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Linh vie k¥ thuit dwoe dé cap

Sang ché dé cap dén khang thé don dong cta chudt 4C2 hoic khang thé don
dong thé kham hodc dugc l1am trong thich véi ngudi dic hiéu véi epitop trung hoa
chinh cta hemagglutinin cim HS5 va manh hoat tinh ciia n6. Sang ché con mé ta
phuong phap va ché phdm @& phong va diéu tri caim H5N1 bing cach sir dung cac
khang thé don dong chudt hoic khang thé don dong thé kham hoic dugc lam tuong

thich v&i ngudi hodc manh cia no.
Tinh trang k§ thuit ciia sang ché

Cac .an pham va céc tai liéu khac néu ra trong ban mé ta ndy dugc diung dé
lam sang t6 tinh trang k¥ thudt clia sdng ché hodc cung cap cac chi ti€t lién quan dén
viéc thuc hién sang ché, dugc két hop vao ban mod ta ndy bing céch vién dan, va dé

thuan tién duogc liét ké trong phan danh sach tai liéu tham khao.

Su xuat hién ching H5N1 cia virut cim A gin day va ty 18 tur vong cao do
ching gy ra & ngudi da gy ra lo lang vé kha ning bung phat cia dai dich cim trong
tuong lai. D3 c¢6 nhitng quan tdm va nd luc dang ké & quy mo toan ciu dé tim kiém
cac bién phép phong va tri liéu cac chiing H5N1 dang lan truyén va dé ngan ngira su
bung phat cua dai dich khac. Céc phuong phédp dung vacxin hién nay khong phat huy
duoc tac dung do su thay dbi khang nguyén cua céc ching virut cim. Céc phuong
phap nay doi hoi phai tbng hop khang thé trong co thé, do véy s€ khong c6 tac dung
bao vé nhanh chéng chéng sy nhiém H5N1 trong truong hop cé dai dich. Cac thube
chéng virut dugc cip phép luu hanh hién nay bao gém cac chat c ché kénh ion do
protein M2 tao ra (rimantidin va amantidin) va cdc chit (¢ ché neuraminidaza
(oseltamivir va zanamivir). D3 biét ring virut H5N1 ¢6 tinh khang chat irc ché kénh

ion do protein M2 tao ra (Beigel et al., 2005). Cac ching virut HSN1 méi hon hién
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dang dugc phan 1ap cling c6 tinh khing cic chit wc ché neuraminidaza nhu
oseltamivir va zanamivir (Le et al., 2005, de Jong va Hien, 2006). Céc chét ¢ ché
neuraminidaza cén phai duoc ding lidu cao va thoi gian diéu tri kéo dai (de Jong va
Hien, 2006), d4n dén lam ting kha ning xut hién cac tac dung phu ngoai mong

muon. Do do, can dén cac phuong phap khac dé di€u tri bénh cam.

Phép tri liéu mién dich thu dong bang cach st dung khang thé don dong
(mAb: monoclonal antibody) dugc xem nhur 13 mot lua chon c6 trién vong dé diéu tri
nhiéu bénh nhiém khudn. Hién nay, ngudi ta dang tép trung vao nghién clru phuong
phap tri liéu bang cach dung khang thé trung hoa tac dong dén protein HA1 cua virut
ctim. Viéc huéng dich dén protein nay 12 d& dang vi né nim trén bé mit cta virut va
khang thé tic dong dén protein nay c6 thé trung hoa virut mot cach hiéu qud. Do @6,
khang thé don dong tac dong dén epitop trung hoa cua hemagglutinin (HA) H5 c6 thé
12 mot bién phap hép din thay cho viéc ching ngira cha dong & nguoi, dac biét 13 &
nhitng ngudi ¢6 nguy co nhiém bