc thé hién trong

Bang 3. Cac dong vat dugc sir dung trong nghién ciru nay bao gdm chudt BALB/c, con
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cai, 6-8 tudn, trong lugng 20-30g, hang SPF, va chudt déng Syrian, 2-3 thang, trong
lugng 100g, hang SPF.

\ Bang 3. Chat phan tmg sinh hoc

Loai Tén Nong d6 | Nha san xut
(mg/ml)
Khang thé khang dai | 3D11E3 2,15 Xem Vi du 1
Khang thé khang dai | 3H10D3 0,88 Xem Vi du 1
Khang thé khang dai | 5A1C10 1,38 Xem Viduy 1
Khang thé khang dai | 6F11C1 2,45 Xem Vi du 1
Khang thé khang dai | 7G11A3 2,62 Xem Vidul
Khang thé thir cap IgG2a-HRP - Southernbiotech
khéng chudt cua |
dé
Khang thé thir cap IgG2b-HRP - Southernbiotech
khang chudt cua
dé
Khang thé thir cap Ig(H+L)-HRP - Southernbiotech
' khang chudt cua
de
Globulin dai Globulin ~ mién | 100 IU/ml | Shuanglin
dich dai cua Pharmaceutical
ngudi
Vacxin dai Vacxin dai - Rabipur®, Chiron
Behring

Puong cong gin két cia 5 RVNA véi glycoprotein RV duoc xac dinh bang thir
nghiém enzym quang héa gian tiép (CLEIA) duoc thé hién trén Fig.1. Glycoprotein
dugc pha loang 1:500 trong PBS va sau d6 dugc phu 1én vi dia. 5 dong RVNA dugc
pha loang 10000, 2000, 400, 80, 16, 3,2 va 0,64 ng/mL. IgG2a-HRP khang chuét cia
dé va IgG2b-HRP khang chudt cia dé duoc sir dung 1am khang thé tha hai lién két véi
enzym. Pon vi huynh quang twong tng thé hién tin hiéu huynh quang héa hoc.

Céc két qua nay thé hién ring khang thé khang dai theo sang ché gin két dac hiéu
v6i glycoprotein virut dai, va ching hitu dung dé dung trong phuong phap lién quan
dén gin két dic hiéu, bao gbm phuong phap phét hién glycoprotein virut dai trong
mau, hodc diéu tri hodc phong nglra sy nhiém dai & ddi twong can né va phuong phap

tao ra su bdo vé sau phoi nhiém chong lai su nhiém dai & d6i tuong can no.

Vi du 3: Kha nang trung hoa cua RVNA cua chudt va su dac hi¢u epitop
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Kha ning trung hoa in vitro cia 5 RVNA va epitop trung hoa duoc nhén dang
béng cac RVNA dugc xac dinh nhu dugec mé ta dudi day. Dé tao ra virut CVS-11, 16p
don té bao u nguyén bao thin kinh duoc gay nhidm boi virut chudn 11 (CVS-11) hodc
céc virut khac voi bdi sb gdy nhidém (multiplicity of infection - MOI) tir 0,3 dén 15
phut & 37°C/0,5% COx. Chét nhiém truyén virut sau d6 duoc loai bo, mdi truong sach
duoc bd sung vao té bao, viéc u duoc tiép tuc trong 40 gio ¢ 37°C/0,5% COs. Dich ndi

nudi cdy duoc thu thip va bao quan ¢ -80°C dé st dung sau.

Thitr nghiém ¢ ché huynh quang nhanh chuin (RFFITs) dé trung hoa duoc thuc
hién nhu mo ta trong tai liéu Smith er al. (A rapid fluorescent focus inhibition test
(RFFIT) dé x4c dinh khang thé trung hoa virut dai (Meslin F-X, Kaplan MM,
Koprowski H, eds. Laboratory techniques in rabies. 4th ed. Geneva, Switzerland:
World Health Organization 1996;181-192)). Dé x4c dinh kha ning trung hoda ctia mdi
RVNA, chuin do trung hoa 50% cua ching duoc so sanh véi chudn d6 trung hoa 50%
ctia chudn (GB chudn, duoc x4c dinh 13 21,4 TU/mL. Céac két qua ciia thir nghiém
RFFIT st dung virut dai CVS-11 duoc thé hién trong Bang 4.

| Bang 4. Kha niing trung hda in vitro ciia cdc RVNA |
S6 Dong Kha ning trung hoa (IU/mg)
1 3D11E3 3676
2 3H10D3 3101
3 5A1C10 2110
4 6F11Cl1 4244
5 7G11A3 701

Pé xac dinh dic tinh cta epitop glycoprotein dugc nhin dang boéi 3D11E3,
3H10D3, 5A1C10, 6F11C1 va 7G11A3, thir nghiém thim tich Western va CLEIA
duoc thuc hién. Dbi voi thAm tach Western, cac glycoprotein khtr va khong khir duoc
phan tach biang dién di SDS-PAGE, va dugc do bang 5 RVNA (Fig.2). Bbi véi cac
RVNA, st dung 1 pg/mL khang thé. Khang thé thir hai 12 Ig(H+L)-HRP khéng chudt
cua dé, duoc pha lodng 1:2000. Ngudi ta ciing thay ring glycoprotein virut dai dugc
nhan dang boi ca 5 RVNA dudi cac diéu kién khong khir. Tuy nhién, chi 3D11E3,
3H10D3 va 5A1C10 c6 thé nhan dang glycoprotein khir. Cac két qua x4c nhan ring
epitop dugc nhan dang bdi 3D11E3, 3H10D3 hodc 5SAICI10 Ia epitop dang théng,
trong khi epitop dugc nhan dang boi 6F11C1 hodc 7G11A3 1a epitop dang c4u hinh.

Niam RVNA gin két v6i glycoprotein virut dai (RVGP) da dugc xtr 1y béi cac

dém khac nhau. Glycoprotein dugc pha loang trong dém cacbonat (CB), dém cacbonat
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chirta 0,1% sodium dodexyl sulfat (CB + 0,1% w/v SDS) va dém cacbonat chtra 0,1%
Sodium dodexyl sulfat va 0,1% B-Mercaptoetanol (CB + 0,1% w/v SDS + B-ME), va
sau d6 dugc phu 1én vi dia. Nam RVNA duoc pha loang dén ndéng dd 10000, 2000,
400, 80, 16, 3,2 va 0,64 ng/mL, va sau d6 dugc phan ung vé1 RVGP. IgG2a-HRP
khang chudt cua dé va IgG2b-HRP khang chuét cuia dé da pha loang 1:2000 dugc st
dung 1am cdng hop enzym cia khang thé thtr hai. Tin hiéu quang héa (RLU) dugc thé
hién trong cac hinh vé& tir Fig.3A dén Fig.3F. két qua thé hién ring epitop dugc nhan
dang bai 6F11C1 hodc 7G11A3 1a nhay cam véi SDS hon so véi epitop dugc nhin
dang bdi 3D11E3, 3H10D3 hoac 5A1C10. Vi viy, cac két qua tir 2 phwong phap déu
cho thdy rang 3D11E3, 3H10D3 va 5A1C10 nhan dang cAc epitop thing va 6F11C1 va
7G11A3 nhan dang céc epitop dang ciu hinh.

Céc két qua nay thé hién ring cac khang thé khang dai theo séng ché trung hoa
tinh gy nhifm cia virut dai, va rdng chiing hitu dung trong cac phuong phép lién quan
dén su trung hoa virut dai, bao gdm cac phuong phap diéu tri hodc phong nhiém dai &
d6i twong cin nd, va cac phuong phap bao vé sau phoi nhiém chéng lai virut dai & dbi

tuong can no.

Vi du 4: Mtc d0 trung hoa khang virut dai

Bang 5. Mttc d9 trung hoa khang virut dai

Doi
Virut Lyssa | 6F11C1 3H10D3 5A1C10 7G11A3 3D11E3
chung
Cho, BDO6,
*
Hebei * 7/8 6/8 4/8 0/8
Cho, GNO7,
* * * 7/8 7/8 0/8
Guangdong
Cho, ZJ-
HZ09, * * 6/8 7/8 6/8 0/8
Zhejiang
Cho, SC-
D09, * *x * * * 0/8
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Sichuan

Lung
Ferret, ZJ-
LA, * * * * 7/8

Zhejiang

0/8

Ling
Ferret,
1X08.45, * * 718 * *

Jiangxi

0/8

Ling
Ferret,
10927, * 718 * * *

Jiangxi

0/8

Nguoi,
HN35, 7/8 * * * *

Hunan

0/8

Nguoi,
YNI, 7/8 7/8 * 7/8 7/8

Yunnan

0/8

Huou,

DRV, Jilin * o o o 7

0/8

Dit liéu phan anh su séng s6t clia d6i twong 20 ngay sau khi tiém virut dai;
S6 liéu cho thiy sb luong dbi tugng séng sét trong mdi nhém;

Ngbi sao(%) thé hién su séng sot ciia ca 8 db6i twong trong nhém

pé phin tich mtic d¢ trung hoa, muc do cua 5 RVNA (3DI11E3, 3H10D3,
5A1C10, 6F11C1 va 7G11A3) khang lai ddy dai dién cua 10 virut dai (Rv) dugc xac
dinh bang thi nghiém trung hoa chudt (MNT) (Hasse, ef al., 13(2) J. Biol. Stand. 123-
28 (1985). Cac két qua duoc thé hién trong Fig.41-J va tdng hop trong Bang 5. T4t ca

cac RVNA déu tao ra su bao vé chdng lai phan 16n cac RV. Mic du chi c6 rat it dbi
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tugng trong nhém thi nghiém chét, nhung sw chét xay ra muodn hon it nhét 2 ngay so
v6i nhém ddi chung (Fig.4). N6i chung, cac két qua cho thy tit ca 5 RVNA déu c6
kha nang trung hoa cac RV.

Két qua nay thé hién rang khang thé khang dai theo séng ché trung hoa tinh gay
nhi®m cua virut dai, va ring ching hitu dung trong cac phurong phép lién quan dén su
trung hoa virut dai, bao gdm cac phwong phap diéu tri hodc phong ngira sy nhiém dai
& ddi tugng cin no, va phuong phap bao vé sau phoi nhiém chéng lai virut dai ¢ d6i

tugng can no.
Vi du 5: Canh tranh gifta cac khang thé trung hoa khang dai

Pé didu tra xem lidu cac khang thé 3D11E3, 3H10D3, 5A1C10, 6F11C1 va
7G11A3 canh tranh v6i nhau trong viée gin két voi glycoprotein virut dai, va bd cac
thir nghiém canh tranh dugc thuc hién béng cach st dung CLEIA (céc hinh v€ tu
Fig.5A dén Fig.50). Mot cach ngén gon, dia 96 giéng dugc phu béi glycoprotein virut
dai pha lodng 1:500 téng PBS. 50pL khang thé khang dai d4 pha lodng va 50uL khéng
thé khang dai mAb-HRP dugc bd sung vao mdi giéng va i & nhiét do 37°C trong 1
gid. Sau khi 4, dia duoc rira bang dung dich rira va 50pL dung dich co chét quang héa
duoc bd sung. Pia dwoc gitr trong phong tdi trong 3 phut va sau d6 cudng d6 quang

hoéa duoc do.

RLU cua giéng khong chira mAb khang dai va chi chira cong hgp mAb-HRP
khang dai dugc xac dinh 1a BO. RLU cua cac giéng khac chita cd mAb khang dai va
cong hop mAb-HRP khang dai dugc xac dinh 13 B. Ty 1¢ gin két bang B chia BO.
Khang thé khong dic hiéu khong ngin chin su gin két cia 5 RVNA dugc danh diu
HRP (Fig.5C, F, I, L, O), dong vai trd 1am db6i chimg 4m. Ty 1¢ gin két cang thip, su
canh tranh cia RVNA véi RVNA duoc danh ddu HRP cang cao. Két qua thé hién rang
7G11A3 khong anh huéng dén sy gin két cia 3D11A3-HRP (Fig.5A, B, C), 3H10D3-
HRP (Fig.5D, E, F), SA1C10-HRP (Fig.5G, H, I) hodc 6F11C1-HRP (Fig.5J, K, L)
v6i glycoprotein. Sy canh tranh ctia 3H10D3 hodc 3D11E3 1a nho so véi su canh tranh
ctia 3 RVNA t6i su gén két cia 7G11A3-HRP v6i RVGP (Fig.5M, N, O). Nhin chung,
su canh tranh gitta 3D11E3, 3H10D3, va 7G11A3 Ia tuong dbi nho so vé6i cac thanh
phan khéc. Trén co sé nay, 3D11E3, 3H10D3, va 7G11A3 dugc chon lgc cho céc thir

nghiém tiép sau.
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Vi du 6: Tinh sinh mién dich cta vacxin & chudt déng Syrian khong-thtr thach
duoc xu 1y béng 3D11E3, 3H10D3, 7G11A3, hoac cac globulin mién dich virut dai
cua nguoi

Trong phong bénh sau phoi nhiém (PEP), tdn tai kha ning viéc st dung cac
RVNA va vacxin lam giam sy anh hudng cua vacxin dén cac muc ngudng ciia khang
thé trung hoa cn dé bao vé. Do d6, quan trong 1a danh gid mirc do anh hudng cua viéc
didu tri bing mAb dén vacxin. Pé x4c dinh anh huéng cia RVNA dén kha ning cia
vacxin, cac thir nghiém ddng vt in vivo dugc thuc hién khi khong c¢é RV (Fig.6). Péi
v6i PEP, chudt BALB/c duge st dung & muc 50 pg/lidu RVNA clng vacxin hoic
20IU/kg globulin mién dich dai cua ngudi (HRIG) cung vacxin. Chudt d6i ching chi
dugce str dung vacxin. C6 6 con chudt trong mdi nhém thi nghiém. Vao céc ngay 1, 3,
7, 14 va 28, mau duoc thu thap tir 6 mét. Cac cip mau duoc gép chung trong mdi
nhém, thu thap téng 3 méu huyét thanh d6i véi mdi diéu kién. Chudn d6 RVNA duoc
do vao cac ngay 1, 3, 7, 14 va 28 sau khi didu tri. Két qua dugc tong hop trén Fig.6.

Vao céc ngay 1 va 3, chudn dd RVNA huyét thanh cao & chudt duge nhan 50 ug
/liéu RVNA (c4c hinh v& tir Fig.6A dén Fig.6C). Chuan d6 thdp hon & ddi tugng dugc
st dung 20 TU/kg HRIG cling véi vacxin, nhung van trong gidi han cia WHO la
>0,5IU/ml (Fig.6D). Chuin d6 khong dugc phat hién & ddi tuong chi dugc st dung
vacxin (Fig.6E). C4c chudn d6 RVNA & chudt dwoc nhan 50 pg /lidu 7G11A3
(Fig.6A) hodc 50 pg /liéu 3D11E3 (Fig.6B) duy tri & muc cao trong thoi gian tir ngay
7 dén ngay 28, va khong cao hon muc tuong duong & d6i tuong chi dugc st dung
vacxin (Fig.6E). Tuy nhién, chudn dd RVNA & chudt duoc nhan 50 pg /liéu 3H10D3
giam cé y nghia tr ngay 7 dén ngay 28 (Fig.6C). Két qua nay thé hién rang 7G11A3
va 3D11E3 khong anh hudéng dén kha ning cla vacxin dén viéc san xuit khang thé

trung hoa, va 3H10D3 anh huong dén tinh hi¢u qua cta vacxin.

Céc két qua nay thé hién ring khang thé khang dai theo sang ché trung hoa tinh
gy nhidm cia virut dai ma khong 1am giam tinh sinh mién dich cua vacxin dai. Do do,
ching hitu dung trong cac phuwong phéap lién quan dén sy trung hoa virut dai trong moi
lién két voi viée s dung vacxin dai, ké ca phuong phap diéu tri hodc phong ngira su
nhi®m virut dai & dbi twong can nd va cac phuong phap tao ra sy bao vé sau phoi

nhiém khang lai su nhiém dai & doi twong can no.
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Vi du 7: Thé hién in vivo sy trung hoa hdn hgp cdc mAb khang dai so véi HRIG
da dong

Pé danh gia in vivo su trung hoa ctia hon hop 3D11E3/7G11A3, nghién ciru &
chudt Syrian dugc thuc hién. Chudt déng (n=10/nhém) duogc gay nhiém bdi Rv cta
ché (BD06) vao ngay 1. Cac dong vat dugc tiém chung bang vacxin dai (Rabipur®,
Chiron Behring GmbH & Co., Liederbach, Germany), vacxin té bao ludng bdi & ngudi
(HDCV; Imovax®, Sanofi Pasteur, Swiftwater, PA, USA) vao ngay 0 va sau dé duoc
xtt 1y bang hdn hop 3D11E3/7G11A3 chta lugng tuong dwong ctia 3D11E3 va
7G11A3 (0,5 mg/kg) hodc 20 IU/kg globulin mién dich dai cua ngudi (Shuanglin
Pharmaceutical) v6i su suy yéu gio thir 24 hodc 72, dugc st dung & vi trf tiém ching
virut (vi du, co sinh ddi cang chan phai). Liéu vacxin bd sung dugc sit dung don 1é
hodc khong duoc xir Iy. Chudt dong dugc kiém tra hang ngdy xem c6 biéu hién diu
hiéu 14m sang cua viéc nhiém virut dai hay khéng. Cac déu hiéu 1am sang cuia bénh dai
bao gdm: 1& 4o, sdt, non, chan dn. Cac dAu hiéu tién trién hang ngay din dén réi loan
chtre ning n3o, rbi loan chirc ning than kinh trung wong, mét kha ning diéu hoa, yéu
mét, liét, co gidt, kho thé, khé nudt, tiét nhidu dai, cr dong bat thuong, dé kich dong,
va/hodc tir gy ton thuong cho co thé. Cac két qua nay duoc tbng hop trong Fig.7.

Nhém déi chimg 4m khong duoc didu tri c6 ty 16 séng s6t khoang 10%, thé hién
rang su nhiém virut c¢6 hiéu qua. Véi su phan rd 24 ngdy, dbi tuong duoc str dung
vacxin cung v6i hdn hop 3D11E3/7G11A3 thé hién ty 1¢ séng s6t 90% (9/10), va
nhém duoc st dung vacxin ciing v6i HRIG thé hién ty 1¢ sdng s6t 80% (8/10). Nguoc
lai, v6i su phan 13 72 ngay, cac ddi tuong duge st dung vacxin cling voi hdn hop
3D11E3/7G11A3 va HRIG ty 16 sbng sét giam xudng twong ung t6i 50% (5/10) va
20% (2/10).

Céc két qua nay thé hién rang su két hop ciia khang thé khang dai theo sang ché
1am trung hoa tinh gy nhiém virut dai, va chung hitu dung trong cac phuong phap lién
quan dén su trung hoa virut dai, ké ca cac phuong phap diéu tri hodc phong nglra su
nhiém dai ¢ d6i twong cdn n6 va cac phuong phép tao ra sy bao vé sau phoi nhiém
chéng lai sy nhiém dai & dbi tuong can no.

Vi du 8: Tao ra cac khang thé 3D11E3-1A9 kham va dugc lam gidng nhu cta

nguoi
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Vi du ndy mo ta viéc tao ra cic dang kham va dugc lam giong nhu cua ngudi cia

khang thé 3D11E3-1A9 dugc mo ta trong Vi du 2-7 néu trén.

T4ch dong va giai trinh tu cic gen ving bién ddi 1A9 cta chudt. Cac khdi té bao
lai cia chudt CT.RV 3D11E3 1A9 (goi la 1A9 trong vi du ndy) dugc sinh truéng trong
Hybridoma-SFM (Invitrogen, Carlsbad, CA) chira 12% huyét thanh bao thai bé (FBS;
HyClone, Logan, UT) & nhiét 6 37°C trong thiét bi a 7,5% CO,. ARN tong s6 dugc
tach chiét khoang 107 té bao khdi lai béng cach sir dung héa chit TRIzol (Invitrogen)
theo huéng din cia nha san xuit. Oligo cDNA dugc mdi dT 5’-RACE dugc téng hop
béng cach st dung kit khuéch dai cADN SMARTer RACE (Clontech, Mountain View,
CA) theo huéng dan cua nha san xuit. cADN viing bién d6i ciia chudi ning 1A9 va
chudi nhe dugc khuéch dai bang phan tmg chudi trung hop (PCR) v6i Phusion ADN
polymeraza (New England Biolabs, Beverly, MA) st dung cac mdi 3° bat cap tuong
dbng véi cac ving cb dinh chudi gama-2a va kappa cia chudt, va mdi 5’-RACE
(Universal Primer A Mix hodc Nested Universal Primer A) dugc cung cép trong kit
khuéch dai cADN SMARTer RACE. P& khuéch dai PCR ving bién ddi chudi ning
(Vh), 2 mdi 3° duoc sir dung. Ching c6 trinh ty 5'-GCCAGTGGATAGACCGATGG-
3' (SEQ ID NO: 1) va 5>~ ACAGTCACTGAGCTGC-3’ (SEQ ID NO: 2). Dbi véi
khuéch dai PCR vung bién d6i chudi nhe (Vi), mdi 3’ c6 trinh tw 5-
GATGGATACAGTTGGTGCAGC-3' (SEQ ID NO: 3). Cac cADN Vg va VL di
khuéch dai duoc tach dong vao vecto pCR4Blunt-TOPO (Invitrogen) dé x4c dinh trinh
tu. Viéc giai trinh ty ADN duoc thuc hién bing may Tocore (Menlo Park, CA). Mot sd
dong chudi nhe va ning dd duge giai trinh tu va cac dang trinh tu tuong dong v6i cac
ving bién déi chudi nhe va nang dugc x4c dinh. Khong cé dic tinh bét thudng nao
duoc phat hién trong trinh ty axit amin Vg va VL.

Trinh ty nucleotit (SEQ ID NO: 4) cia cADN Vu 1A9 cua chudt dugc thé hién
trong Bang 6 cung vdi trinh tu axit amin dugc tao ra (SEQ ID NO: 5). Trinh ty pepit
tin hiéu dugc in nghiéng. Gdc axit amin d4u tan cung N (E) ctia Vi trudng thanh duoc
gach dudi 2 gach. Céc trinh ty CDR dugc danh s6 theo Kabat va cac dong tac gia
(Sequences of Proteins of Immunological Interests, Fifth edition, NIH Publication No.

91-3242, U.S. Department of Health and Human Services, 1991) dugc gach dudi.
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Bang 6. Cac trinh ty nucleotit (SEQ ID NO: 4) va axit amin (SEQ ID NO: 5) cia cADN Vu 1A9 cua
chudt

ATGGGAGGGATCTGGATCTTTCTCTTCCTCCTGTCAGGAACTGCAGGTGCCCACTCTGAG
MGGIWIFLFLLSGTAGAHSE
ATCCAGCTGCAGCAGACTGGACCTGAGCTGGTGAAGCCTGGGGCTTCAGTGAAGATATCC
IQLQQTGPELVKPGASVKIS
TGCAAGGCTTCTGGTTATTCATTCACTGACTACATCATGCTCTGGGTGAAGCAGAGCCAT
CKASGYSFTDYIMLWVKQSH
GGAAAGAGCCTTGAGTGGATTGGAGATATTTATCCTTACTATGGTAGTACTAGCTACAAT
GKSLEWIGDIYPYYGSTSYN
CTGAAGTTCAAGGGCAAGGCCACATTGACTGTAGACAAATCTTCCAGCACAGCCTACATG
LKFKGKATLTVDKSSSTAYM
CAGCTCAACAGTCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCAAGGCAGGGCGGG
QLNSLTSEDSAVYYCAROQGG
GATGGTAACTACGTCCTCTTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA
DGNYVLFDYWGQGTTLTVSS

Trinh tu nucleotit (SEQ ID NO: 6) cia cADN Vi 1A9 cua chudt dugc thé hién
trong Bang 7 cung véi trinh ty axit amin dugc tao ra (SEQ ID NO: 7). Trinh tu pepit
tin hiéu duoc in nghiéng. Géc axit amin du tin cing N (D) ctia Vi truéng thanh duoc
gach dudi 2 gach. Cac trinh ty CDR dugc danh s6 theo Kabat va cac dﬁ‘)ng tac gia
(1991) duoc gach dudi.
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Bang 7. Cac trinh tw nucleotit (SEQ ID NO: 6) va axit amin (SEQ ID NO: 7) ciia cADN VL 1A9
ctia chuot '

ATGGAGTCACAGACTCAGGTCTTTGTATACATGTTGCTGTGGTTGTCTGGTGTTGATGGA
MESQTQVFVYMLLWLSGVDG
GACATTGTGATGACCCAGTCTCAAAAATTCATGTCCACATCAGTAGGAGACAGGGTCAGC
DIVMTQSQKFMSTSVGDRVS
GTCACCTGCAAGGCCAGTCAGAATGTGGGTACTACTGTTGCCTGGTATCAACAGAAACCA
VICKASQNVGTTVAWYQQKTP
GGACAATCTCCTAAAGCACTGATTTACTCGGCATCCTACCGGTACAGTGGAGTCCCTGAT
GQSPKALIYSASYRYSGVPD
CGCTTCACAGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAATGTGCAGTCT
RFTGSGSGTDFTLTISNVQS
GAAGACTTGGCAGAATATTTCTGTCAGCAATATAACAGCTATCCATTCACGTTCGGCTCG
EDLAEYFCQOQYNSYPETFGS

GGGACAAAGTTGGAAATAAAA

GTKLEIK

CAu tric cia khang thé 1A9 IgG1/0 kham

Gen ma hoa Vu 1A9 duogc tao & dang exon chira tin hi¢u ghép thé cho va vi tri
enzym giéi han tuong thich bang cach st dung PCR véi cADN Vi 1A9 1am khudn, 5°-
GCAACTAGTACCACCATGGGAGGGATCTGGATC-3’ (SEQ ID NO: 8) (vi tri
Spel duoc gach duéi) Jam moi 5, va 5°-
GGGAAGCTTGTTTTAAGGACTCACCTGAGGAGACTGTGAGAGTGGTGCC-3°
(SEQ ID NO: 9) (vi trf HindIII dugc gach duéi) 1am mdi 3°. Trinh tu nucleotit (SEQ
ID NO: 10) cia gen Va Ch1A9 duoc thiét ké dugce bd sung vi tri cit Spel va HindIII
(gach dué6i) duoc thé hién trong Bang 8 cung véi trinh tu axit amin duoc tao ra (SEQ
ID NO: 11). Trinh tu peptit tin hiéu dugc in nghiéng. Gc axit amin d4u tin cling N
(E) cia Vi truéng thanh duoc gach dudi 2 gach. Cac trinh tu CDR dugc danh sé theo
Kabat va cac dong tac gia (1991) dugc gach duéi. Trinh tir intron duge in nghiéng.

Bang 8. Cac trinh tw nucleotit (SEQ ID NO: 10) va axit amin (SEQ ID NO: 11) ciia cADN Vn
1A9 khiam

ACTAGTACCACCATGGGAGGGATCTGGATCTTTCTCTTCCTCCTGTCAGGAACTGCAGGT
MGGIWIFLFLLSGTAG
GCCCACTCTGAGATCCAGCTGCAGCAGACTGGACCTGAGCTGGTGAAGCCTGGGGCTTCA
AHSEIQLQQTGPELVKPGAS
GTGAAGATATCCTGCAAGGCTTCTGGTTATTCATTCACTGACTACATCATGCTCTGGGTG
VKISCKASGYSFTDYIMLWYV
AAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTGGAGATATTTATCCTTACTATGGTAGT
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KQSHGKSLEWIGDIYPYYGS
ACTAGCTACAATCTGAAGTTCAAGGGCAAGGCCACATTGACTGTAGACAAATCTTCCAGC
TSYNLKFKGKATLTVDKSSS
ACAGCCTACATGCAGCTCAACAGTCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCA
TAYMQLNSLTSEDSAVYYCA
AGGCAGGGCGGGGATGGTAACTACGTCCTCTTTGACTACTGGGGCCAAGGCACCACTCTC
ROGGDGNYVLFEDYWGQGTTL
ACAGTCTCCTCAGGTGAGTCCTTAAAACAAGCTT

TVSS

Tuong tu, gen ma héa Vi Ch1A9 dugc tao ra & dang exon chura tin hiéu thé nhan
ghép va vi tri enzym giéi han twong thich bé1 PCR bang cach sir dung CADN Vi
ChlA9 lam khuén, 5’-GCTGCTAGCACCACCATGGAGTCACAGACTCAG-3’
(SEQ ID NO: 12) (vi tri Nhel dugc gach dudi) lam mdi 5, va 5-
GGGGAATTCGCAAAAGTCTACTTACGTTTTATTTCCAACTTTGTCCCCGA-3’
(SEQ ID NO: 13) (vi trf EcoRI dugc gach dudi) 1am mbi 3°.

Trinh tu nucleotit (SEQ ID NO: 14) ciia gen VL Ch1A9 dugc cling ¢ béi cac vi
tr{ Nhel va EcoRI (gach dudi) duoc thé hién trong Bang 9 cuing véi trinh ty axit amin
duoc tao ra (SEQ ID NO: 15). Trinh tw peptit tin hidu duoc in nghiéng. Goc axit amin
dau tin cung N (D) ctia Vi truéng thanh dugc gach duéi 2 gach. Céc trinh tu CDR
dugc danh sd theo Kabat va cac ddng tac gia (1991) dugc gach dudi. Trinh ty intron
duoc in nghiéng.

Bang 9. Céc trinh tu nucleotit (SEQ ID NO: 14) va axit amin (SEQ ID NO: 15) cua
cADN Vi 1A9 kham
GCTAGCACCACCATGGAGTCACAGACTCAGGTCTTTGTATACATGTTGCTG
TGGTTGTCT

MESQTQVFVYMLLWLS
GGTGTTGATGGAGACATTGTGATGACCCAGTCTCAAAAATTCATGTCCACA
TCAGTAGGA
GVDGDIVMTQSQKFMSTSVG
GACAGGGTCAGCGTCACCTGCAAGGCCAGTCAGAATGTGGGTACTACTGT
TGCCTGGTAT
DRVSVTCKASQONVGTTVAWY
CAACAGAAACCAGGACAATCTCCTAAAGCACTGATTTACTCGGCATCCTAC
CGGTACAGT
QQKPGQSPKALIYSASYRYS
GGAGTCCCTGATCGCTTCACAGGCAGTGGATCTGGGACAGATTTCACTCTC
ACCATCAGC
GVPDRFTGSGSGTDFTLTTIS
AATGTGCAGTCTGAAGACTTGGCAGAATATTTCTGTCAGCAATATAACAGC
TATCCATTC
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NVQSEDLAEYFCQOYNSYPF
ACGTTCGGCTCGGGGACAAAGTTGGAAATAAAACGTAAGTAGACTTTTGCGA
ATTC
TFGSGTKLEIK

Céc tin hiéu thé cho ghép cta cic exon Vi va VL Ch1A9 c6 ngudn gbc tir cac
trinh tw JH2 va Jk4 dong phodi cia chudt. Cac manh duge khuéch dai PCR duoc tinh
ché gel bang cach st dung kit NucleoSpin Extraction IT (Macherey-Nagel, Bethlehem,
PA) va dugc tach dong vao vecto pCR4Blunt-TOPO dé x4c dinh trinh tv. C4c manh V
chinh x4c dugc phan giai bang Spel va HindIII (d6i v6i Vi) hodc Nhel va EcoRI (d6i
véi Vo), tinh ché gel va tach dong vao vecto biéu hién cua dong vét c6 vu chira cac
ving cb dinh gama-1 va kappa ctia nguoi dé san xuat khang thé IgG1/x Ch1A9 kham.

So dd cAu tric cia vecto biéu hién thu duoc, pCh1A9, duoc thé hién trén Fig.8.
Thiét k& gen Vau va Vi 1A9 duoc 1am gibng nhu ctia ngudi

Céc trinh tw CDR cing v6i cac gdc axit amin ving khung quan trong d6i véi viec
duy tri cdu tric CDR dugc ghép tir Vi va VL 1A9 vao céc trinh tu khung ciia ngudi
duoc chon loc trong Gng. Cac thé twong ddng trinh tu Vi d6i v6i ving khung Vi 1A9
dugc nghién ctru trong dir liéu cia Ngin hang gen, va trinh tu Vu dugc ma hoa béi
cADN cua ngudi DA980102 (Va DA980102) (GenBank accession number; Kimura et
al., Genome Res. 16:55-65, 2006) dugc chon lam chét nhan ddi v6i qua trinh lam
twong thich v6i nguoi. Cac trinh tw CDR cta Vi 1A9 duogc chuyén 1an dau vao vi tri
tuong tng cua Vu DA980102.

Dua vao tra ciu twong dong véi trinh tw ving khung Vi1A9, ving VO cta
ngudi dugc mi hdéa bdi cADN CB958542 (CB958542 Vi) (GenBank accession
number; NIH-MGC EST Sequencing Project, 1999) duoc chon lam chit nhan ddi véi
qua trinh lam twong thich véi nguoi. Céac trinh tu CDR ctia VL1A9 dau tién dugc
chuyén vao vi tri twong g ctia Vi CB958542. Tiép theo, tai vi tri ving khung 46,
gdc axit amin tir VL1A9 ctia chudt duge thé boi gde twong tng ciia nguoi. Trong khi
Ala & vi tri 46 trong Vi 1A9 cta chudt dugc dinh vi ¢ vi tri viung khung quan trong dbi
v6i sy hinh thanh cdu tric CDR, dwoc phén tich chi tiét trong ving bién ddi 1A9 ma
gbc axit amin & vi tri 46 trong Vi1 HulA9 ¢6 thé duogc thay thé boi g twong tng cia
nguoi, Val, trong Vi CB958542 ma khong lam mat ai luc gin két khang nguyén. Bé

giam thiéu tinh sinh mién dich tiém ning ctia khang thé 1A9 dugc 1am gidng nhu cia
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ngudi, Vo thir hai (HulA9 Vi2) duge thiét ké, trong d6 Ala & vi tri thtr 46 trong
HulA9 Vi1 duoc thay thé bang Val.

CAu tric cia cac gen Vu 1A9 va Vi dugc lam giong nhu cua nguoi

Gen ma héa Vi HulA9 duoc thiét ké & dang exon chira peptit tin hiéu, tin hiéu
chét cho ghép, va céac vi tri enzym gi6i han thich hop cho viéc tich dong vao vecto
biéu hién cua dong vat cé vi. Tin higu chét cho ghép cua exon Vu HulA9 cé ngudn
gbc tir trinh tu dong phdi JH1 cia ngudi. Do peptit tin hiéu mi hoa boi gen 1A9 Vu
ctia chudt duge du doan 13 & dudi didu kién t6t nhét cho su phén cit chinh x4c béi
phin mém du doan peptit tin hiéu SIG-Pred, trinh ty peptit tin hiéu cia gen Vm
DA980102 ctia nguoi duge sir dung trong HulA9 V.

Mbi gen ma héa HulA9 Vi1 va Vi2 dugc thiét ké 1am exon chira mot peptit tin
hiéu, mot tin hiéu chat cho ghép, va céac vi tri enzym gi6i han thich hop dé tach dong
phu vao vecto biéu hién cta dong vat c6 vi. Tin hiéu chét cho ghép cia cac exon cd
ngudn gbc tir trinh tw dong phdi JO2 clia ngudi. Trinh tu peptit tin hiéu trong mdi exon
HulA9 Vi1 va Vi2 dugc 1am gidng nhu ctia ngudi c6 ngudn gbc tir trinh tw 1A9 Vi

bo sung cia chudt.

Céc gen HulA9 Vi ADN VL dugc tao ra boi GenScript USA (Piscataway, NIJ).
Sau khi phéan giai bing Spel va HindIII (d6i v6i Vi) hodc Nhel va EcoRI (ddi véi Vi),
cac gen HulA9 Vi va VL dugc tach dong phu vao cac vi tri twong ung trong vecto
biéu hién cua dong vét c6 vi dé san xuit dang IgG1/x clia ngudi. Vecto biéu hién thu
duoc, pHulA9-1, biéu hién khang thé dugc 1am gidng nhu clia ngudi chita céc ving
HulA9 Vg va Vil (HulA9-1). Tuong tu, pHul A9-2 biéu hién khang thé duoc lam
gidng nhu ctia nguoi chita HulA9 Vi va Vi2 (HulA9-2).

Trinh tu nucleotit (SEQ ID NO: 16) cua gen HulA9 Vg chta vi tri cit cta Spel
va HindIII (gach dudi) dwoc thé hién trong Bang 10 ciing véi trinh tu axit amin twong
trng (SEQ ID NO: 17). Trinh tu peptit tin hiéu dugc in nghiéng. Géc axit amin du tan
cung N (Q) cua Vu trudng thanh duge gach dudi 2 gach. Céc trinh ty CDR theo dinh
nghia ctia Kabat va cac dong tac gia (1991) duoc gach dudi. Trinh ty intron duoc in

nghiéng.

Bang 10. Cac trinh tu nucleotit (SEQ ID NO: 16) va axit amin (SEQ ID NO: 17) cua gen HulA9 Vy
dugc lam giong nhu ciia nguoi

ACTAGTACCACCATGGACTGGACCTGGAGGATCCTCTTTTTGGTGGCAGCAGCCACAGGT
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MDWTWRILFLVAAATG
GCCCACTCCCAGGTCCAGCTTGTGCAGTCTGGGGCTGAAGTGAAAAAGCCTGGGGCCTCA
AHSQVQLVQSGAEVKKPGAS
GTGAAGGTTTCCTGCAAGGCTTCTGGATACTCATTCACTGACTATATCATGCTTTGGGTG
VKEVSCKASGYSFTDYIMLWYV
CGCCAGGCCCCTGGACAAAGGCTTGAGTGGATTGGAGATATCTATCCTTACTATGGCAGT
RQAPGQRLEWIGDIYPYYGS
ACAAGCTATAATCTGAAGTTCAAGGGCAAGGCCACCCTCACCGTCGACACATCCGCGAGC
TSYNLKFKGKATLTVDTSAS
ACAGCCTACATGGAGCTCAGCAGCCTGAGATCTGAAGACACCGCTGTGTATTACTGTGCC
TAYMELSSLRSEDTAVYYCA
AGGCAGGGCGGCGATGGAAACTACGTCCTCTTTGACTACTGGGGCCAGGGAACCCTGGTC
ROGGDGNYVLFDYWGQGTLYV
ACCGTCTCCTCAGGTGAGTCTGCTGTACTAAGCTT
TVSS

Trinh ty nucleotit (SEQ ID NO: 18) ctia gen HulA9 Vi1 duoc bd sung céc vi tri
Nhel va EcoRI (gach du6i) duoc thé hién trong Bang 11 cing trinh tu axit amin twong
tng (SEQ ID NO: 19). Trinh tu peptit tin hidu dugc in nghiéng. Gdc axit amin dau tan
cung N (D) cua Vi trudng thanh dugc gach dudi 2 gach. Céc trinh ty CDR theo dinh
nghia ctia Kabat va cac dong tac gia (1991) dwoc gach dudi. Trinh tu intron dwoc in
nghiéng.

Bang 11. Cac trinh tu nucleotit (SEQ ID NO: 18) va axit amin (SEQ ID NO: 19) ctia gen HulA9 V.1
duoc lam giong nhu cia ngudi

GCTAGCACCACCATGGAGTCACAGACTCAGGTCTTTGTGTACATGTTGCTGTGGTTGTCT
MESQTQVFVYMLLWLS
GGTGTTGATGGAGACATTCAGATGACCCAGTCTCCATCCTCCCTGTCCGCATCAGTCGGA
GVDGDIQMTQSPSSLSASVG
GACAGGGTCACCATCACCTGCAAGGCCAGTCAGAATGTGGGTACTACTGTTGCCTGGTAT
DRVTITCKASQOQNVGTTVAWY
CAACAGAAACCAGGAAAAGCCCCTAAAGTCCTGATTTACTCCGCATCCTATCGGTACAGT
QQKPGKAPKVLIYSASYRYS
GGAGTCCCTTCACGCTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGC
GVPSRFSGSGSGTDFTLTIS
AGTCTGCAGCCTGAAGACTTTGCAACTTATTACTGTCAGCAATATAACAGCTATCCATTC
SLQPEDFATYYCQOQYNSYPF
ACGTTCGGCCAGGGGACAAAGTTGGAAATCAAACGTAAGTACTTTTTTCCGAATTC
TFGQGTKLEIK

Trinh ty nucleotit (SEQ ID NO: 20) ctia gen HulA9 V12 duogc bd sung céc vi tri
Nhel va EcoRI (gach dudi) duge thé hién trong Bang 12 cung trinh tw axit amin twong
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g (SEQ ID NO: 21). Trinh tu peptit tin hiéu dugc in nghiéng. Géc axit amin dau tin
cung N (D) ctua Vi truong thanh dugc gach dudi 2 gach. Céc trinh tu CDR theo dinh
nghia ctia Kabat va cac dong tac gia (1991) dugc gach duéi. Trinh tu intron duoc in

nghiéng.

Bang 12. Céc trinh ty nucleotit (SEQ ID NO: 20) va axit amin (SEQ ID NO: 21) ctia gen 1A9 V12
duogc lam giong nhu cda ngudi

GCTAGCACCACCATGGAGTCACAGACTCAGGTCTTTGTGTACATGTTGCTGTGGTTGTCT
MESQTQVFVYMLLWLS
GGTGTTGATGGAGACATTCAGATGACCCAGTCTCCATCCTCCCTGTCCGCATCAGTCGGA
GVDGDIQMTQSPSSLSASVG
GACAGGGTCACCATCACCTGCAAGGCCAGTCAGAATGTGGGTACTACTGTTGCCTGGTAT
DRVTITCKASQONVGTTVAWY
CAACAGAAACCAGGAAAAGCCCCTAAAGTCCTGATTTACTCCGCATCCTATCGGTACAGT
QQKPGKAPKVLIYSASYRYS
GGAGTCCCTTCACGCTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGC
GVPSRFSGSGSGTDFTLTIS
AGTCTGCAGCCTGAAGACTTTGCAACTTATTACTGTCAGCAATATAACAGCTATCCATTC
SLQPEDFATYYCQOQYNSYPEF
ACGTTCGGCCAGGGGACAAAGTTGGAAATCAAACGTAAGTACTTTTTTCCGAATTC
TFGQGTKLEIK

Tao ra thé chuyén nhidm én dinh NSO san sinh khang thé 1A9 IgG1/0 kham va

dugc lam giong nhu cda nguoi.

Pé tao ra cac dong té bao lai san sinh 6n dinh cac khang thé Ch1A9, HulA9-1 va
HulA9-2. Cé4c vecto biéu hién pCh1A9, pHulA9-1 va pHulA9-2 dugc dua vio cac
nhiém sic thé ciia dong té bao u tiiy NSO ciia chudt (European Collection of Animal
Cell Cultures, Salisbury, Wiltshire, UK). Cac t& bao NSO dugc nudi trong mdi truong
DME chtra 10% FBS & nhiét do 37°C trong thiét bi & 7,5% CO . Viéc chuyén nhiém
4n dinh vao NSO duoc thuc hién br?mg duc 16 dién nhu dugc mo ta boi Bebbington va
cac ddng tac gia (Bio/Technology 10: 169-175, 1992). Trudc khi chuyén nhiém, mdi
vecto biéu hién dugc duoc dudi thang bang cach s dung Fspl. Khoang 107 té bao
duoc chuyén nhidm vé6i 20ug plasmit thing, dwoc tao huyén phu trong méi trudng
DME chira 10% EBS, va duoc dit vao cac dia 96 giéng. Sau 48 gio, moi trudng chon
loc (DME chira 10% FBS, moéi truong HT bd sung (Sigma, St. Louis, MO), 0,25
mg/ml xanthin va 1 pg/ml axit mycophenolic) dugc st dung. Khoang 10 ngay sau khi

béat dau chon loc, dich ndi nuodi céy dugc thir nghiém dé san xuit khang thé.
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Su biéu hién cua cac khang thé Ch1A9, HulA9-1 va Hul A9-2 duoc do bing thir
nghiém ELISA. Trong mdt thtr nghiém dién hinh, mot dia ELISA duoc pht qua dém &
nhiét d6 4°C boi 100 pl/giéng khang thé da dong dic hiéu - chudi — Fey IgG khang
ngudi cua dé (Sigma) dugc pha lodng 1/2.000 1dn trong PBS, dugc rira bang dém rira
(PBS chira 0,05% Tween 20), va dugc ngung phan tng trong 0,5 gid & nhiét d§ phong
bang 300 pl/giéng dém ngimg phan tmg (PBS chira 2% Skim Milk va 0,05% Tween
20). Sau khi rtra bang dém rira, 100 pl/giéng cia mau dugc pha lodng trong dém
ELISA (PBS chita 1% Skim Milk va 0,025% Tween 20) dugc sir dung cho dia ELISA.
Mot khang thé IgG1/x dugc 1am giéng nhu cua ngudi duoc sit dung 1am chuén. Sau
khi & dia ELISA trong 1 gio & nhiét do phong va rira bing dém rira, cac khang thé lién
két dugc phat hién bang cach sir dung 100 pl/giéng khang thé da dong cua dé khang
chudi kappa ctia ngudi cong hop-HRP (SouthernBiotech) dugc pha lodng 1/2.000 1an.
Sau khi u trong 0,5 gio & nhiét d0 phong va rira bé'mg dém rira, sy hién mau duoc thuc
hién bang cach bd sung 100 ul/giéng co chit ABTS (bioWORLD, Dublin, OH). Su
hién mau duoc ngirng bing cach bd sung 100 pl/giéng axit oxalic 2%. Mic d6 hap thu
duge do & bude séng 405nm. Thé chuyén nhidm 6n dinh NSO san sinh & muc cao cac
khang thé Ch1A9, HulA9-1 va HulA9-2 (NSO-Ch1A9 1C11, NSO-HulA9-1 3F9, va
NSO0-HulA9-2 3C9) phi hop dé phat trién trong mdi truong khong chira huyét thanh
stt dung khdi lai-SFM.

Tinh chuén x4c cta cac chudi ning va chudi nhe dugc sin sinh trong NSO-
ChlA9 1C11, NSO-HulA9-1 3F9, va NS0-HulA9-2 3C9 dugc x4c nhan bing cach
giai trinh ty AND. Trinh ty nucleotit thu dwgc clia ving ma héa cho mdi chudi ning
ChlA9, chudi nhe Chl1A9, chudi ning HulA9-1, chudi nhe HulA9-1, chudi ning
HulA9-2, va chudi nhe HulA9-2 bat cdp hoan toan véi trinh tu bd sung trong vecto
pChlA9, pHulA9-1 hodc pHulA9-2 (Bang 13).

Bang 13. Trinh ty cia cdc ving m3 héa chudi ning va chudi nhe pCh1A9

Mo ta Trinh tu nucleotit Trinh tu axit amin

Vung mi héa cta chudi | SEQ ID NO: 22 SEQ ID NO: 23
nang gama-1 trong
pChl1A9

Viung mi héa cta chudi | SEQ ID NO: 24 SEQ ID NO: 25
nhe kapa trong pCh1A9

Ving mi héa cia chudi | SEQ ID NO: 26 SEQ ID NO: 27
nang gama-1 trong
pHulA9-1 va pHulA9-2

-70-




31878

Ving ma hoéa cia chudi | SEQ ID NO: 28 SEQ ID NO: 29
nhe kapa trong pHul A9-1
Vung ma héa ctia chudi | SEQ ID NO: 30 SEQ ID NO: 31
nhe kapa trong pHul A9-2

Vi du 9: Bac trung cua cac khang thé Ch1A9, HulA9-1 va HulA9-2

Céc té bao NS0-Ch1A9 1C11, NS0-HulA9-1 3F9, va NS0-HulA9-2 3C9 dugc
nudi cdy trong khéi 1ai-SFM trong chai lin dén mat do khoang 10%ml, dugc nudi
dudng bang 1/10 1an thé tich ctia 60 mg/ml Ultrafiltered Soy Hydrolysate (Irvine
Scientific, Santa Ana, CA) hoa trong mdi truong SFM4MADb (HyClone), dugc nudi
dudng tiép cho dén khi kha ning sdng sét clia té bao dat dudi 50%. Sau khi ly tim va
loc, dich ndi nuéi cdy duoc tai vao cot protein-A Sepharose (HiTrap MABSelect
SuRe, GE Healthcare, Piscataway, NJ). Cot duoc rira bang PBS truéc khi khang thé
rira giai bang 0,1 M glyxin-HCI (pH 3,0). Sau khi trung hoa bang 1 M Tris-HC1 (pH
8), dém cua khang thé duogc rira giai dugc chuyén thanh PBS bang cach tham tach.
Ndng d6 khang thé duoc x4c dinh bing cach do d6 hép thu & budc séng 280 nm (1
mg/ml = 1,4 OD). Ning suét thu dugc 12 8,2mg d6i véi Ch1A9 (tir 1.000ml dich ndi
nudi cdy), 7,7mg d6i véi HulA9-1 (tir 500 ml) va 10,8 mg ddi véi HulA9-2 (tir 500
ml).

Ch1A9, HulA9-1 va HulA9-2 d3 tinh ché duoc xac dinh dic tinh bang k¥ thuat
SDS-PAGE theo quy trinh chun. Phén tich duéi diéu kién khir thé hién ring mdi mot
trong s6 3 khang thé duoc so sanh ctia mot chudi ning véi trong lugng phan tir cla
khoang 50kDa va mot chudi nhe véi trong lwgng phén ti cia khoang 25 kDa (Fig.90).
Do tinh sach cia mdi khang thé duoc thé hién 13 trén 95%.

Su gén két khang nguyén cua cac khang thé Ch1A9, HulA9-1 va HulA9-2 dugc
thir nghiém béng k¥ thuit ELISA. Trong mét thi nghiém dién hinh, dia ELISA dugc
pht bang 100 ul/giéng clia vacxin virut dai bét hoat (Rabipur®, Chiron Behring GmbH
& Co., Liederbach, Germany) da duogc pha loang 1/500 lan trong dém 0,2M natri
carbonat (pH 9,4) qua dém & nhiét 4o 4°C, dugc rua bang dém rira, va ngimg phan tmg
trong 0,5 gid & nhiét do phong bang 300 pl/giéng cia dém ngimg phan tng. Sau khi
rira bang dém rira, 100 pl/giéng ctia mau da duoc pha lodng trong dém ELISA dugc
cho vao dia ELISA. Sau khi & dia ELISA trong 1 gid' & nhiét d§ phong va rira bang
dém rtra, cac khang thé lién két dugc phat hién bang cach sir dung 100 pl/giéng IgG
khang nguoi cua dé cong hop-HRP da duogc pha loang 1/2000 lan, khang thé da dong
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dac hiéu-chudi Fcy (Jackson ImmunoResearch, West Grove, PA, USA). Sau khi u
trong 0,5 gio' & nhiét do phong va rua béng dém rira, su hién mau duoc thé hién béng
cach bd sung 100 pl/giéng co chit ABST. Sy hién mau dugc ngimg bang cach bd sung
100 ul/giéng axit oxalic 2%. Su hap thu dugc doc & budc séng 405nm. Gié tri ECso
duge tinh toan bing cach sir dung GraphPad Prism (GraphPad Software, San Diego,
CA) 12 0,052 pg/ml dbi v6i Ch1A9, 0,025 pg/ml d6i véi HulA9-1, va 0,016 pg/ml ddi
v6i HulA9-2 (Fig.10). Két qua nay thé hién ring ca HulA9-1 va Hul A9-2 déu gitt lai
4i luc gén két khang nguyén ctia khang thé 1A9 kham.

Céc két qua nay thé hién ring khang thé khang dai theo sang ché gin két dic hidu
v6i glycoprotein virut dai, va rang ching hitu dung trong cac phuong phép lién quan
dén cac gin két ddc hiéu nay, ké ca cac phuong phéap phat hién glycoprotein virut dai
trong mAu, hodc didu tri hodc phong ngira su nhidm dai & dbi twong cin né va cac

phuong phép bio vé sau phoi nhiém chéng lai sy nhidm dai ¢ d6i tugng can bao ve.
Vi du 10: Tao ra khang thé 2G11 duoc lam gidng nhu cta ngudi

Vi du nay mo ta viéc tao ra cc dang kham va dugc lam giong nhu cia nguoi clia

khéang thé 7G11A3 2G11 dugc md ta trong cac vi du 1-6 néu trén.
T4ch dong va giai trinh tu c4c gen ving bién d6i 2G11 ctia chudt

Céc té bao khéi lai CT.RV 7G11A3 2G11 cia chudt (con duge goi 1a 2G11 trong
vi du nay) duoc nudi cy trong khéi lai-SEM (Invitrogen, Carlsbad, CA) chira 12%
huyét thanh bao thai bo (FBS; HyClone, Logan, UT) & nhiét d6 37°C trong thiét bi u
7,5% CO2 ARN tdng sb dugc tach chiét tir khoang 107 t& bao lai bing cach st dung
héa chit TRIzol (Invitrogen) theo huéng din ctia nha san xudt. Oligo cADN dugc mdi
dT d6i voi 5°-RACE duogc tong hop bang cach st dung kit khuéch dai SMARTer
RACE c¢DNA (Clontech, Mountain View, CA) theo huéng dan cua nha san xuat. Cac
cADN ving bién déi déi vi cac chudi ning va nhe 2G11 dugc khuéch dai bang phan
tmg chudi trung hop polymeraza (PCR) v6i Phusion DNA polymeraza (New England
Biolabs, Beverly, MA) bang cach st dung cac mdi 3’ U vé6i cac ving c¢b dinh chudi
kappa va gama-2a ctia chudt, va mdi 5’-RACE (Universal Primer A Mix or Nested
Universal Primer A) dugc cung cip trong kit khuéch dai SMARTer RACE cDNA. Péi
vé6i khuéch dai PCR ving bién déi chudi nang (Vi), mdi 3’ ¢6 trinh tu néu trong SEQ
ID NO: 1. Déi vé6i khuéch dai PCR ving bién dbi chudi nhe (Vi), moi 3’ ¢6 trinh tu
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néu trong SEQ ID NO: 3. Cac cADN Vg va VL da khuéch dai dugc tach dong vao
vecto pCR4Blunt-TOPO (Invitrogen) dé x4c dinh trinh tu. Viéc xac dinh trinh tv ADN
dugc thuc hién & Tocore (Menlo Park, CA). Mot sb dong chudi ning va nhe duoc gidi
trinh tu va céc trinh tu twong ddng duy nhét véi cac ving bién ddi chudi nhe va chudi

nang cua chudt dién hinh duoc xac dinh.

Trinh tu nucleotit (SEQ ID NO: 32) cua cADN 2G11 Vg cta chudt dugc thé hién
trong Bang 14 cung véi trinh ty axit amin twong tng (SEQ ID NO: 33). Trinh tu peptit
tin hidu duoc in nghiéng. Gdc axit amin d4u tan cung N (E) cua Vu trudong thanh duoc
gach duédi 2 gach. Céc trinh ty CDR theo Kabat va céc ddng tac gia (Sequences of
Proteins of Immunological Interests, Fifth edition, NIH Publication No. 91-3242, U.S.
Department of Health and Human Services, 1991) dugc gach dudi.

Béang 14. Céc trinh ty nucleotit (SEQ ID NO: 32) va axit amin (SEQ ID NO: 33) cta
cADN Vy 2G11 cua chudt

ATGAACTTTGTGCTCAGCCTGATTTTCCTTGCCCTCATTTTAAGAGGTGTCC
CGTGTGAA

MNFVLSLIFLALILRGVPCE
GTGCAGCTGGTGGAGTCTGGGGGAGGCTTAGTGAAGCCTGGAGGGTCCCT
GATACTCTCC

VQLVESGGGLVKPGGSLILS
TGTGCAGCCTCAGGATTCACTTTCAGTGGCTTTGCCATGTCTTGGGTTCGCC
AGACTCCG

CAASGFTFSGFAMSWYVRQTP
GAGAAGAGGCTGGAGTGGGTCGCAACCATTAGTAGTGGTGGTACTTATAC
CTACTCTCCA

EXKRLEWVATISSGGTYTYSP
GACAGTGTGATGGGTCGATTCACCATCTCCAGAGACAATGCCAAGAACAC
CCTGTACCTG

DSVMGRFTISRDNAKNTLYL
CAAATGAGCAGTCTGAGGTCTGAGGACACGGCCATGTATTACTGTGCAAG
ACGATTACGT

QMSSLRSEDTAMYYCARRLR
CGGAATTACTACTCTATGGACTACTGGGGTCAAGGAACCTCAGTCACCGTC
TCCTCA

RNYYSMDYWGQGTSVTVSS

Trinh tu nucleotit (SEQ ID NO: 34) ciia cADN Vi 2G11 cuia chudt duoc thé hién
trong Bang 15 cung véi trinh tu axit amin twong tmg (SEQ ID NO: 35). Céac gbe axit

amin duoc thé hién bang cac chit cai don. Trinh tu peptit tin hiéu dugc in nghiéng.
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Gdc axit amin dau tdn cung N (D) ctia Vi truéng thanh duogc gach dudi 2 gach. Cac
trinh tu CDR theo Kabat va cac déng tac gid (1991) duoc gach dudi.

Bang 15. Céc trinh ty nucleotit (SEQ ID NO: 34) va axit amin (SEQ ID NO: 35) cia cADN Vi 2G11
cua chudt

ATGAAGCTGCCTGTTCTGCTAGTGGTGCTGCTATTGTTCACGAGTCCAGCCTCAAGCAGT
MKLPVLLVVLLLFTSPASSS
GATGTTGTTCTGACCCAAGCTCCACTCTCTCTGCCTGTCAATATTGGAGATCAAGCCTCT
DVVLTQAPLSLPVNIGDQAS
ATCTCTTGCAAGTCTACTAAGAGTCTTCTGAATAGTGATGGATTCACTTATTTGGACTGG
ISCKSTKSLLNSDGFTYLDW
TACCTGCAGAAGCCAGGCCAGTCTCCACAGCTCCTAATATATTTGGTTTCTAATCGATTT
YLQKPGQSPQLLIYLVSNREF
TCTGGAGTTCCAGACAGGTTCAGTGGCAGTGGGTCAGGAACAGATTTCACACTCAAGATC
SGVPDRFSGSGSGTDFTLKI
AGCAGAGTGGAGGCTGAGGATTTGGGAATTTATTTTTGCTTCCAGAGTAACTATCTTCCA
SRVEAEDLGIYFCFQSNYLP
TTCACGTTCGGCTCGGGGACAAAGTTGGAAATAAAA
FTFGSGTKLEIK

CAu tric ctia khang thé 2G11 IgG1/x kham

Gen ma hdéa Vu2G11 dugc tao ra & dang exon chira tin hiéu thé cho ghép va cac
vi trf enzym giéi han bang PCR bang cach st dung cADN Vi 2G11 1am khuén, 5’
GCAACTAGTACCACCATGAACTTTGTGCTCAGC-3’ (SEQ ID NO: 37) 1am mbi
5, va 5
GGGAAGCTTGAGAGGCCATTCTTACCTGAGGAGACGGTGACTGAGGT-3’
(SEQ ID NO: 37) 1am mbi 3’. Trinh ty nucleotit (SEQ ID NO: 38) ciia gen Vu2G11
duoc bd sung cac vi tri cit cia Spel va HindIII (gach dudi) duoc thé hién trong Bang
16 cung voéi trinh ty axit amin twong Gng (SEQ ID NO: 39). Trinh tu peptit tin hiéu
duoc in nghiéng. Goc axit amin dau tdn cting N ciia Vi truéng thanh dugc gach dudi 2
gach. Cac trinh tw CDR theo Kabat va cac dong tac gia (1991) duoc gach duéi. Trinh

tu intron dugc in nghiéng.

Bang 16. Cac trinh tu nucleotit (SEQ ID NO: 38) va axit amin (SEQ ID NO: 39) cua gen Vi 2Gl11
kham

ACTAGTACCACCATGAACTTTGTGCTCAGCCTGATTTTCCTTGCCCTCATTTTAAGAGGT
MNFVLSLIFLALILRG
GTCCCGTGTGAAGTGCAGCTGGTGGAGTCTGGGGGAGGCTTAGTGAAGCCTGGAGGGTCC
VPCEVQLVESGGGLVKPGGS
CTGATACTCTCCTGTGCAGCCTCAGGATTCACTTTCAGTGGCTTTGCCATGTCTTGGGTT
LILSCAASGFTFSGFAMSWYV
CGCCAGACTCCGGAGAAGAGGCTGGAGTGGGTCGCAACCATTAGTAGTGGTGGTACTTAT

-74-



31878

RQTPEKRLEWVATISSGGTY
ACCTACTCTCCAGACAGTGTGATGGGTCGATTCACCATCTCCAGAGACAATGCCAAGAAC
TYSPDSVMGRFTISRDNAKN
ACCCTGTACCTGCAAATGAGCAGTCTGAGGTCTGAGGACACGGCCATGTATTACTGTGCA
TLYLQMSSLRSEDTAMYYCA
AGACGATTACGTCGGAATTACTACTCTATGGACTACTGGGGTCAAGGAACCTCAGTCACC
RRLRRNYYSMDYWGQGTSVT
GTCTCCTCAGGTGAGTCCTTAAAAGCIT
V.SS

Tuong tu, gen ma héa VL 2G11 duogc tao ra & dang exon chura tin hi¢u chét cho
ghép va céac vi tri enzym gi6i han bang PCR. Trinh tu nucleotit (SEQ ID NO: 40) cta
gen VL2G11 duge thiét ké duoc bd sung cac vi tri Nhel va EcoRI (gach dudi) dugc
thé hién trong Bang 18 cung véi trinh trr axit amin twong tmg (SEQ ID NO: 41). Trinh
tur peptit tin hiéu dugc in nghiéng. Gdc axit amin dau tan cing N (D) cua Vi trudng
thanh dugc gach dudi 2 gach. Cac trinh tu CDR theo Kabat va céac dong tac gia (1991)

duogc gach dudi. Trinh tu intron dugc in nghiéng.

Bang 17. Céc trinh tu nucleotit (SEQ ID NO: 40) va axit amin (SEQ ID NO: 41) cua gen VL 2G11
kham

GCTAGCACCACCATGAAGCTGCCTGTTCTGCTAGTGGTGCTGCTATTGTTCACGAGTCCA
MKLPVLLVVLLLFTSP
GCCTCAAGCAGTGATGTTGTTCTGACCCAAGCTCCACTCTCTCTGCCTGTCAATATTGGA
ASSSDVVLTQAPLSLPVNIG
GATCAAGCCTCTATCTCTTGCAAGTCTACTAAGAGTCTTCTGAATAGTGATGGATTCACT
DQASISCKSTKSLLNSDGEFT
TATTTGGACTGGTACCTGCAGAAGCCAGGCCAGTCTCCACAGCTCCTAATATATTTGGTT
YLDWYLQKPGQSPQLLIYLV
TCTAATCGATTTTCTGGAGTTCCAGACAGGTTCAGTGGCAGTGGGTCAGGAACAGATTTC
SNRFSGVPDRFSGSGSGTDF
ACACTCAAGATCAGCAGAGTGGAGGCTGAGGATTTGGGAATTTATTTTTGCTTCCAGAGT
TLKISRVEAEDLGIYFCEFQS
AACTATCTTCCATTCACGTTCGGCTCGGGGACAAAGTTGGAAATAAAACGTAAGTAGACT
NYLPFTFGSGTKLEIK
TTTGCGAATTC

Céc tin hiéu chit cho ghép cila cac exon Vi va Vi 2G11 c6 ngudn gbe tir cac
trinh tu JH2 va Jx4 dong phoi cua chudt. Cac manh dugc khuéch dai PCR duogc tinh
ché bing gel bing cach st dung kit tach chiét NucleoSpin II (Macherey-Nagel,
Bethlehem, PA) va dugc tach dong vao vecto pCR4Blunt-TOPO dé x4c dinh trinh tu.
Céc méanh V chinh x4c duoc phan giai bing Spel va HindIII (d6i v6i Vi) hodc Nhel va

EcoRI (d6i véi Vi), tinh ché bing gel va tach dong vao vecto biéu hién cia dong vat
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¢6 vl chira cac ving ¢ dinh gama-1 va kappa cta ngudi dé san xuit khang thé kham
2G11 (Ch2Gl11) IgGl/x . So dd chu tric cua vecto biéu hién thu dugc, pCh2G11, duogc
thé hién trén Fig.13.

Thiét ké cac gen Vi va Vi 2G11 dugc 1am gidng nhu ctia ngudi

Céc trinh tr CDR clng véi cac gdc axit amin ving khung dé duy tri cdu tric
CDR duoc ghép tir Vi va VL 2G11 vao céc trinh tu ving khung ctia nguoi duge chon
loc twong tmg. C4c trinh tw Vi clia ngudi twong déng véi ving khung Vi 2G11 dugce
tim trong dit liéu Ngan hang gen, va trinh ty Vg ma hdéa béi cADN U96282 cia nguoi
(U96282 Vm) (GenBank accession number; Rassenti and Kipps, J. Exp. Med.
185:1435-1445, 1997) dugc chon lam chét nhan d6i véi qua trinh 1am twong thich véi
ngudi. Cac trinh ty CDR ctia Vi 2G11 duoc chuyén vio cac vi tri twong tng clia Vu
U96282. Khong c6 su thé cia cac gbc axit amin ving khung clia ngudi duge du doan

13 can thiét dé duy tri cAu trac CDR.

Trong khi mAu 3 chiéu ciia cac ving thay d6i 2G11 cta chudt thé hién rang cac
géc axit amin ¢ vi tri 19 cia Vu duoc xac dinh vi tri tt CDR va khoéng nén lam anh
hudng t6i su hinh thanh cta cdu tric CDR, sy c6 mit ctia goc isoloxin & vi tri ndy, chi
khong phai 14 gbc lysin va arginin dién hinh, 14 khong binh thudng va khong nén anh
huong dén ban chit chirc ning va/hoic sinh héa cia khang thé. Vu thir hai duoc 1am
gibng nhu cta nguoi vi vy dugc thiét ké trong d6 gdc arginin trong Vi 1 Hu2G11 &

vi tri 19 dugc thay thé bai gde isoloxin.

Dua vao su tim kiém twong ddng véi cac trinh tu ving khung Vi, 2G11, ving VO
cta nguoi dugc ma hda bdi cADN X72466 (X72466 V1) (S6 hiéu luu gitr trong Ngan
hang gen; Klein et al., Eur. J. Immunol. 23:3248-3262, 1993) dugc chon lam chét
nhan cho qua trinh 1am giéng nhu ciia ngudi. Céc trinh ty CDR ciia Vi 2G11 dau tién
duoc chuyén vao cac vi tri twong tng ciia Vi X72466. Khong c6 su thé cua cac gdc

axit amin ving khung cta ngudi dugc du doan 13 can thiét dé duy tri céu tric CDR.
Chu tric cua cac gen Vi va Vi 2G11 duge 1am giéng nhu ciia ngudi

M&i gen ma héa Vil va Va2 Hu2G11 dugc thiét ké 1am exon chira mot peptit tin
hiéu, mot tin hi€u chét cho ghép, va céc vi tri Spel va HindlIII bd sung dé tach dong
vao vecto biéu hién cua dong vat cé vu. Tin hiéu chit cho ghép dugc st dung trong

céc exon Vil va V2 Hu2G11 ¢6 ngudn gbe tir trinh tw JH3 dong phoi clia ngudi. Do
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peptit tin hiéu dugc ma hoéa bdi cac gen Vu2G11 dugc dy doan la dudi diéu kién tbt
nhét dé bi phan cét nghiém ngit bai phdn mém dy doan tin hidu SIG-Pred, d& ma cic

trinh tu peptit tin hiéu cia gen Vu U96282 dugc st dung trong Vul va Va2 Hu2Gl1.

Gen ma héa Vi Hu2G11 dugc thiét ké 1am exon chira mdt peptit tin hiéu, mot tin
hiéu chit cho ghép, va cac vi tri Nhel va EcoRI b sung dé tach dong vao mdt vecto
bidu hién cta dong vat c6 vi. Tin hiéu chéit cho ghép cé ngudn gbc tir trinh tu dong
phoi JO4 cia ngudi. Peptit tin hiéu dugc ma hoa béi gen VL 2G11 cia chudt duoc du
dodn 12 & dudi diu kién tdt nhat &é dé bi phan cit nghiém ngit béi phin mém du doan
tin hiéu SIG-Pred, dé ma cac trinh tu peptit tin hiéu clia gen Vi X72466 duoc sir dung
trong VL Hu2G11.

Cac gen Vul, V2 va VL Hu2Gl1l duoc tao cdu trac boi GenScript USA
(Piscataway, NJ). Sau khi phén giai bang Spel va HindIII (d6i v&i Vi) hodc Nhel va
EcoRI (d6i v6i Vi), cac gen Vul, Vi2 va VL Hu2G11 dugce tao dong phu vao trong cac
vi tri twong Gng trong vecto biéu hién cta dong vat cé vi dé san xuit khang thé trong
dang 1gG1/k cta ngudi. Vecto biéu hién thu duoc, pHu2G11-1, biéu hién mot khang
thé duoc 1am giéng nhu cta ngudi chira Val Hu2G11 va Vi (Hu2G11-1). Tuong tu,
pHu2G11-2 bidu hién mot khang thé duwoc lam gidng nhu clia ngudi chia Va2
Hu2G11 va VL (Hu2G11-1).

Trinh tu nucleotit (SEQ ID NO: 42) ctia gen Va2 Hu2G11 (con goi 1a VaR19I)
dugc bd sung cac vi tri Spel va HindIII (gach duéi) duoc thé hién trong Bang 18 clng
v6i trinh tu axit amin twong tng (SEQ ID NO: 43). Trinh tu peptit tin hiéu dugc in
nghiéng. Gdc axit amin dau tan cung N (E) cua Vu trudng thanh duge gach dudi 2
gach. Céc trinh ty CDR theo Kabat va cac déng tac gia (1991) duoc gach dudi. Vi tri
axit amin dugc déng khung thé hién su khac nhau gitta Vul va Va2 Hu2G11. Trinh tu

intron dugc in nghiéng.

Bang 18. Céc trinh tu nucleotit (SEQ ID NO: 42) va axit amin (SEQ ID NO: 43) cta gen Vu 2G11
duogc lam giong nhu ciia nguoi

ACTAGTACCACCATGGAATTGGGGCTGAGCTGGGTTTTCCTTGTTGCTATTCTGGAAGGC
MELGLSWVFLVAILEG
GTCCAGTGTGAAGTGCAGCTCGTGGAGTCTGGGGGAGGCCTCGTCCAGCCTGGGGGCTCC
VOCEVQLVESGGGLVQPGGS
CTGATCCTCTCCTGTGCAGCCTCTGGATTCACCTTTAGTGGCTTTGCCATGAGCTGGGTC
LILSCAASGFTFSGFAMSWYV
CGCCAGGCTCCAGGGAAGGGGCTCGAGTGGGTTGCCACCATTAGTAGTGGCGGAACTTAT
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RQAPGKGLEWVATISSGGTY
ACCTACTCTCCAGACTCTGTGATGGGCCGATTCACCATCTCCAGAGACAACGCCAAGAAC
TYSPDSVMGRFTISRDNAKN
TCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACAGCTGTGTATTACTGTGCC
SLYLQMNSLRAEDTAVYYCA
AGACGACTGCGTCGGAATTACTACTCTATGGACTACTGGGGCCAAGGGACAATGGTCACC
RRLRRNYYSMDYWGQGTMVT
GTCTCCTCAGGTAAGATGGGCTTTCCTAAGCIT

VSS

Trinh tu nucleotit (SEQ ID NO: 44) cia gen Vi Hu2G11 dugc bd sung céc vi tri
Nhel va EcoRI (gach dudi) duoc thé hién trong Bang 19 cung véi trinh tu axit amin
twrong tng (SEQ ID NO: 45). Trinh tu peptit tin hiéu duoc in nghiéng. Gdc axit amin
dau tan cung N (D) cia Vi trudng thanh dugc gach dudi 2 gach. Céc trinh tw CDR
theo Kabat va cac ddng tac gia (1991) duoc gach duéi. Trinh tu intron dugc in

nghiéng.

Bang 19. Cac trinh tu nucleotit (SEQ ID NO: 44) va axit amin (SEQ ID NO: 45) ctia gen VL 2G11
duoc lam giong nhu cia ngudi

GCTAGCACCACCATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTGATGCTCTGGGTCTCT
MRLPAQLLGLLMLWYVS
GGATCCAGTGGGGATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGA
GSSGDIVMTQSPLSLPVTPG
GAGCCTGCCTCCATCTCCTGCAAGTCTACTAAGAGCCTCCTGAATAGTGATGGATTCACT
EPASISCKSTKSLLNSDGEFET
TATTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTATTTGGTT
YLDWYLQKPGQSPQLLIYLYV
TCTAATCGGTTTTCCGGGGTCCCAGACAGATTCAGTGGCAGTGGATCAGGCACAGATTTT
SNRFSGVPDRFSGSGSGTDF
ACACTGAAAATCAGCAGAGTGGAGGCTGAGGATGTTGGCGTTTATTACTGCTTCCAAAGT
TLKISRVEAEDVGVYYCFQS
AACTATCTTCCTTTCACTTTCGGCGGCGGAACCAAAGTCGAGATCAAACGTAAGTGCACT
NYLPFTFGGGTKVEIK
TTCCTAGAATTC

Tao ra thé chuyén nhidm NSO san sinh cac khang thé 2G11 IgG1/0 0 0khim va

dugc lam giong nhu cua nguodi

Dé thu dugc cac dong té bao dn dinh san sinh cac khang thé Ch2G11, Hu2G11-1
va Hu2G11-2, cac vecto biéu hién pCh2G11, pHu2G11-1 va pHu2G11-2, lan lugt
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duge dua vao cac nhiém sic thé cia dong té bao u tiy NSO cua chudt (European
Collection of Animal Cell Cultures, Salisbury, Wiltshire, UK). Cac té bao NSO dugc
nudi cdy trong méi trudng DME chira 10% FBS ¢ nhiét d6 37°C trong thiét bi a 7,5%
CO,. Viée chuyén nhiém én dinh vao NSO dugc thuc hién bang k¥ thuat duc 16 dién
dugc mé ta trong tai lidu cua Bebbington va cac dong tac gia (Bio/Technology 10:
169-175, 1992). Trude khi chuyén nhiém, mdi vecto biéu hién duoc dudi thing bing
cach st dung Fspl. Khoang 107 té bao dugc chuyén nhiém véi 20ug plasmit d& dudi
thang. Sau 48 gid, méi trudng chon loc (moi truéng DME chira 10% PBS, moi trudng
HT bd sung (Sigma, St. Louis, MO), 0,25 mg/ml xanthin vd 1 pg/ml axit
mycophenolic dugc sir dung. Khoang 10 ngay sau khi bit ddu chon loc, dich néi nudi

cdy duoc thir nghiém vé kha ning san sinh khang thé.

Su biéu hién cia cac khang thé Ch2G11, Hu2G11-1 va Hu2G11-2 dugc do bang
k§ thuat ELISA. Trong mdt thir nghiém dién hinh, dia ELISA duoc phi qua dém &
nhiét d6 4°C véi 100 nl/giéng khang thé da dong ciia dé khang IgG cla ngudi dic
hiéu-chudi- Fey (Sigma) dugc pha lodng 1/2000 1an trong PBS, dugc rira bang dém
rira (PBS chira 0,05% Tween 20), va dugc ngung phan Ung trong 0,5 gi¢ ¢ nhiét 4o
phong véi 300 pl/giéng dém ngimg phan tng (PBS chita 2% Skim Milk va 0,05%
Tween 20) duoc st dung cho dia ELISA. Khang thé IgG1/k dugc 1am gidng nhu cia
ngudi twong Gmg duge sir dung 1am chuan. Sau khi u dia ELISA trong 1 gi& & nhiét do
phong va rira bing dém rira, cac khang thé di gin két dugc phat hién bang cach sir
dung 100 pl/giéng khang thé da dong ciia dé khang chudi kappa ctia nguoi lién hop-
RHP (SouthernBiotech, Birmingham, AL, USA). dugc pha lodng 1/2000 1an. Sau khi
u trong 0,5 gid & nhié¢t o phong va rira béng dém rira, sy hién mau duoc thé hién béng
cach bd sung 100 pl/giéng axit oxalic 2%. Su hép thu dugc do & budc séng 405nm.
Céac thé chuyén nhi®m NSO én dinh san sinh muc cao cac khang thé Ch2Gl1,
Hu2G11-1 va Hu2G11-2 (NS0-Ch2G11 1E7, NS0-Hu2G11-1 1ES, va NS0-Hu2G11-2
1A7, tuong Ung) dugce nudi cdy trong moi trudng khong chira huyét thanh bang cach

st dung khdi lai-SFM.

Tinh chuin x4c cua cac chudi nhe va chudi ning dugc sin sinh trong NSO-
Ch2G11 1E7, NSO-Hu2G11-1 1E5, va NS0-Hu2G11-2 1A7 dugc xac nhan béng viéc
giai trinh ty cADN. Trinh tu nucleotit thu dugc ciia ving ma hda mdi chudi nang

Ch2G11, chudi nhe Ch2G11, chudi ning Hu2G11-1, chudi nhe Hu2G11-1, chudi ning

-79-



31878

Hu2G11-2 va chudi nhe Hu2G11-2 duoc thé hién trong cac Bang 24-28. Cac trinh tu
ndy bit cip hoan toan véi trinh tu tuong Gmg trong vecto pCh2G11, pHu2G11-1 hoic
pHu2G11-2.

Bang 20. Trinh ty cia ving ma hoéa cac chudi ning va chudi nhe pCh2G11

Mo ta Trinh tu nucleotit | Trinh tu axit amin

Ving mi héa chudi ning gama-1 trong | SEQID NO: 46 | SEQ ID NO: 47
pCh2Gl11

Ving mi hoéa chudi nhe kappa trong | SEQ ID NO: 48 SEQ ID NO: 49
pCh2Gl11

Ving md héa chudi ning gama-1 trong | SEQID NO: 50 | SEQ ID NO: 51
pCh2Gl11-1

Ving md héa chudi ning gama-1 trong | SEQID NO:52 | SEQ ID NO: 53
pCh2G11-2

Ving m3 hoéa chudi nhe kappa trong | SEQID NO:54 | SEQ ID NO: 55
pCh2G11-1 va pCh2G11-2

Vi du 11: Tinh ché cac khang thé Ch2G11, Hu2G11-1 va Hu2G11-2

Cac t& bao NSO-Ch2G11 1E7, NS0-Hu2G11-1 1E5, va NS0-Hu2G11-2 1A7
dugce nudi cdy trong khéi lai SFM trong chai 1in dén mat d6 khoang 109/ml, duoc
nudi bang 1/10 14n thé tich cia 60 mg/ml Ultrafiltered Soy Hydrolysate (Irvine
Scientific, Santa Ana, CA) dugc hoa trong moi truong SFM4MAD (HyClone), va nudi
tiép cho dén khi kha ning sdng sét cia té bao dén dudi 50%. Sau khi ly tim va loc,
dich nudi cdy dugc tra vao cdt protein-A Sepharose (HiTrap MABSelect SuRe, GE
Healthcare, Piscataway, NJ). Cot duoc rira bang PBS trudc khi khang thé duoc giai
hép bang 0,1 M glyxin-HCI (pH 3,0). Sau khi trung hoa bang 1M Tris-HCI (pH 8),
dém chira khang thé duoc giai hip dugc thay dbi thanh PBS dé tham tach. Nong do
khang thé dugc x4c dinh bang cach do su hdp thu & budc séng 280nm (1 mg/ml = 1,4
OD). Ning suét 13 2,8 mg dbi voi Ch2G11 (tir 500 ml dich nuéi céy), 3,4 mg d6i véi
Hu2G11-1 (tir 500 ml) va 1,1 mg d6i véi Hu2G11-2 (tir 500 ml).

Céc khang thé Ch2G11, Hu2G11-1 va Hu2G11-2 d4 tinh ché duoc x4c dinh dic
tinh bang SDS-PAGE theo quy trinh chudn. Phéan tich du6i diéu kién khir thé hién rang
mdi trong sb 3 khang thé déu chira 1 chudi ning c6 trong lwong phan tir khoang 50kDa
va mot chudi nhe co trong luong phan tir khoang 25kDA (Fig.12). Do tinh sach cua
mdi khang thé 13 trén 90%.

Vi du 12: Pic tinh ctia cac khang thé Ch2G11, Hu2G11-1 va Hu2G11-2
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Su gin két khang nguyén ciia cac khang thé Ch2G11, Hu2G11-1 va Hu2G11-2
duoc kiém tra béng k¥ thuat ELISA gén két canh tranh. Dia ELISA duoc phu 100
ul/giéng vacxin virut dai bit hoat (Rabipur®, Chiron Behring GmbH & Co.,
Liederbach, Germany) dugc pha lodng 1-200 14n trong 0,2 M dém natri bicarbonat (pH
9,4) qua dém & nhiét 46 4°C, duoc rira bang dém rira (PBS), va dugc ngimg phan tng
bang 300 pl/giéng dém ngimg phan ung (3% BSA PBS) trong 0,5 gid & nhiét do
phong. Sau khi rira bang dém rira, hdn hop khang thé 7G11A3 1HS5 ctia chudt (0,2
ng/ml; cung cip béi Asia Vision) va khang thé canh tranh (Ch2G11, Hu2G11-1 hoic
Hu2G11-2; bt ddu ¢ ndng d6 100 pg/ml va diy cac ndng dd duoc pha lodng 3 14n)
trong dém ELISA duogc sit dung & ndng d6 100 pl/giéng l3p lai 2 1an. Sau khi 0 dia
ELISA trong 1 git & nhiét d6 phong va rira bang dém rira, cac khang thé 7G11A3 1H5
d3 gin két duoc phat hién bang cach sir dung 100 ul/giéng khang thé da dong ctia dé
khang IgG cua chudt, hép thu IgG cta nguoi, dic hiéu — chudi Fey, lién hop —RHP
(Jackson ImmunoResearch, West Grove, PA) duoc pha lodng 1/2000 1dn. Sau khi 0
0,5 gio & nhiét dd phong va rira bing dém rira, su hién mau dugc thé hién bang cach
bd sung 100 pl/giéng co chat ABTS va ngimg phan ung bang 100 pl/giéng axit oxalic
2%. Su hép thu dugc doc & bude séng 405nm. Gia tri ICso dugce tinh toan béng cach st
dung GraphPad Prism (GraphPad Software, San Diego, CA) 1a 0,11 pg/ml d6i véi
Ch2G11, 0,20 pg/ml dbi voi Hu2G11-1, va 0,23 pg/ml ddi véi Hu2G11-2 (Fig.13).
Két qua nay thé hién ring ca Hu2G11-1 va Hu2G11-2 déu giit lai 4i luc gan két khang
nguyén ctia khang thé 2G11 cuaa chudt.

Sur gén két khang nguyén cia Ch2G11, Hu2G11-1 va Hu2G11-2 ciing duoc kiém
tra bang ELISA nhu néu trén. Pia ELISA dugc phu bing 2,5 pg/ml Ch2Gll,
Hu2G11-1 hoac Hu2G11-2 trong PBS qua dém & nhiét do 4°C va dugc ngung phan
ng nhu néu trén. Sau khi rira bing dém rira, 100 pl/giéng Rabipur® da dwoc pha loang
1/50, 1/100 hodc 1/200 1an trong dém ELISA dugc bd sung va u trong 1 gi¢ & nhiét 4o
phong. Sau khi rira bing dém rira, Rabipur® duoc bét giit bing khang thé trong mbi thi
nghiém duoc phat hién bang cach st dung 100 pl/giéng khang thé don dong 3D10 cua
chu6t lién hop — HRP d3 pha loang 1/1000 1an duoc cung cap boi Asia Vision. Sau khi
u trong 0,5 gio ¢ nhiét d§ phong va ria trong dém rua, sy hién mau dugce thuc hién

nhu néu trén. Su hép thu dugc doc ¢ bude séng 405nm. Thir tu cia tin hiéu tir cao dén
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thép 13 Hu2G11-2, Ch2G11 va Hu2G11-1 (Fig.14), thé hién rang Hu2G11-2 c6 thé
gén két voi khang nguyén tét hon 13 Hu2G11-1.

Céc két qua nay cho thy ring cac khang thé khang dai theo sang ché gin két dic
hiéu véi glycoprotein virut, va ring chiing hitu dung trong cac phuong phép lién quan
dén sy gin két ddc hidu nay, bao gdbm cac phuong phép phét hién glycoprotein virut
dai trong mau, hodc diéu tri hodc phong nglra su nhiém virut dai & d6i tuong can diéu

tri va phuong phép bao vé¢ sau phoi nhiém chéng lai su nhiém dai & ddi tuong can no.
Vi du 13: Hoat tinh gén két ciia cac RVNA dugc 1am giéng nhu ciia ngudi

Hoat tinh gén két ciia cac RVNA dugc 1am giéng nhur ctia ngudi véi glycoprotein
RV dugc nghién ctru trong vi du nay. RVNA dugce lam gidng nhu clia ngudi va cac
chét sinh hoc khac duogc st dung trong céac vi du duogc thé hién trong Bang 21. Cac
doéng vat dugc st dung trong céc nghién ctru nay bao gbm chudt BALB/c, 6-8 tuan
tudi, trong luong tir 20 dén 3g, mirc SPF va chudt ddng Syrian, 2-3 thang tudi, trong
lugng 100g, muc SPF.

Bang 21. C4c chét phan mg sinh hoc

Loai Tén goi Nbng d6 (mg/ml)

Khéng thé khang dai cla chudt m-G11 2.3

Khéng thé khang dai kham Ch2G11 0,5

Khang thé khang dai dugc lam | Hu2G11 1,0

gidng nhu clia ngudi

Khéng thé khang dai ctia chudt m-1A9 1,9

Khang thé khang dai kham Ch1A9 1,0

Khang thé khang dai duoc lam | HulA9-1 1,4

giéng nhu cua ngudi

Khang thé khang dai dwoc lam | HulA9-2 1,8

gidng nhu clia ngudi

Khang thé khang dai cia chudt RV-3D10A6 12

Lién hop enzym 3D10A6-HRP -

Khang thé th hai IgG 3G2 cua chudt khang | 1,35
nguoi

Khang thé thtr cip IgG 3G2-HRP ctia chuot | -
khang ngudi

Globulin dai Globulin mién dich dai | 100 IU/ml
cua nguoi

Vacxin dai Vacxin dai -

Su gin két ciia cac RVNA 2G11 kham va duoc lam gidng nhu ciia ngudi véi
glycoprotein RV duogc xac dinh biang CLEIA (Fig.15). Cac phién ban khdm va dugc

1am giéng nhu cua nguoi cia 2G11 duge sir dung 1am khang thé bt giit (cac hinh v&
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tir Fig.15A dén Fig.15C) va khang thé phat hién (cac hinh v& tir Fig.15D dén Fig.15F)
va sau d6 duoc bd sung vao vi dia. RV 3D10-HRP cua chudt va IgG-HRP cua chudt
khang nguoi duoc st dung lam lién hop enzym. RLU (related luminescence unit: don
vi phat quang lién quan) thé hién tin hiéu quang héa. Két qua nay thé hién rang hoat

tinh gin két cia Ch2G11 kham véi RVGP t6t hon so véi dang kham.

Su gin két cia cac RVNA 1A9 dugc lam giéng nhu clia ngudi, kham va cia
chudt véi RVGP duoc x4c dinh bang CLEIA (Fig.16). 1A9 kham va dugc lam gidng
nhu ciia ngudi duge st dung 1am khang thé khang thé bt gitt (cac hinh vé tir Fig.16A
dén Fig.16E) va khang thé phat hién (Fig.16F-J). RVGP duoc pha loing dén ty 1¢ 1:50,
1:100, 1:200, 1:400, 1:800 va 1:1600 va sau dé duoc bd sung vao vi dia. RV 3D10-
HRP cuta chudt va IgG-HRP cua chudt khang ngudi duge st dung lam lién hop enzym.
RLU (related luminescence unit: don vi phat quang lién quan) thé hién tin hiéu quang
héa. K&t qua nay thé hién ring hoat tinh gin két cia Ch1A9 kham t6t hon so véi dang

duoc lam gidong nhu clia nguoi.

Céc két qua nay cho thiy cac khang thé khang dai theo sang ché gin két dac hiéu
v6i glycoprotein virut dai, va rang ching hiru dung cho cac phuong phap lién quan dén
gin két dac hiu ndy, bao gdm cac phuong phap phat hién glycoprotein virut dai trong
mAu, hodc diéu tri hodc phong ngira nhiém dai & d6i twong va cac phuong phap bao vé

sau phoi nhiém chéng lai nhiém dai & ddi twong can né.

Vi du 14: Hi€u lyc trung hoa in vitro cia cac RVNA dugc lam giéng nhu cua
nguoi

Kha ning trung hoa in vitro ciia cic RVNA dugc do bang k¥ thuat tc ché huynh
quang nhanh (RFFIT) va k¥ thuat trung hoa virut khang thé huynh quang (FAVN) sit
dung virut dai CVS-11. Két qua dugc thé hién trong Bang 22. Cac két qua cta 2 k¥
thudt cho thy murc hiéu luc trung hoa in vitro ciia 2G11 duogc lam giéng nhu cia
ngudi thdp hon so v6i 2G11 kham, HulA9-1 dugc 1am giéng nhu clia ngudi c6 hoat

tinh trung hoa tt nhat trong s6 bon khang thé 1A9.

Bang 22. Hi€u lyc trung hoa in vitro cua cac RVNA duoc lam gidng nhu ctia ngudi
duoc do bang RFFIT va FAVN

. Hiéu luc trung hoa IU/mg)
STT  Ten gol RFFIT FAVN
1 m-G11 1667 8309
Ch2G11 1261 8309
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3 Hu2G11 1261 2631
4 m-1A9 1261 308
5 Ch1A9 1261 533
6 HulA9-1 2289 2104
7 HulA9-2 1306 405

Pé so sanh hoat tinh trung hoa cua 7G11A32G11 hodc 3D11E31A9 dugc lam
gidng nhu ctia ngudi véi RVNA cia chudt va dang kham, thir nghiém trung hoa chudt
(MNT- mouse neutralization test) dugc thuc hién. 100LDs0/0,03ml virut dai CVS-11
dugc trung hoa bang thé tich twong tng cuia cac RVNA ¢ nhiét @6 37°C trong 1 gio va
sau d6 duogc tiém vao ndo chuét BALB/C (n=8/nhém). Nhém d6i ching dugc tiém
virut khong-trung hoa. Chudt duge kiém tra hang ngay, va néu chung biéu hién cac
déu hiéu 14m sang ctia nhiém dai ching s& dugc 1am chét. Cac chudt BALB/C sbng sét
dugc quan sat (Fig.17). T4t ca cac dong vat d6i chimg déu chét trong vong 9 ngay, cho
thdy rang thi nghiém c6 hiéu qua. Khong c6 su khac nhau vé phan trim sbng sot gitra
nhém cta chudt va nhém dugc 1am giéng nhu cta ngudi khi ndng dd cia RVNA cao
hon 0,02 mg/mL. Tuy nhién, biéu hién trung hoa ciia 2G11 ciia chudt tét hon so véi
dang kham va dugc 1am giéng nhu ctia nguoi khi ndng d6 giam xudng 0,004 mg/mL.
Su gia tang lwong diéu tri cia 7G11A32G11 duoc lam gibng nhu cua ngudi c6 thé
gitip cai thién biéu hién trung hoa. Bén canh d6, ty 1¢ sdng sét cua chudt duoc diéu tri
bang 0,004 mg/mL HulA9-1 duoc lam gidng nhu cia ngudi hoic m-A19 cia chudt
dat 100% (8/8) va 50% (4/8), mot cach tuwong Gng.

Céc két qua nay cho thay cac khang thé khang dai theo sang ché gén két dic hidu
v6i glycoprotein virut dai, va rang chung hitu dung d6i v6i cac phuong phap lién quan
dén gan két dic hiéu ndy, bao gdm cac phuong phap phét hién glycoprotein virut dai
trong mau, hoic diéu tri hoac phong ngira nhiém dai & ddi twong va cac phuwong phap

bao vé sau phoi nhiém chong lai nhiém dai & doi twgng can no.

Vi du 15: Kha ning bao vé sau phoi nhiém ctia hai RVNA dugc lam gidng nhu
clia nguoi

Pé danh gia kha ning bao vé sau phoi nhiém cta 2G11 va 1A9 dugc 1am gidng
nhu cta ngudi, nghién ctru chudt déng Syrian dugc thuc hién dé RVNA duoc lam
gidng nhu ciia ngudi duge so sanh véi RVNA cia chudt va kham. Chudt (n=5/nhém)
dugc cho nhiém RV dang dai (BD06) vao ngay 1. Pong vat dugc diéu tri bang luong

tuong duong cua 2G11 hodc 1A9 cda chudt, kham hodc dugc lam giéng nhu cua
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nguodi (1 mg/kg) vai 16 gio suy giam, duge st dung & vi tri tiém virut (vi du, co sinh
d6i cang chan phai). Nhém dbi chimg khong dugc diéu tri. Chudt duoc kiém tra hang
ngay, va néu ching biéu hién céc diu hiéu 1am sang ctia nhiém dai, ching s& duoc 1am
chét. Cac chudt BALB/C sdng sét dugc quan sat (Fig.18). Tt ca cac dong vat dbi
chimg déu chét trong vong 9 ngay, cho thiy rang thi nghiém c6 hiéu qua. Péi véi
2G11, khéng c6 su khac nhau vé& phan trim sdng sét gitta nhém cia chudt va nhém
duoc 1am gibng nhu cta ngudi. Tuy nhién, ty 18 séng sot cua chudt dugc diéu tri véi
1A9 duoc 1am gidng nhu ctia ngudi hoic 1A9 cia chudt dat 100% (5/5) va 60% (3/5),

mot cach tuong Ung.

Céc két qua nay cho thiy cac khang thé khang dai theo sang ché gin két dic hidu
v6i glycoprotein virut dai, va ring ching hiru dung cho cac phuong phéap lién quan dén
gin két dac hiéu ndy, bao gdm cac phuong phap phat hién glycoprotein virut dai trong
mau, hoic diéu tri hodc phong ngira nhiém dai & d6i twong va cac phuong phap bao vé
sau phoi nhiém chéng lai nhiém dai ¢ d6i twong cin né.

Vi du 16: Tinh sinh mién dich vacxin trong dong vét dugc diéu tri bing hdn hop
Hu2G11-1/HulA9-2 hoic HRIG

Pé danh gia kha ning bao vé sau phoi nhiém cta hén hop Hu2G11-1/Hul A9-2
duoc 1am gidng nhu cia ngudi, nghién ciru dong vét duoc thuc hién. Cac 16p don cia
té bao u nguyén bao thin kinh dugc nhidm véi thir thach virut chuan -11 (CVS-11)
hodc céc virut khac & boi sd gay nhiém (MOI) 0,3 trong 15 phut & nhiét do 37°C/0,5%
CO2. Chét tiém ching virut sau d6 duoc loai bo, moi trudng sach duge bd sung vao té
bao, va tiép tuc i trong 40 giv & 37°C/0,5% CO2. Dich ndi nudi cdy duge thu thap va
bao quan & nhiét 6 -80°C cho dén khi sir dung. Cac RFFIT chudn dé trung hoa duoc
thuc hién nhu néu trén. Dé xac dinh kha ning trung hoa cia mdi khang thé trung hoa
virut dai (RVNA). Céc chuin do trung hoa 50% cda ching dugc so sanh v6i chuan d6
trung hoa 50% cta chudn (GB chuan) duogc xac dinh 14 21,4 TU/mL.

Trong phong bénh sau phoi nhiém (PEP), c¢6 thé 1a st dung dong thoi cac
RVNA va vacxin 1am giam kha ning ciia vacxin ddn dén lam giam muc ngudng cla
khang thé trung hoa can dé bao vé. Vi vdy, quan trong 13 ddnh gid mic d6 anh hudng
ctia diéu tri bang hén hop Hu2G11-1/HulA9-2 dén sy tiém ching. Dé xac dinh anh
huéng ctia hén hop Hu2G11-1/HulA9-2 dén kha ning cta vacxin, thi nghiém dong
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vat in vivo dugc thuc hién khi khong c6 RV (Fig.19). Pdi v6i PEP, chuot BALB/c
duogc sir dung 3 lidu hdn hop Hu2G11-1/HulA9-2 cing vacxin hodc 20 IU/kg HRIG
cing vacxin. Ba liéu hdn hop Hu2G11-1/HulA9-2 twong ung 1a 5000 IU/kg, 1000
IU/kg hodc 200 IU/kg. Chudt chi dugc sir dung vacxin duge 1am di chimg. C6 8 con
chudt trong mdi nhém thi nghiém. Twong tw, 6 con chudt chi duge sit dung PBS lam
dbi chimg am. Vao cac ngay 1, 2, 4, 8, 16 va 32, ldy mau tir 6 mét chudt. Huyét thanh
cua 8 con chudt dugc tron thanh 4 huyét thanh trong mdi nhém thi nghiém va sau do6
duoc xac dinh chuin d6 RVNA huyét thanh. Vao cac ngay 1, 2 va 4, cac chuan do
RVNA huyét thanh 13 cao ¢ chudt dugc dung hdn hgp Hu2G11-1/HulA9-2, thip &
chudt ding 20 IU/kg HRIG (chi 2 huyét thanh dap Gmg diéu kién cia WHO, 0,5
IU/mL) va khong thé phat hién duoc & chudt chi dugc dung vacxin. Chudn d6 RVNA
& chudt duge ding hdn hop Hu2G11-1/HulA9-2 duy tri & mirc cao trong tir 8 dén 32
ngly, cao hon hodc twong dwong véi chuan 46 RVNA & chudt dung HRIG. Két qua
nay cho thiy ring hdn hop Hu2G11-1/HulA9-2 khéng anh huéng dén vacxin tao ra
khang thé trung hoa. Ngoai ra, chudn d6 RVNA & chudt dung hén hop Hu2Gl11-
1/HulA9-2 thé hién anh hudng phu thudc vao lidu quan sat trong 8-32 ngay: liéu hdn
hop Hu2G11-1/Hul A9-2 cang cao thi chudn do RVNA gay ra & chudt cang cao.

Céc két qua nay cho thiy cac khang thé khang dai theo sang ché gin két dic hiéu
v6i glycoprotein virut dai, va rang ching hiru dung cho cac phuong phap lién quan dén
gin két dac hiéu nay, bao gdm cic phuong phap phat hién glycoprotein virut dai trong
mAu, hoic diéu tri hodc phong ngira nhiém dai & d6i twong va cac phuong phap bao vé

sau phoi nhiém chong lai nhiém dai & ddi twong can né.

Vi du 17: Kha ning trung hoa in vivo cia hdn hgp Hu2G11-1/HulA9-2 so véi
HRIG da dong

Dé danh gia kha ning trung hoa in vivo cia hdn hgp Hu2G11-1/Hul A9-2, nghién
ctru chudt Syrian duoc thuc hién. Chudt (n=10/nhém) dugce cho nhiém RV dang dai
cia ché (BD06). Pong vat dugc tiém chung biang vacxin dai (Rabipur, Chiron
Behring) vao ngay 0 va sau d6 dugc xir Iy bang 1000, 500, 200 IU/kg hdn hop hodc
Hu2G11-1/HulA9-2 hoic 20 IU/kg globulin mién dich dai cta ngudi (Shuanglin
Pharmaceutical) v&i 24 gid suy gidm, dugc sit dung ¢ vi tri tiém chung virut (vi du, co
sinh d6i cing chan phai). Liéu bd sung ciia vacxin dugc sir dung & co sinh d6i cing

chan trai vao cac ngay 3, 7, 14 va 28. Cac nhom ddi ching chi dugc dung vacxin hodc
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khéng dugc didu tri. Chudt duoc kiém tra hang ngay, va néu chung biéu hién cac du
hiéu 14m sang ctia nhidm dai, ching s& duoc gy chét. Su séng sét ctia chudt Syrian
duoc quan sat (Fig.20). Nhém ddi ching am c6 ty 1& sdng s6t 20% thé hién ring thi
nghiém c6 hiéu qua. V6i 24 gio suy giam, ty 18 séng sét ¢ thé duge quan sat bang
viéc didu tri bang vacxin va hén hop Hu2G11-1/Hul A9-2 dem lai ty 18 séng s6t 100%
(10/10) va ty 1& séng st ciia chudt duoc didu tri bang vacxin va HRIG 1a 90% (9/10).
Két qua nay cho thdy ring kha ning trung hoa in vivo ctia hdn hop Hu2G11-1/HulA9-
2 1a rét manh.

Céc két qua nay cho thiy cac khang thé khang dai theo sang ché gin két dic hiéu
v6i glycoprotein virut dai, va rang chung hitu dung ddi vé6i cac phuong phap lién quan
dén gin két dac hiéu nay, bao gdbm cac phuong phap phat hién glycoprotein virut dai
trong mau, hodc diéu tri hoic phong ngira nhiém dai & ddi tuong va cac phwong phap

bao vé sau phoi nhiém chong lai nhiém dai & d6i twong can nd.

Vi du 18: Kha ning bao vé sau phoi nhiém & ngudi cia hai RVNA duoc 1am

giong nhu cua nguoi

Vi du nay minh hoa kha ning bao vé sau phoi nhiém ciia 2G11 va 1A9 dugc 1am
gidng nhu ctia ngudi & ngudi ddi véi virut dai. Ngudi bi phoi nhiém hozic nghi ngd
phoi nhiém virut dai dugc st dung 2G11 hoic 1A9 kham hodc dugc 1am giéng nhu
ctua nguoi (1 mg/kg) trong 16 giod suy gidm, dugc sit dung & vi tri tiém chung virut (vi
du, vi trf bi dong vat cn). Nguoi ta mong doi rang ddi twong duge diéu tri ¢ ty 18
séng s6t 100%, s& thé hién it hon hoic khong ¢6 tricu ching 1am sang cta bénh dai so
véi ddi tuong khong dugce diéu tri, va s& thé hién nhanh hon hodc hoan toan khéi su

phoi nhiém dai so véi dbi twong khong duoc diéu tri.

Céc két qua nay cho thiy cac khang thé khang dai theo sang ché gin két dic hidu
v6i glycoprotein virut dai, va rdng chung hitu dung cho cac phuong phap lién quan dén
gén két dic hiéu ndy, bao gdbm cac phuong phéap phat hién glycoprotein virut dai trong
mAu, hodc diéu tri hodc phong ngira nhiém dai & d6i twong va cac phuong phéap bao vé

sau phoi nhiém choéng lai nhiém dai & d6i tugng can no.

Vi du 19: Kha ning trung hoa in vivo ctia hdn hop Hu2G11-1/HulA9-2 so véi
HRIG da dong
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Vi du nay minh hoa kha ning trung hoa in vivo ctia hén hgp Hu2G11-1/HulA9-2
& nguoi bi phoi nhiém virut dai. Ngudi bi phoi nhiém hozc nghi ngé phoi nhiém virut
dai duoc st dung 1000, 500, 200 IU/kg hoén hop Hu2G11-1/HulA9-2 véi 24 gid suy
giam, dugc st dung & vi tri tiém chung virut (vi du, vi tri bi dong vat cén). Nguoi ta
mong doi réng dbi tuong dugc diéu tri c6 ty 1€ séng s6t 100%, s& thé hién it hon hodc
khong c6 triéu chimg 1am sang ciia bénh dai so v6i d6i tuong khong duoc didu tri, va
s& thé hién nhanh hon hodc hoan toan khoi su photi nhiém dai so véi dbi tugng khong

duoc dicu tri.

Céc két qua nay cho thdy cac khang thé khang dai theo sang ché gin két dic hiéu
v6i glycoprotein virut dai, va ring ching hiru dung ddi véi cac phuong phap lién quan
dén gin két dic hiéu nay, bao gdm cac phuong phap phat hién glycoprotein virut dai
trong mau, hoic diéu tri hodc phong ngira nhiém dai ¢ ddi twong va cac phuong phap

bao v¢ sau phoi nhiém chong lai nhiém dai & d6i tuong can né.
Bién thé tuong dwong

Sang ché khong giéi han & cc thudt ngir trong cac phuong an cu thé duoc sir
dung trong ban mb ta nay, ma chi nham muyc dich minh hoa cac khia canh riéng 1é ctia
sang ché. Nhidu cai bién va bién thé cua cong nghé c6 thé dugc tao ra ma khéng nim
ngoai tinh thin va pham vi cta sang ché, ciing nhu 13 hién nhién d6i v6i chuyén gia
trong linh vuc k¥ thuét ndy. Cac phuong phap va thiét bi twong duong vé chirc ning
trong pham vi ciia sang ché, ngoai sy liét ké ¢ ddy, 13 hién nhién di v6i ngudi c6 trinh
d6 trung binh trong linh vuc k¥ thut nay xuAt phat tir ban mé ta nay. Cac cai bién va
cac bién thé nhu véy ciing duoc du tinh trong pham vi cia cac diém yéu ciu bao hd.
Sang ché khéng chi giéi han bdi cac thuit ngit trong yéu cau bao hd, ciing v6i pham vi
day du cta cac bién thé twong dwong véi yéu cau bao hd 14 duge cho phép. Ciing can
hiéu ring sang ché khong chi gi6i han & cac phuong phap, chat phan tng, hop chat,
ché phim hodc hé théng sinh hoc riéng 1é, ma né con c6 thé bién d6i. Ciing nén hiéu
rang hé théng thuat ngir dugc sir dung ¢ dy chi nham muc dich mé ta cac phuong an
cu thé, ma khong nhim gidi han chung. Cac phuong an khac duoc thé hién trong cac
diém yéu cau bao ho dudi day.

Céc tai liéu tham khéo duoc trich din duoc két hop vao day bang cach tham khao

nguyén van cua ching va vi tat cd cac muc dich do6i véi cung mot pham vi nhu cong
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b riéng 1, bang ddc quyén sang ché hodc don dang ky sang ché dugc két hop dic biét

hodc riéng 1¢é bang cach tham khdo toan van cua chiing cho moi muc dich.
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YEU CAU BAO HO
1. Khang thé duoc phan 1ap ma gin két véi glycoprotein virut dai, trong do:

a. khang thé nay chita cac trinh tw CDR chudi ning: DYIML (SEQ ID NO:56),
DIYPYYGSTSYNLKFKG (SEQ ID NO:57), va QGGDGNYVLFDY (SEQ ID
NO:58), 1an luot twong tmg véi CDR1, CDR2 va CDR3, va chira cac trinh tw CDR
chudi nhe: KASQNVGTTVA (SEQ ID NO:62), SASYRYS (SEQ ID NO:63), va
QQYNSYPFT (SEQ ID NO:64), lan lugt twong Gmg véi CDR1, CDR2, va CDR3;

hoac

b. khang thé nay chira c4c trinh tw CDR chudi ning: GFAMS (SEQ ID NO:59),
TISSGGTYTYSPDSVMG (SEQ ID NO:60), va RLRRNYYSMDY (SEQ ID NO:61)
lan lugt twong tng véi CDR1, CDR2 va CDR3 va chira trinh ty CDR chudi nhe:
KSTKSLLNSDGFTYLD (SEQ ID NO:65), LVSNRFS (SEQ ID NO:66), va
FQSNYLPFT (SEQ ID NO:67) 14n luot trong Gmg véi CDR1, CDR2, va CDR3.

2. Khang thé duoc phén lap theo diém 1, trong d6 khang thé nay c6 kha ning lam giam
tinh 1ay nhiém cta virut dai va khéng anh hudng t6i tinh sinh mién dich ctia vacxin dai.
3. Khang thé duoc phan lap theo diém 1, trong d6 khang thé nay duoc lua chon tir
nhém gdm khang thé don dong, khang thé ciia chudt, khang thé kham va khang thé

duogc 1am gidng nhu cia ngudi.
4. Duge phim chira khang thé theo diém 1 va chat mang duoc dung.

5. Duoc pham theo diém 4, trong d6 dugc pham nay chira hdn hop ciia cac khang thé
trong d6 khang thé thi nhit chira cac trinh ty CDR chudi nang: DYIML (SEQ ID
NO:56), DIYPYYGSTSYNLKFKG (SEQ ID NO:57), va QGGDGNYVLFDY (SEQ
ID NO:58), 1an luot twong tmg véi CDR1, CDR2, va CDR3, va chura c4c trinh tw CDR
chudi nhe: KASQNVGTTVA (SEQ ID NO:62), SASYRYS (SEQ ID NO:63), va
QQYNSYPFT (SEQ ID NO:64), 1an lugt twong Gmg v6i CDR1, CDR2, va CDR3; va
trong d6 khang thé thir hai chtra cac trinh tw CDR chudi ning: GFAMS (SEQ ID
NO:59), TISSGGTYTYSPDSVMG (SEQ ID NO:60), va RLRRNYYSMDY (SEQ ID
NO:61), lan luot tuong Gmg v6i CDR1, CDR2, va CDR3, va chua céc trinh tw CDR
chudi nhe: KSTKSLLNSDGFTYLD (SEQ ID NO:65), LVSNRFS (SEQ ID NO:66),
va FQSNYLPFT (SEQ ID NO:67), 1an lugt twong tng v6i CDR1, CDR2 va CDR3.
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6. Kit dung dé diéu tri hodc phat hién virut dai trong mau chira khang thé theo diém 1

va huéng dan sir dung.

7. Kit theo diém 6, trong d6 khang thé duoc lién két véi mot hodc nhidu chit danh ddu

c6 thé phat hién duoc.

8. Kit theo diém 6, trong d6 b kit con bao gdm khang thé thi cip ma gin két dic hiéu

v6i khang thé glycoprotein virut dai.
9. Axit nucleic phan 14p dugc méi hoa khang thé theo diém 1.

10. Té bao chu chira axit nucleic phan lap dugc theo diém 9.
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FIG.1
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FIG.3A

Pwéng cong gan két cia 3D11E3 v&i glycoprotein RV
dwec xt ly bang cac phwong phap khac nhau
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FIG.3B

Pwdng cong gan két ciia 3H10D3 véi glycoprotein RV
dwoc xtr ly bang cac phwong phap khac nhau
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FIG.3C

Pwong cong gan két ciia 5A1C10 véi glycoprotein RV
dwoc xtr ly bang cac phwong phép khac nhau
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FIG.3D

Pwong cong gan két ctia 6F11C1 véi glycoprotein RV
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FIG.3E

Pwong cong gan két cia 7G11A3 véi glycoprotein RV
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FIG.4A
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FIG.4E
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FIG.4G
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FIG.41
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FIG.5A

Gan két canh tranh ciia 3D11E3-HRP véi glycoprotein RV
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FIG.5B

Gan két canh tranh cia 3D11E3-HRP véi glycoprotein RV
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FIG.5C

Gan két canh tranh ctia 3D11E3-HRP v&i glycoprotein RV
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FIG.5D

Gan két canh tranh ctia 3H10D3-HRP v&i glycoprotein RV
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FIG.5E

Gan két canh tranh ctia 3H10D3-HRP vé&i glycoprotein RV
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FIG.5F

Gan két canh tranh ctia 3H10D3-HRP véi glycoprotein RV
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FIG.5G

Gan két canh tranh ctia 5A1C10-HRP v&i glycoprotein RV
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FIG.SH

Gin két canh tranh ctia 5A1C10-HRP véi glycoprotein RV
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FIG.51

Gin két canh tranh ctia 5A1C10-HRP v&i glycoprotein RV
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FIG.5J

Gan két canh tranh ctia 6F11C1-HRP v&i glycoprotein RV
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FIG.5K

Gan két canh tranh ctia 6F11C1-HRP véi glycoprotein RV
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FIG.5L

Gan két canh tranh cia 6F11C1-HRP v&i glycoprotein RV
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FIG.5SM

Gan két canh tranh ctia 7G11A3-HRP véi glycoprotein RV
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FIG.5N

Gan két canh tranh ciia 7G11A3-HRP véi glycoprotein RV
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FIG.50

Gan két canh tranh ctia 7G11A3-HRP v&i glycoprotein RV
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FIG.6A

50 pg/lieu 7G11A3 va vacxin

100+
—_ = = -

- L =

104

1-

01-

0,01
1 3 7 14 28

S4 ngay sau diéu tri

FIG.6B

50 ug/liéu 3D11E3 va vacxin

00 L ==
e g
104
1.
0}1'
0.01
/ 1 3 7 14 28

S6 ngay sau diéu tri

-110-



Chuan dé RVNA (IU/ml)

Chuén dé RVNA (IU/ml)

31878

FIG.6C

50 ug/liéu 3H10D3 va vacxin
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FIG.7
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FIG.10

Gén két Rapibur® ELISA
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FIG.11
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FIG.13

Gan két cua 7G11A3 1H5 v&i Rapibur®
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FIG.14A

Phi bing 2,5 pg/ml khang thé
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FIG.15A

Hoat tinh bat giv cia 7G11A32G11
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FIG.15B
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FIG.15C

Hoat tinh bat giir cia 7G11A32G11
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FIG.15D

Hoat tinh phat hién cuia 7G11A32G11
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FIG.15E

Hoat tinh phat hién cia 7G11A32G11
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FIG.15F

Hoat tinh phat hién caa 7G11A32G11

-e- dwoc lam giéng nhw cua ngwdi, 8ng/mi
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FIG.16A

Hoat tinh bat gi¥ cia 3D11E31A9, 2000ng/ml
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FIG.16B

Hoat tinh bat giv cia 3D11E31A9, 1000ng/ml
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FIG.16C

Hoat tinh bat git cia 3D11E31A9, 500ng/ml
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FIG.16D

Hoat tinh bat gitv cia 3D11E31A9, 250ng/ml
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FIG.16E

Hoat tinh bat gitr caia 3D11E31A9, 125ng/ml
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FIG.16F
Hoat tinh phat hién cua 3D11E31A9, 2000ng/ml
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FIG.16G

Hoat tinh phat hién cua 3D11E31A9, 400ng/ml
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FIG.16H
Hoat tinh phat hién cia 3D11E31A9, 80ng/ml
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FIG.161

Hoat tinh phat hién cua 3D11E31A9, 16ng/ml
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FIG.17C

7G11A32G11-0,10 mg/m|
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FIG.17E

SD11E31£\9-0 02 mgIml

FIG.17F

3011E31A9-0 10 mg.l'ml
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FIG.18A

Bao vé sau phoi nhiém cta 7G11A32G11 cta chuét, thé kham
va dwoc lam gidng nhw cia ngwoi trong chubt déng Syria

100

i —@— Cia chudt 7G11A32G11
ud
b 804 -@— Thé kham 7G11A32G11
g’ e Duroc 1am gibng nhu clia ngudi 7G11A32G1
\‘8 60- =i Khong dugc didu tri
5
s 40+
c
«(Q
£
T 20~

0 4 8 12 16 20 24 28

S6 ngay

Bao vé sau phoi nhiém cia 3D11E31A9 cua chuét, thé kham va
dwoc lam gidng nhw ctia ngwoi trong chudt déng Syria

100.. S N Yiikiol W NiaW

,.5 -@- Cuachudt3D11E31A9

(7] o X

o 804 ~g- Thé kham 3D11E31A9

g —= Dwoc lam gidng nhw ciia ngwdi 3D11E31A9-1
\¢

n 60+ = Dwoc lam giéng nhw ciia ngwdi 3D11E31A9-2
)g =¢= Khodng duwgec dieu tr

5 40

=
4

£ 204

o

0-
0

S6 ngay

-129-



31878

FIG.19
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FI1G.20

So sanh sau phoi nhiém ctia hon hgp RVNA va HRIG, véi Vacxin
trong chudt dong Syria
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DANH MUC TRINH TU
<110> Mountgate innoTech (HK) Limited

<120> KHANG THE BUGC PHAN LAP, DUGC PHAM VA KIT BE PHONG NGUA VA
PIEU TRI BENH DAI CHUA KHANG THE NAY
<130> 090871-0113

<160> 67
<170> PatentIn version 3.5

<210> 1
<211> 20
<212> ADN
<213> Nhan tao

<220>

<223> Mbi tong hop

<400> 1

gccagtggat agaccgatgg 20

<210> 2
<211> 16
<212> ADN
<213> Nhan tao

<220>
<223> MBbi tdng hop

<400> 2
acagtcactg agctgc 16

<210> 3

<211> 21
<212> ADN
<213> Nhan tao

<220>
<223> Mbdi tong hop

<400> 3
gatggataca gttggtgecag ¢ 21
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<210> 4
<211> 420

<212> ADN

<213> Chu6t nhit nha

<400> 4
atgggaggga tetggatctt tetettecte ctgtcaggaa ctgeaggtge ccactctgag 60

atccagctge ageagactgg acctgagetg gtgaagectg gggetteagt gaagatatecc 120
tgcaaggctt ctggttattc attcactgac tacatcatge tctgggtgaa geagagecat 180
ggaaagagcc ttgagtggat tggagatatt tatccttact atggtagtac tagctacaat 240
ctgaagttca agggcaaggc cacattgact gtagacaaat cttccagcac agectacatg 300
cagctcaaca gtctgacate tgaggactct geagtctatt actgtgeaag gecagggeggg 360
gatggtaact acgtcetctt tgactactgg ggecaaggea ceactcteac agtctectca 420
<210> 5

<211> 140

<212> PRT )

<213> Chudt nhdt nha

<400> 5

Met Gly Gly Ile Trp Ile Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly

1 5 10 15

Ala His Ser Glu Ile Gln Leu Gln Gln Thr Gly Pro Glu Leu Val Lys
20 25 30

Pro Gly Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe
35 40 45

Thr Asp Tyr Ile Met Leu Trp Val Lys Gln Ser His Gly Lys Ser Leu
50 55 60

Glu Trp Ile Gly Asp Ile Tyr Pro Tyr Tyr Gly Ser Thr Ser Tyr Asn
65 70 75 80
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Leu Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
85 90 95

Thr Ala Tyr Met Gln Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Gln Gly Gly Asp Gly Asn Tyr Val Leu Phe Asp
115 120 125

Tyr Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser
130 135 140

210> 6

<211> 381

<212> ADN

<213> Chudt nhit nha

<400> 6
atggagtcac agactcaggt ctttgtatac atgttgetgt ggttgtctgg tgttgatgga 60

gacattgtga tgacccagtc tcaaaaattc atgtccacat cagtaggaga cagggtcage 120
gtcacctgea aggecagtca gaatgtgggt actactgttg cetggtatca acagaaacca 180
ggacaatctc ctaaagcact gatttactcg geatcctace ggtacagtgg agtcectgat 240
cgcttcacag geagtggate tgggacagat ttcactctca ccatcageaa tgtgeagtct 300
gaagacttgg cagaatattt ctgtcagcaa tataacagct atccattcac gttcggetcg 360
gggacaaagt tggaaataaa a 381

<210> 7

<211> 127

<212> PRT

<213> Chudt nhat nha

<400> 7

Met Glu Ser Gln Thr Gln Val Phe Val Tyr Met Leu Leu Trp Leu Ser
1 5 10 15
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Gly Val Asp Gly Asp Ile Val Met Thr Gln Ser Gln Lys Phe Met Ser
20 25 30

Thr Ser Val Gly Asp Arg Val Ser Val Thr Cys Lys Ala Ser Gln Asn
35 40 45

Val Gly Thr Thr Val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro
50 55 60

Lys Ala Leu Ile Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Asp
65 70 75 80

Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Asn Val Gln Ser Glu Asp Leu Ala Glu Tyr Phe Cys Gln Gln Tyr Asn
100 105 110

Ser Tyr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
115 120 125

<210> 8
<211> 33
<212> ADN
<213> Nhén tao

<220>
<223> Mbi tong hop

<400> 8
gcaactagta ccaccatggg agggatetgg atc 33

<210> 9
<211> 49
<212> ADN
<213> Nhéan tao
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<220-
<223> Moi tong hop

<400> 9
gggaagcttg ttttaaggac tcacctgagg agactgtgag agtggtgec 49

<210> 10
<211> 454
<212> ADN
<213> Nhan tao

<220>
<223> Gen kham

<400> 10
actagtacca ccatgggagg gatctggatc tttctcttce tectgtcagg aactgeaggt 60

gcccactetg agatccagcet gcageagact ggacctgage tggtgaagee tggggcettca 120
gtgaagatat cctgcaaggce ttetggttat tcattcactg actacatcat getetgggtg 180
aagcagagcc atggaaagag ccttgagtgg attggagata tttatcctta ctatggtagt 240
actagctaca atctgaagtt caagggeaag gecacattga ctgtagacaa atcttccage 300
acagcctaca tgcagctcaa cagtetgaca tctgaggact ctgeagtcta ttactgtgea 360
aggcagggcg gggatggtaa ctacgtecte tttgactact ggggecaagg caccactete 420
acagtctcct caggtgagtc cttaaaacaa gett 454

<210> 11

<211> 140

<212> PRT

<213> Nhan tao

<220>
<223> Protein kham

<400> 11

Met Gly Gly Ile Trp Ile Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly
1 5 10 15
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Ala His Ser Glu Ile Gln Leu Gln GIn Thr Gly Pro Glu Leu Val Lys
20 25 30

Pro Gly Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe
35 40 45

Thr Asp Tyr Ile Met Leu Trp Val Lys Gln Ser His Gly Lys Ser Leu
50 55 60

Glu Trp Ile Gly Asp Ile Tyr Pro Tyr Tyr Gly Ser Thr Ser Tyr Asn
65 70 75 80

Leu Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
85 90 95

Thr Ala Tyr Met Gln Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Gln Gly Gly Asp Gly Asn Tyr Val Leu Phe Asp
115 120 125

Tyr Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser
130 135 140

<210> 12
<211> 33
<212> ADN
<213> Nhan tao

<220>
<223> Moi tong hop

<400> 12
gctgetagea ccaccatgga gtcacagact cag 33

<210> 13
<211> 50
<212> ADN
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<213> Nhan tao

<220> 7
<223> MOoi tong hop

<400> 13
ggggaattcg caaaagtcta cttacgtttt atttccaact ttgtccecga 50

<210> 14
<211> 416
<212> ADN
<213> Nhéin tao

<220>
<223> Gen kham

<400> 14
gctagcacca ccatggagtc acagactcag gtctttgtat acatgttget gtggttgtet 60

ggtgttgatg gagacattgt gatgacccag tctcaaaaat tcatgtccac atcagtagga 120
gacagggtca gegteacctg caaggecagt cagaatgtgg gtactactgt tgectggtat 180
caacagaaac caggacaatc tcctaaagcea ctgatttact cggeatecta ccggtacagt 240
ggagtcectg atcgettcac aggcagtgga tctgggacag atttcac;tct caccatcagc 300
aatgtgcagt ctgaagactt ggcagaatat ttctgtcage aatataacag ctatccattc 360
acgttcggcet cggggacaaa gttggaaata aaacgtaagt agacttttge gaattc 416
<210> 15

211> 127

<212> PRT

<213> Nhan tao

<220>
<223> Protein kham

<400> 15

Met Glu Ser Gln Thr Gln Val Phe Val Tyr Met Leu Leu Trp Leu Ser
1 5 10 15
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Gly Val Asp Gly Asp Ile Val Met Thr Gln Ser Gln Lys Phe Met Ser
20 25 30

Thr Ser Val Gly Asp Arg Val Ser Val Thr Cys Lys Ala Ser Gln Asn
35 40 45

Val Gly Thr Thr Val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro
50 55 60

Lys Ala Leu Ile Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Asp
65 70 75 80

Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Asn Val Gln Ser Glu Asp Leu Ala Glu Tyr Phe Cys Gln GIn Tyr Asn
100 105 110

Ser Tyr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
115 120 125

<210> 16
<211> 455
<212> ADN
<213> Nhan tao

<220> )
<223> Gen dugc lam giong nhu ciia nguoi

<400> 16
actagtacca ccatggactg gacctggagg atcctetttt tggtggcage agecacaggt 60

geccactece aggtecagct tgtgeagtet ggggcetgaag tgaaaaagee tggggectca 120
gtgaaggttt cctgeaagge ttetggatac teattcactg actatatcat getttgggtg 180
cgecaggeec ctggacaaag gettgagtgg attggagata tetatectta ctatggeagt 240

acaagctata atctgaagtt caagggcaag gccaccctea cegtegacac atccgegage 300
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acagcctaca tggagctcag cagcctgaga tetgaagaca cegctgtgta ttactgtgee 360
aggcagggcg gegatggaaa ctacgtectc tttgactact ggggecaggg aaccetggte 420
accgtctcct caggtgagtc tgetgtacta agctt 455

<210> 17

<211> 140

<212> PRT

<213> Nhan tao

<220>
<223> Protein dugc lam giong nhu ciia nguodi

<400> 17
Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly
1 5 10 15

Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe
35 40 45

Thr Asp Tyr Ile Met Leu Trp Val Arg Gln Ala Pro Gly Gln Arg Leu
50 55 60

Glu Trp Ile Gly Asp Ile Tyr Pro Tyr Tyr Gly Ser Thr Ser Tyr Asn
65 70 75 80

Leu Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Thr Ser Ala Ser
85 90 95

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Gln Gly Gly Asp Gly Asn Tyr Val Leu Phe Asp
115 120 125
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Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 135 140

<210> 18
<211> 416
<212> ADN
<213> Nhan tao

<220> )
<223> Gen dugc lam giong nhu clia nguoi

<400> 18
gctagcacca ccatggagtc acagactcag gtetttgtgt acatgttget gtggttgtct 60

ggtgttgatg gagacattca gatgacccag tetecatect cectgtecge atcagtegga 120
gacagggtca ccatcacctg caaggcecagt cagaatgtgg gtactactgt tgectggtat 180
caacagaaac caggaaaagc ccctaaagtc ctgatttact ccgeatecta teggtacagt 240
ggagtcectt cacgcttcag tggcagtgga tetgggacag atttcactet caccatcage 300
agtctgcage ctgaagactt tgcaacttat tactgtcagc aatataacag ctatccatte 360
acgttcggee aggggacaaa gttggaaatc aaacgtaagt acttttttcc gaattc 416
<210> 19

<211> 127

<212> PRT

<213> Nhan tao

<220> )
<223> Protein dugc lam giong nhu clia nguodi

<400> 19
Met Glu Ser Gln Thr Gln Val Phe Val Tyr Met Leu Leu Trp Leu Ser
1 5 10 15

Gly Val Asp Gly Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
20 25 30
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Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn
35 40 45

Val Gly Thr Thr Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
50 55 60

Lys Val Leu Ile Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn
100 105 110

Ser Tyr Pro Phe Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
115 120 125

<210> 20
<211> 416
<212> ADN
<213> Nhéan tao

<220> ’
<223> Gen dugc lam giong nhu cua nguoi

<400> 20
gctagcacca ccatggagte acagactcag gtetttgtgt acatgttget gtggttgtet 60

ggtgttgatg gagacattca gatgacccag tctecatect cectgtecge atcagtegga 120
gacagggtca ccatcacctg caaggecagt cagaatgtgg gtactactgt tgectggtat 180
caacagaaac caggaaaagc ccctaaagtc ctgatttact ccgeatecta tcggtacagt 240
ggagtecctt cacgettcag tggeagtgga tetgggacag atttcactct caccatcage 300
agtctgcage ctgaagactt tgcaacttat tactgtcage aatataacag ctatccattc 360

acgttcggcc aggggacaaa gttggaaatc aaacgtaagt acttttttcc gaattc 416

-142-



31878

<210> 21
<211> 127
<212> PRT
<213> Nhan tao

<220> )
<223> Protein dugc lam gidong nhu cia nguoi

<400> 21
Met Glu Ser Gln Thr Gln Val Phe Val Tyr Met Leu Leu Trp Leu Ser
1 5 10 15

Gly Val Asp Gly Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
20 25 30

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn
35 40 45

Val Gly Thr Thr Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
50 55 60

Lys Val Leu Ile Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn
100 105 110

Ser Tyr Pro Phe Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
115 120 125

<210> 22
<211> 1413
<212> ADN

-143-



31878

<213> Nhan tao

<220> 7
<223> Plasmit tai to hop

<400> 22
atgggaggga tctggatctt tetettecte ctgtcaggaa ctgeaggtge ceactctgag 60

atccagctge agcagactgg acctgagcetg gtgaagectg gggcttcagt gaagatatce 120
tgcaaggctt ctggttatte attcactgac tacatcatge tctgggtgaa geagagcecat 180
ggaaagagcc ttgagtggat tggagatatt tatccttact atggtagtac tagctacaat 240
ctgaagttca agggcaaggc cacattgact gtagacaaat cttccagcac agectacatg 300
cagctcaaca gtctgacatc tgaggactct gecagtctatt actgtgcaag gcagggeggg 360
gatggtaact acgtcctctt tgactactgg ggecaaggea ccactctcac agtetectea 420
gectecacca agggeccate ggtettecee ctggeacect cetccaagag cacctetggg 480
ggcacagegg cectgggetg cetggtcaag gactacttce ccgaaccggt gacggtgteg 540
tggaactcag gegecectgac cageggegtg cacaccttee cggetgtect acagtectea 600
ggactctact ccctcageag cgtggtgace gtgeecteca geagettggg cacccagace 660
tacatctgca acgtgaatca caagcccagce aacaccaagg tggacaagaa agttgagece 720
aaatcttgtg acaaaactca cacatgcceca cegtgeecag cacctgaact cetgggggga 780
ccgteagtet tectettece cccaaaacce aaggacacce teatgatete cecggaccect 840
gaggtcacat gegtggtggt ggacgtgage cacgaagacc ctgaggtcaa gttcaactgg 900
tacgtggacg gegtggaggt gecataatgee aagacaaagce cgegggagga geagtacaac 960
agcacgtacc gtgtggtcag cgtecteace gtectgeace aggactgget gaatggeaag 1020
gagtacaagt gcaaggtete caacaaagec cteccageee ccatcgagaa aaccatctce 1080
aaagccaaag ggcagecceg agaaccacag gtgtacacce tgeecccate cegggatgag 1140
ctgaccaaga accaggtcag cctgacctge ctggtcaaag gcettctatce cagegacate 1200

gecgtggagt gggagageaa tgggeagecg gagaacaact acaagaccac geetecegtg 1260
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ctggactceg acggetcctt cttectetac ageaagetea cegtggacaa gageaggtgg 1320
cagcagggga acgtcttcte atgeteegtg atgeatgagg ctetgeacaa ccactacacg 1380
cagaagagcc tctcectgte tccgggtaaa tga 1413

<210> 23

<211> 470

<212> PRT

<213> Trinh tu nhan tao

<220> ]
<223> Protein tai to hop

<400> 23

Met Gly Gly Ile Trp Ile Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly
1 5 10 15

Ala His Ser Glu Ile Gln Leu Gln Gln Thr Gly Pro Glu Leu Val Lys
20 25 30

Pro Gly Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe
35 40 45

Thr Asp Tyr Ile Met Leu Trp Val Lys Gln Ser His Gly Lys Ser Leu
50 55 60

Glu Trp Ile Gly Asp Ile Tyr Pro Tyr Tyr Gly Ser Thr Ser Tyr Asn
65 70 75 80

Leu Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
85 90 95

Thr Ala Tyr Met Gln Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Gln Gly Gly Asp Gly Asn Tyr Val Leu Phe Asp
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115 120 125

Tyr Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser Ala Ser Thr Lys
130 135 140

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
145 150 155 160

Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
165 170 175

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
180 185 190

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
195 200 205

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn
210 215 220

Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro
225 230 235 240

Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
245 250 255

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
260 265 270

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
275 280 285

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
290 295 300
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Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
305 310 315 320

Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp
325 330 335

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
340 345 350

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
355 360 365

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
370 375 380

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
385 390 395 400

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
405 410 415

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
420 425 430

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
435 440 445

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
450 455 460

Ser Leu Ser Pro Gly Lys
465 470

<210> 24
<211> 705
<212> ADN
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<213> Nhan tao

<220> 7
<223> Plasmit tai t0 hop

<400> 24
atggagtcac agactcaggt ctttgtatac atgttgetgt ggttgtctgg tgttgatgga 60

gacattgtga tgacccagtc tcaaaaattc atgtccacat cagtaggaga cagggtcagce 120
gtcacctgca aggecagtca gaatgtgggt actactgttg cctggtatca acagaaacca 180
ggacaatctc ctaaagcact gatttactcg geatcctace ggtacagtgg agtcectgat 240
cgcttcacag geagtggate tgggacagat ttcactctca ccatcagceaa tgtgeagtct 300
gaagacttgg cagaatattt ctgtcagcaa tataacagct atccattcac gttcggetcg 360
gggacaaagt tggaaataaa acgaactgtg getgeaccat ctgtetteat cttcecgeca 420
tctgatgagce agttgaaatc tggaactgcee tetgttgtgt gectgetgaa taacttctat 480
cccagagagg ccaaagtaca gtggaaggtg gataacgece tccaatcggg taactcccag 540
gagagtgtca cagagcagga cagcaaggac ageacctaca gectcageag caccetgacg 600
ctgagcaaag cagactacga gaaacacaaa gtctacgect gegaagtcac ccatcaggge 660
ctgagctege cegtcacaaa gagettcaac aggggagagt gttag 705

<210> 25

<211> 234

<212> PRT

<213> Nhén tao

<220> 7
<223> Protein tai to hop

<400> 25
Met Glu Ser Gln Thr Gln Val Phe Val Tyr Met Leu Leu Trp Leu Ser
1 5 10 15

Gly Val Asp Gly Asp Ile Val Met Thr Gln Ser Gln Lys Phe Met Ser
20 25 30
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Thr Ser Val Gly Asp Arg Val Ser Val Thr Cys Lys Ala Ser Gln Asn
35 40 45

Val Gly Thr Thr Val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro
50 55 60

Lys Ala Leu Ile Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Asp
65 70 75 80

Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Asn Val Gln Ser Glu Asp Leu Ala Glu Tyr Phe Cys Gln Gln Tyr Asn
100 105 110

Ser Tyr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
130 135 140

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
145 150 155 160

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
165 170 175

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
180 185 190

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
195 200 205

His Lys Val Tyr Ala Cys Glu Val Thr His GIn Gly Leu Ser Ser Pro
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210 215 220

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 26
<211> 1413
<212> ADN
<213> Nhén tao

<220>
<223> Plasmit tai to hop

<400> 26
atggactgga cctggaggat cctctttttg gtggcageag ccacaggtgce ccacteccag 60

gtccagcttg tgeagtetgg ggctgaagtg aaaaagectg gggecteagt gaaggtttee 120
tgcaaggctt ctggatactc attcactgac tatatcatgc tttgggtgeg ccaggecect 180
ggacaaaggc ttgagtggat tggagatatc tatccttact atggeagtac aagctataat 240
ctgaagttca agggcaaggc caccctcace gtcgacacat ccgegageac agectacatg 300
gagctcagca gectgagate tgaagacacc getgtgtatt actgtgecag gecagggegge 360
gatggaaact acgtcctctt tgactactgg ggecagggaa ccctggteac cgtetectca 420
gcctecacca agggeccate ggtettecece ctggeaccect cctccaagag cacctetggg 480
ggcacagegg ccctgggetg cetggtcaag gactacttce ccgaaceggt gacggtgteg 540
tggaactcag gegecctgac cageggegtg cacaccttee cggetgtect acagtectca 600
ggactctact ccetcageag cgtggtgace gtgeccteca geagettggg cacccagace 660
tacatctgea acgtgaatca caageccage aacaccaagg tggacaagaa agttgagece 720
aaatcttgtg acaaaactca cacatgccca cegtgeccag cacctgaact cetgggggga 780
ccgteagtct tectetteee cecaaaacee aaggacacce teatgatete ccggaceeet 840
gaggtcacat gegtggtggt ggacgtgage cacgaagacc ctgaggtcaa gttcaactgg 900

tacgtggacg gegtggaggt geataatgec aagacaaage cgegggagga geagtacaac 960
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agcacgtacc gtgtggtcag cgtecteace gtectgeace aggactggcet gaatggecaag 1020
gagtacaagt gcaaggtctc caacaaagee ctcccagece ccatcgagaa aaccatctce 1080
aaagccaaag ggeagecceg agaaccacag gtgtacacce tgeceecate cegggatgag 1140
ctgaccaaga accaggtcag cctgacctge ctggtcaaag gettctatce cagegacatc 1200
geegtggagt gggagageaa tgggeageeg gagaacaact acaagaccac gecteeegtg 1260
ctggactceg acggcetectt cttcetetac ageaagcetca cegtggacaa gageaggtgg 1320
cagcagggga acgtcttcte atgeteegtg atgeatgagg ctetgeacaa ccactacacg 1380
cagaagagcc tcteectgte tccgggtaaa tga 1413

<210> 27

<211> 470

<212> PRT

<213> Nhén tao

<220> ’
<223> Protein tai to hop

<400> 27
Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly
1 5 10 15

Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe
35 40 45

Thr Asp Tyr Ile Met Leu Trp Val Arg Gln Ala Pro Gly Gln Arg Leu
50 55 60

Glu Trp Ile Gly Asp Ile Tyr Pro Tyr Tyr Gly Ser Thr Ser Tyr Asn
65 70 75 80
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Leu Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Thr Ser Ala Ser
85 90 95

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Gln Gly Gly Asp Gly Asn Tyr Val Leu Phe Asp
115 120 125

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
130 135 140

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
145 150 155 160

Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
165 170 175

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
180 185 190

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
195 200 205

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn
210 215 220

Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro
225 230 235 240

Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
245 250 255

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
260 265 270
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Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
275 280 285

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
290 295 300

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
305 310 315 320

Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp
325 330 335

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
340 345 350

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
355 360 365

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
370 375 380

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
385 390 395 400

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
405 410 415

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
420 425 430

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
435 440 445

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
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450 455 460
Ser Leu Ser Pro Gly Lys
465 470
<210> 28
<211> 705
<212> ADN

<213> Nhan tao

<220> ”
<223> Plasmit téi to hop

<400> 28
atggagtcac agactcaggt ctttgtgtac atgttgetgt ggttgtctgg tgttgatgga 60

gacattcaga tgacccagtc tccatcctce ctgtcegceat cagtcggaga cagggteace 120
atcacctgca aggccagtca gaatgtgggt actactgttg cctggtatca acagaaacca 180
ggaaaagcce ctaaageact gatttactce geatcctate ggtacagtgg agtcecttca 240
cgcttcagtg geagtggate tgggacagat ttcactctca ccatcageag tetgecageet 300
gaagactttg caacttatta ctgtcagcaa tataacagct atccattcac gttcggecag 360
gggacaaagt tggaaatcaa acgaactgtg getgeaccat ctgtctteat ctteccgeca 420
tctgatgage agttgaaatc tggaactgee tetgttgtgt gectgetgaa taacttctat 480
cccagagagg ccaaagtaca gtggaaggtg gataacgece tccaatcggg taactcccag 540
gagagtgtca cagagcagga cagcaaggac ageacctaca gectcageag caccetgacg 600
ctgagcaaag cagactacga gaaacacaaa gtctacgect gegaagteac ccatcaggge 660
ctgagctecge ccgtcacaaa gagettcaac aggggagagt gttag 705

<210> 29

<211> 234

<212> PRT

<213> Nhén tao

<220>
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<223> Protein tai tb hop

<400> 29

Met Glu Ser Gln Thr Gln Val Phe Val Tyr Met Leu Leu Trp Leu Ser
1 5 10 15

Gly Val Asp Gly Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
20 25 30

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn
35 40 45

Val Gly Thr Thr Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
50 55 60

Lys Ala Leu Ile Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn
100 105 110

Ser Tyr Pro Phe Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
130 135 140

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
145 150 155 160

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
165 170 175
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Gly Asn Ser GIn Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
180 185 190

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
195 200 205

His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
210 215 220

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 30
<211> 705
<212> ADN
<213> Nhén tao

<220> i
<223> Plasmit tai to hop

<400> 30
atggagtcac agactcaggt ctttgtgtac atgttgctgt ggttgtetgg tgttgatgga 60

gacattcaga tgacccagte tecateetee ctgteegeat cagtcggaga cagggtcace 120
atcacctgca aggccagtca gaatgtgggt actactgttg cctggtatca acagaaacca 180
ggaaaagccc ctaaagtect gatttactec geatcctate ggtacagtgg agteccttca 240
cgcttcagtg geagtggate tgggacagat ttcactctca ccatcageag tetgeageet 300
gaagactttg caacttatta ctgtcagcaa tataacagct atccattcac gttcggeccag 360
gggacaaagt tggaaatcaa acgaactgtg getgeaccat ctgtetteat cttecegeca 420
tctgatgagc agttgaaatc tggaactgee tetgttgtgt gectgetgaa taacttctat 480
cccagagagg ccaaagtaca gtggaaggtg gataacgcecc tccaatcggg taactcccag 540
gagagtgtca cagagcagga cagcaaggac agcacctaca gectcageag caceetgacg 600

ctgagcaaag cagactacga gaaacacaaa gtctacgect gecgaagtcac ccatcaggge 660
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ctgagctege cegtcacaaa gagcettcaac aggggagagt gttag 705

<210> 31
<211> 234
<212> PRT
<213> Nhan tao

<220> )
<223> Protein tai t0 hop

<400> 31

Met Glu Ser Gln Thr Gln Val Phe Val Tyr Met Leu Leu Trp Leu Ser
1 5 10 15

Gly Val Asp Gly Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
20 25 30

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn
35 40 45

Val Gly Thr Thr Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
50 55 60

Lys Val Leu Ile Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn
100 105 110

Ser Tyr Pro Phe Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
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130 135 140

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
145 150 155 160

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
165 170 175

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
180 185 190

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
195 200 205

His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
210 215 220

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 32

211> 417

<212> ADN

<213> Chudt nhit nha

<400> 32
atgaactttg tgctcagect gattttectt geectcattt taagaggtgt ccegtgtgaa 60

gtgcagetgg tggagtetgg gggaggctta gtgaageetg gagggteect gatactctec 120
tgtgcagect caggatteac tttcagtgge tttgecatgt cttgggtteg ccagacteccg 180
gagaagaggc tggagtgget cgcaaccatt agtagtggtg gtacttatac ctactctcca 240
gacagtgtga tgggtcgatt caccatctce agagacaatg ccaagaacac cctgtacctg 300
caaatgagca gtctgaggte tgaggacacg gecatgtatt actgtgcaag acgattacgt 360

cggaattact actctatgga ctactggggt caaggaacct cagtcaccgt ctectca 417
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<210> 33

211> 139

<212> PRT

<213> Chuét nhét nha

<400> 33
Met Asn Phe Val Leu Ser Leu Ile Phe Leu Ala Leu Ile Leu Arg Gly
1 5 10 15

Val Pro Cys Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys
20 25 30

Pro Gly Gly Ser Leu Ile Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Ser Gly Phe Ala Met Ser Trp Val Arg Gln Thr Pro Glu Lys Arg Leu
50 55 60

Glu Trp Val Ala Thr Ile Ser Ser Gly Gly Thr Tyr Thr Tyr Ser Pro
65 70 75 80

Asp Ser Val Met Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
85 90 95

Thr Leu Tyr Leu Gln Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Met
100 105 110

Tyr Tyr Cys Ala Arg Arg Leu Arg Arg Asn Tyr Tyr Ser Met Asp Tyr
115 120 125

Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser
130 135

<210> 34
<211> 396
<212> ADN
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<213> Chudt nhit nha

<400> 34
atgaagctge ctgttetget agtggtgetg ctattgttca cgagtccage ctcaageagt 60

gatgttgttc tgacccaage tccactetet ctgectgtea atattggaga tcaagectet 120
atctcttgca agtctactaa gagtcttctg aatagtgatg gattcactta tttggactgg 180
tacctgcaga agccaggeca gtctccacag ctectaatat atttggttte taatcgattt 240
tctggagttc cagacaggtt cagtggeagt gggtcaggaa cagatttcac actcaagate 300
agcagagtgg aggctgagga tttgggaatt tatttttget tccagagtaa ctatcttcca 360
ttcacgttcg getcggggac aaagttggaa ataaaa 396

<210> 35

<211> 132

<212> PRT )

<213> Chudt nhdt nha

<400> 35

Met Lys Leu Pro Val Leu Leu Val Val Leu Leu Leu Phe Thr Ser Pro

1 5 10 15

Ala Ser Ser Ser Asp Val Val Leu Thr Gln Ala Pro Leu Ser Leu Pro
20 25 30

Val Asn Ile Gly Asp Gln Ala Ser Ile Ser Cys Lys Ser Thr Lys Ser
35 40 45

Leu Leu Asn Ser Asp Gly Phe Thr Tyr Leu Asp Trp Tyr Leu Gln Lys
50 55 60

Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Leu Val Ser Asn Arg Phe
65 70 75 80

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95
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Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Phe

100 105 110

Cys Phe Gln Ser Asn Tyr Leu Pro Phe Thr Phe Gly Ser Gly Thr Lys

115 120 125

Leu Glu Ile Lys
130

<210> 36
<211> 33
<212> ADN
<213> Nhan tao

<220>
<223> MO0Gi tong hop

<400> 36
gcaactagta ccaccatgaa ctttgtgetc age

<210> 37
<211> 47
<212> ADN
<213> Nhan tao

<220>
<223> Mbi tbng hop

<400> 37
gggaagcttg agaggecatt cttacctgag gagacggtga ctgaggt

<210> 38
<211> 448
<212> ADN
<213> Nhan tao

<220>
<223> Gen kham

<400> 38
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actagtacca ccatgaactt tgtgctcage ctgattttce ttgeectcat tttaagaggt 60
gtccegtgtg aagtgeaget ggtggagtct gggggaggct tagtgaagee tggagggtee 120
ctgatactct cctgtgeage ctcaggatte actttcagtg getttgecat gtettgggtt 180
cgccagacte cggagaagag getggagtgg gtegeaacca ttagtagtgg tggtacttat 240
acctactctc cagacagtgt gatgggtcga ttcaccatct ccagagacaa tgecaagaac 300
accctgtacc tgcaaatgag cagtctgagg tctgaggaca cggecatgta ttactgtgca 360
agacgattac gtcggaatta ctactctatg gactactggg gtcaaggaac ctcagtcace 420
gtctcctcag gtgagtectt aaaagett 448

<210> 39

<211> 139

<212> PRT

<213> Nhén tao

<220>
<223> Protein kham

<400> 39
Met Asn Phe Val Leu Ser Leu Ile Phe Leu Ala Leu Ile Leu Arg Gly
1 5 10 15

Val Pro Cys Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys
20 25 30

Pro Gly Gly Ser Leu Ile Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Ser Gly Phe Ala Met Ser Trp Val Arg Gln Thr Pro Glu Lys Arg Leu
50 55 60

Glu Trp Val Ala Thr Ile Ser Ser Gly Gly Thr Tyr Thr Tyr Ser Pro
65 70 75 80
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Asp Ser Val Met Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
85 90 95

Thr Leu Tyr Leu Gln Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Met
100 105 110

Tyr Tyr Cys Ala Arg Arg Leu Arg Arg Asn Tyr Tyr Ser Met Asp Tyr
115 120 125

Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser
130 135

<210> 40
<211> 431
<212> ADN
<213> Nhan tao

<220>
<223> Gen kham

<400> 40
gctagcacca ccatgaagct gectgttctg ctagtggtge tgetattgtt cacgagteca 60

gcctcaagea gtgatgttgt tetgacccaa getecactet ctetgectgt caatattgga 120
gatcaagcct ctatctettg caagtctact aagagtcttc tgaatagtga tggattcact 180
tatttggact ggtacctgea gaagccagge cagtctccac agetectaat atatttggtt 240
tctaatcgat tttctggagt tccagacagg ttcagtggea gtgggtcagg aacagatttc 300
acactcaaga tcagcagagt ggaggetgag gatttgggaa tttatttttg cttccagagt 360
aactatcttc cattcacgtt cggetcgggg acaaagttgg aaataaaacg taagtagact 420
tttgcgaatt ¢ 431

<210> 41

<211> 132

<212> PRT
<213> Nhan tao
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<220>
<223> Protein kham

<400> 41
Met Lys Leu Pro Val Leu Leu Val Val Leu Leu Leu Phe Thr Ser Pro
1 5 10 15

Ala Ser Ser Ser Asp Val Val Leu Thr Gln Ala Pro Leu Ser Leu Pro
20 25 30

Val Asn Ile Gly Asp Gln Ala Ser Ile Ser Cys Lys Ser Thr Lys Ser
35 40 45

Leu Leu Asn Ser Asp Gly Phe Thr Tyr Leu Asp Trp Tyr Leu Gln Lys
50 55 60

Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Leu Val Ser Asn Arg Phe
65 70 75 80

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Phe
100 105 110

Cys Phe Gln Ser Asn Tyr Leu Pro Phe Thr Phe Gly Ser Gly Thr Lys
115 120 125

Leu Glu Ile Lys
130

<210> 42
<211> 453
<212> ADN
<213> Nhan tao

<220>
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<223> Gen duoc lam gidng nhu clia ngudi

<400> 42
actagtacca ccatggaatt ggggctgage tgggttttce ttgttgetat tctggaagge 60

gtccagtgtg aagtgeaget cgtggagtet gggggaggec tegtecagee tgggggetee 120
ctgatcetcet cetgtgeage ctetggatte acctttagtg getttgecat gagetgggte 180
cgecaggcte cagggaaggg getcgagtgg gttgecacca ttagtagtgg cggaacttat 240
acctactctc cagactctgt gatgggcecga ttcaccatct ccagagacaa cgecaagaac 300
tcactgtatc tgcaaatgaa cagectgaga geccgaggaca cagetgtgta ttactgtgee 360
agacgactgc gtcggaatta ctactctatg gactactggg gecaagggac aatggtcacc 420
gtctectcag gtaagatggg ctttcctaag ctt 453

<210> 43

<211> 139

<212> PRT

<213> Nhén tao

<220> ’
<223> Protein dugc 1am giong nhu ctia ngudi

<400> 43

Met Glu Leu Gly Leu Ser Trp Val Phe Leu Val Ala Ile Leu Glu Gly
1 5 10 15

Val Gln Cys Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
20 25 30

Pro Gly Gly Ser Leu Ile Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Ser Gly Phe Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60

Glu Trp Val Ala Thr Ile Ser Ser Gly Gly Thr Tyr Thr Tyr Ser Pro
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65 70 75 80

Asp Ser Val Met Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
85 90 95

Ser Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Arg Leu Arg Arg Asn Tyr Tyr Ser Met Asp Tyr
115 120 125

Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
130 135

<210> 44
<211> 432
<212> ADN
<213> Nhén tao

<220> )
<223> Gen dugc lam giong nhu cia nguoi

<400> 44
gctagcacca ccatgaggcet cectgeteag ctectgggge tgetgatget ctgggtetet 60

ggatccagtg gggatattgt gatgactcag tctecactet ceetgeecgt caceectgga 120
gagcctgect ccatcteetg caagtctact aagagectec tgaatagtga tggattcact 180
tatttggatt ggtacctgca gaagecaggg cagtctceac agetectgat ctatttggtt 240
tctaatcggt tttccggggt cecagacaga ttcagtggea gtggatcagg cacagatttt 300
acactgaaaa tcagcagagt ggaggctgag gatgttggeg tttattactg cttccaaagt 360
aactatcttc ctttcacttt cggecggegga accaaagtcg agatcaaacg taagtgcact 420
ttcctagaat tc 432

<210> 45
<211> 132
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<212> PRT
<213> Nhan tao

<220> )
<223> Protein dugc lam giong nhu ctia nguoi

<400> 45
Met Arg Leu Pro Ala Gln Leu Leu Gly Leu Leu Met Leu Trp Val Ser
1 5 10 15

Gly Ser Ser Gly Asp Ile Val Met Thr GIn Ser Pro Leu Ser Leu Pro
20 25 30

Val Thr Pro Gly Glu Pro Ala Ser Ile Ser Cys Lys Ser Thr Lys Ser
35 40 45

Leu Leu Asn Ser Asp Gly Phe Thr Tyr Leu Asp Trp Tyr Leu Gln Lys
50 55 60

Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Leu Val Ser Asn Arg Phe
65 70 75 80

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr
100 105 110

Cys Phe Gln Ser Asn Tyr Leu Pro Phe Thr Phe Gly Gly Gly Thr Lys
115 120 125

Val Glu lle Lys
130

<210> 46
<211> 1410
<212> ADN
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<213> Nhén tao

<220> q
<223> Plasmit tai t0 hop

<400> 46
atgaactttg tgctcagect gattttectt gecctcattt taagaggtgt ceegtgtgaa 60

gtgcagetgg tggagtctgg gggaggctta gtgaagectg gagggtecct gatactetee 120
tgtgcagect caggatteac tttcagtgge tttgecatgt cttgggtteg ccagactccg 180
gagaagaggc tggagtgggt cgeaaccatt agtagtggtg gtacttatac ctactctcca 240
gacagtgtga tgggtcgatt caccatctcc agagacaatg ccaagaacac cctgtacetg 300
caaatgagca gtctgaggtc tgaggacacg gecatgtatt actgtgeaag acgattacgt 360
cggaattact actctatgga ctactggggt caaggaacct cagtcaccgt ctectcagee 420
tccaccaagg geccatcggt ctteccectg geaccctect ccaagageac ctetggggge 480
acagcggccc tgggcetgect ggtcaaggac tacttceccg aaccggtgac ggtgtegtgg 540
aactcaggcg ccctgaccag cggegtgeac accttceegg ctgtectaca gtectcagga 600
ctctactcee tcagcagegt ggtgacegtg cectecagea gettgggeac ccagacctac 660
atctgcaacg tgaatcacaa gcccagceaac accaaggtgg acaagaaagt tgageccaaa 720
tcttgtgaca aaactcacac atgcccacceg tgeccageac ctgaactect ggggggaceg 780
tcagtcttce tettcecece aaaacccaag gacaccctea tgatcteceg gacecctgag 840
gtcacatgeg tggtggtgga cgtgagecac gaagaccctg aggtcaagtt caactggtac 900
gtggacggeg tggaggtgca taatgccaag acaaagecge gggaggagea gtacaacage 960
acgtaccgtg tggtcagegt cctcaccgte ctgecaccagg actggetgaa tggcaaggag 1020
tacaagtgca aggtctccaa caaagecctc ccagececea tegagaaaac catctccaaa 1080
gccaaaggge agecccgaga accacaggtg tacaccetge ccceateccg ggatgagetg 1140
accaagaacc aggtcagcct gacctgectg gtcaaagget tetatcecag cgacategee 1200

gtggagtggg agageaatgg gecageeggag aacaactaca agaccacgec teeegtgetg 1260
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gactccgacg getecttett cctctacage aagetcaceg tggacaagag caggtggeag 1320
caggggaacg tcttetcatg ctecgtgatg catgaggete tgeacaacca ctacacgeag 1380
aagagcctct ccetgtetce gggtaaatga 1410

<210> 47

<211> 469

<212> PRT

<213> Nhan tao

<220> )
<223> Protein tai t0 hop

<400> 47

Met Asn Phe Val Leu Ser Leu Ile Phe Leu Ala Leu Ile Leu Arg Gly
1 5 10 15 :

Val Pro Cys Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys
20 25 30

Pro Gly Gly Ser Leu Ile Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Ser Gly Phe Ala Met Ser Trp Val Arg Gln Thr Pro Glu Lys Arg Leu
50 55 60

Glu Trp Val Ala Thr Ile Ser Ser Gly Gly Thr Tyr Thr Tyr Ser Pro
65 70 75 80

Asp Ser Val Met Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
85 90 95

Thr Leu Tyr Leu Gln Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Met
100 105 110

Tyr Tyr Cys Ala Arg Arg Leu Arg Arg Asn Tyr Tyr Ser Met Asp Tyr
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115 120 125

Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser Ala Ser Thr Lys Gly
130 135 140

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
145 150 155 160

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
165 170 175

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
180 185 190

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
195 200 205

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
210 215 220

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys
225 230 235 240

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
245 250 255

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
260 265 270

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
275 280 285

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
290 295 300
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Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
305 310 315 320

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
325 330 335

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
340 345 350

Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
355 360 365

Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln
370 375 380

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
385 390 395 400

Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
405 410 415

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
420 425 430

Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser
435 440 445

Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser
450 455 460

Leu Ser Pro Gly Lys
465

<210> 48
<211> 720
<212> ADN
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<213> Nhan tao

<220>
<223> Plasmit tai t0 hop

<400> 48
atgaagctgc ctgttetget agtggtgetg ctattgttca cgagtccage ctcaageagt 60

gatgttgttc tgacccaage tccactctet ctgectgtea atattggaga tcaagectet 120
atctcttgea agtctactaa gagtcttctg aatagtgatg gattcactta tttggactgg 180
tacctgcaga agccaggceca gtetccacag ctectaatat atttggttte taatcgattt 240
tctggagttc cagacaggtt cagtggcagt gggtcaggaa cagatttcac actcaagatce 300
agcagagtgg aggctgagga tttgggaatt tatttttget tccagagtaa ctatcttcca 360
ttcacgttcg getcggggac aaagttggaa ataaaacgaa ctgtggetge accatetgte 420
ttcatcttcc cgecatctga tgageagttg aaatctggaa cctgaataac ttctatccca 480
gagaggccaa agtacagtgg aaggtggata acgeccteca atcgggtaac tcccaggaga 540
gtgtcacaga gcaggacagce aaggacagcea cctacagect cagcageacc ctgacgetga 600
gcaaagcaga ctacgagaaa cacaaagtct acgectgegt cacccatcag ggectgaget 660
cgeeegtcac aaagagcttc aacaggggag agtgttagga atgectctgt tgtgtgectg 720
<210> 49

<211> 239

<212> PRT

<213> Nhan tao

<220>
<223> Protein tai to hop

<400> 49
Met Lys Leu Pro Val Leu Leu Val Val Leu Leu Leu Phe Thr Ser Pro
1 5 10 15

Ala Ser Ser Ser Asp Val Val Leu Thr Gln Ala Pro Leu Ser Leu Pro
20 25 30
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Val Asn Ile Gly Asp Gln Ala Ser Ile Ser Cys Lys Ser Thr Lys Ser
35 40 45

Leu Leu Asn Ser Asp Gly Phe Thr Tyr Leu Asp Trp Tyr Leu Gln Lys
50 55 60

Pro Gly GIn Ser Pro Gln Leu Leu Ile Tyr Leu Val Ser Asn Arg Phe
65 70 75 80

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Phe
100 105 110

Cys Phe Gln Ser Asn Tyr Leu Pro Phe Thr Phe Gly Ser Gly Thr Lys
115 120 125

Leu Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro
130 135 140

Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu
145 150 155 160

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp
165 170 175

Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp
180 185 190

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205

Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln
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210 215 220

Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

<210> 50
<211> 1410
<212> ADN
<213> Nhan tao

<220> 7
<223> Plasmit tai to hop

<400> 50
atggaattgg ggctgagetg ggttttectt gttgctatte tggaaggegt ccagtgtgaa 60

gtgcageteg tggagtetgg gggaggecte gtecagectg ggggeteect gagactetee 120
tgtgcagcect ctggattcac ctttagtgge tttgccatga getgggteeg ccaggeteca 180
gggaaggggc tcgagtgggt tgecaccatt agtagtggeg gaacttatac ctactcteca 240
gactctgtga tgggcecgatt caccatetce agagacaacg ccaagaacte actgtatctg 300
caaatgaaca gectgagage cgaggacaca getgtgtatt actgtgecag acgactgegt 360
cggaattact actctatgga ctactggggc caagggacaa tggtcaccgt ctectcagee 420
tccaccaagg geccateggt cttececctg geaccetect ccaagageac ctetggggge 480
acagcggecce tgggetgect ggtcaaggac tacttcceeg aaccggtgac ggtgtegtgg 540
aactcaggcg ccctgaccag cggegtgeac acctteeegg ctgtectaca gtectcagga 600
ctctactcec tcageagegt ggtgacegtg cecteccagea gettgggeac ccagacctac 660
atctgcaacg tgaatcacaa gcccageaac accaaggtgg acaagaaagt tgagececaaa 720
tcttgtgaca aaactcacac atgcccacceg tgeccageac ctgaactect ggggggaceg 780
tcagtcttce tettcecece aaaacccaag gacaccctea tgatctceeg gaceectgag 840
gtcacatgcg tggtggtgga cgtgagecac gaagaccetg aggtcaagtt caactggtac 900

gtggacggeg tggaggtgca taatgccaag acaaagecge gggaggagea gtacaacage 960
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acgtaccgtg tggtcagegt cctcaccgte ctgcaccagg actggetgaa tggcaaggag 1020
tacaagtgca aggtctccaa caaageccte ccageeceea tcgagaaaac catcteccaaa 1080
gccaaaggge ageccegaga accacaggtg tacaccetge ccceateeeg ggatgagetg 1140
accaagaacc aggtcagect gacctgectg gtcaaaggct tetatcecag cgacatcgee 1200
gtggagtgog agagcaatgg gecagecggag aacaactaca agaccacgece teeegtgetg 1260
gactcegacg geteettctt cetctacage aagetcaceg tggacaagag caggtggeag 1320
caggggaacg tctteteatg ctcegtgatg catgaggete tgeacaacca ctacacgecag 1380
aagagcctct ccctgtetee gggtaaatga 1410

<210> 51

<211> 469

<212> PRT

<213> Nhan tao

<220> 7
<223> Protein téi t6 hop

<400> 51
Met Glu Leu Gly Leu Ser Trp Val Phe Leu Val Ala Ile Leu Glu Gly
1 5 10 15

Val Gln Cys Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
20 25 30

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Ser Gly Phe Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60

Glu Trp Val Ala Thr Ile Ser Ser Gly Gly Thr Tyr Thr Tyr Ser Pro
65 70 75 80
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Asp Ser Val Met Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
85 90 95

Ser Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Arg Leu Arg Arg Asn Tyr Tyr Ser Met Asp Tyr
115 120 125

Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
130 135 140

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
145 150 155 160

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
165 170 175

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
180 185 190

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
195 200 205

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
210 215 220

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys
225 230 235 240

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
245 250 255

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
260 265 270
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Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
275 280 285

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
290 295 300

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
305 310 315 320

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
325 330 335

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
340 345 350

Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
355 360 365

Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln
370 375 380

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
385 390 395 400

Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
405 410 415

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
420 425 430

Thr Val Asp Lys Ser Arg Trp Gln Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
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450 455 460

Asn His Tyr Thr Gln
465

<210> 52
<211> 1410
<212> ADN
<213> Nhén tao

<220> 7
<223> Plasmit tai to hop

<400> 52
atggaattgg ggctgagcetg ggttttectt gttgctattc tggaaggegt ccagtgtgaa 60

gtgcagctcg tggagtctgg gggaggccte gtccagectg ggggeteect gatectetee 120
tgtgcagect ctggattcac ctttagtgge tttgecatga getgggtecg ccaggetcca 180
gggaaggggc tcgagtgggt tgccaccatt agtagtggeg gaacttatac ctactctcca 240
gactctgtga tgggcecgatt caccatctee agagacaacg ccaagaactc actgtatctg 300
caaatgaaca gcctgagage cgaggacaca getgtgtatt actgtgecag acgactgegt 360
cggaattact actctatgga ctactgggge caagggacaa tggtcaccgt ctectcagece 420
tccaccaagg geccateggt ctteceectg geacccetect ccaagageac ctetggggge 480
acagcggecc tgggetgect ggtcaaggac tacttceceg aaccggtgac ggtgtegtgg 540
aactcaggcg ccetgaccag cggegtgeac accttecegg ctgtectaca gtectcagga 600
ctetacteec tcageagegt ggtgaccgtg cectecagea gettgggeac ccagacctac 660
atctgcaacg tgaatcacaa gcccagcaac accaaggtgg acaagaaagt tgageccaaa 720
tcttgtgaca aaactcacac atgeccaceg tgeccageac ctgaactect ggggggaceg 780
tcagtettee tettcecece aaaacccaag gacaccctea tgatctcecg gaceectgag 840
gtcacatgeg tggtggtgga cgtgagecac gaagaccectg aggtcaagtt caactggtac 900

gtggacggceg tggaggtgca taatgecaag acaaagecge gggaggagea gtacaacage 960
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acgtaccgtg tggtcagegt cctecacegte ctgeaccagg actggetgaa tggeaaggag 1020
tacaagtgca aggtctccaa caaageccte ccagececca tcgagaaaac catctccaaa 1080
gccaaaggge ageeccgaga accacaggtg tacaccetge ceccatcecg ggatgagetg 1140
accaagaacc aggtcagect gacctgectg gtcaaaggcet tetatcccag cgacatcgee 1200
gtggagtggg agagcaatgg geagecggag aacaactaca agaccacgec tecegtgetg 1260
gactccgacg getecttctt cetctacage aagcetcaceg tggacaagag caggtggeag 1320
caggggaacg tcttcteatg ctcegtgatg catgaggcete tgeacaacca ctacacgcag 1380
aagagcctct ccetgtetee gggtaaatga 1410

<210> 53

<211> 469

<212> PRT

<213> Nhéin tao

<220> 7
<223> Protein tai to hop

<400> 53
Met Glu Leu Gly Leu Ser Trp Val Phe Leu Val Ala Ile Leu Glu Gly
1 5 10 15

Val Gln Cys Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
20 25 30

Pro Gly Gly Ser Leu Ile Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Ser Gly Phe Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60

Glu Trp Val Ala Thr Ile Ser Ser Gly Gly Thr Tyr Thr Tyr Ser Pro
65 70 75 80
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Asp Ser Val Met Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
85 90 95

Ser Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Arg Leu Arg Arg Asn Tyr Tyr Ser Met Asp Tyr
115 120 125

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
130 135 140

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
145 150 155 160

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
165 170 175

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
180 185 190

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
195 200 205

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
210 215 220

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys
225 230 235 240

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
245 250 255

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
260 265 270
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Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
275 280 285

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
290 295 300

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
305 310 315 320

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
325 330 335

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
340 345 350

Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
355 360 365

Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln
370 375 380

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
385 390 395 400

Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
405 410 415

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
420 425 430

Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser
435 440 445

Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser
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450 455 460

Leu Ser Pro Gly Lys
465

<210> 54
<211> 720
<212> ADN
<213> Nhan tao

<220> 7
<223> Plasmit t4i tb hop

<400> 54
atgaggctce ctgetcagcet cetggggcetg ctgatgcetct gggtetctgg atccagtggg 60

gatattgtga tgactcagtc tccactetee ctgecegtea cecetggaga geetgectee 120
atctcctgea agtctactaa gagectectg aatagtgatg gattcactta tttggattgg 180
tacctgcaga agccagggca gtetccacag ctectgatcet atttggttte taatcggttt 240
tccggggtee cagacagatt cagtggeagt ggatcaggea cagattttac actgaaaatc 300
agcagagtgg aggctgagga tgttggegtt tattactget tccaaagtaa ctatcttect 360
ttcactttcg geggeggaac caaagtcgag atcaaacgaa ctgtggetge accatetgte 420
ttcatcttce cgecatetga tgageagttg aaatctggaa ctgectetgt tgtgtgeetg 480
ctgaataact tctatcccag agaggccaaa gtacagtgga aggtggataa cgeectecaa 540
tcgggtaact cccaggagag tgtcacagag caggacagea aggacagceac ctacagecte 600
agcagcacce tgacgctgag caaagcagac tacgagaaac acaaagtcta cgectgegaa 660
gtcacccate agggectgag ctegecegte acaaagaget tcaacagggg agagtgttag 720
<210> 55

<211> 239

<212> PRT

<213> Nhan tao

<220>
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<223> Protein tai tb hop

<400> 55

Met Arg Leu Pro Ala Gln Leu Leu Gly Leu Leu Met Leu Trp Val Ser
1 5 10 15

Gly Ser Ser Gly Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro
20 25 30

Val Thr Pro Gly Glu Pro Ala Ser Ile Ser Cys Lys Ser Thr Lys Ser
35 40 45

Leu Leu Asn Ser Asp Gly Phe Thr Tyr Leu Asp Trp Tyr Leu Gln Lys
50 55 60

Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Leu Val Ser Asn Arg Phe
65 70 75 80

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr
100 105 110

Cys Phe Gln Ser Asn Tyr Leu Pro Phe Thr Phe Gly Gly Gly Thr Lys
115 120 125

Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro
130 135 140

Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu
145 150 155 160

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp
165 170 175
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Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp
180 185 190

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205

Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln
210 215 220

Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

<210> 56
<211> 5

<212> PRT
<213> Nhén tao

<220>
<223> Peptit CDR

<400> 56
Asp Tyr Ile Met Leu
1 5

<210> 57
<211> 17
<212> PRT
<213> Nhan tao

<220>
<223> Peptit CDR

<400> 57

Asp Ile Tyr Pro Tyr Tyr Gly Ser Thr Ser Tyr Asn Leu Lys Phe Lys
1 5 10 15

Gly
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<210> 58
<211> 12
<212> PRT
<213> Nhan tao

<220>
<223> Peptit CDR

<400> 58
Gln Gly Gly Asp Gly Asn Tyr Val Leu Phe Asp Tyr
1 5 10

<210> 59
<211> 5
<212> PRT
<213> Nhén tao

<220>
<223> Peptit CDR

<400> 59
Gly Phe Ala Met Ser
1 5

<210> 60
211> 17
<212> PRT
<213> Nhén tao

<220>
<223> Peptit CDR

<400> 60

Thr Ile Ser Ser Gly Gly Thr Tyr Thr Tyr Ser Pro Asp Ser Val Met
1 5 10 15

Gly
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<210> 61
211> 11
<212> PRT
<213> Nhén tao

<220>
<223> Peptit CDR

<400> 61

Arg Leu Arg Arg Asn Tyr Tyr Ser Met Asp Tyr
1 5 10

<210> 62
<211> 11
<212> PRT
<213> Nhan tao

<220>
<223> Peptit CDR

<400> 62

Lys Ala Ser Gln Asn Val Gly Thr Thr Val Ala
1 5 10

<210> 63
<211> 7
<212> PRT
<213> Nhéan tao

<220>
<223> Peptit CDR

<400> 63
Ser Ala Ser Tyr Arg Tyr Ser
1 5

<210> 64
<211> 9

<212> PRT
<213> Nhén tao
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<220>
<223> Peptit CDR

<400> 64

GIn GIn Tyr Asn Ser Tyr Pro Phe Thr
1 5

<210> 65
<211> 16
<212> PRT
<213> Nhén tao

<220>
<223> Peptit CDR

<400> 65
Lys Ser Thr Lys Ser Leu Leu Asn Ser Asp Gly Phe Thr Tyr Leu Asp
1 5 10 15

<210> 66
211> 7
<212> PRT
<213> Nhén tao

<220>
<223> Peptit CDR

<400> 66
Leu Val Ser Asn Arg Phe Ser
1 5

<210> 67
211> 9
<212> PRT
<213> Nhén tao

<220>
<223> Peptit CDR

<400> 67
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Phe Gln Ser Asn Tyr Leu Pro Phe Thr
1 5
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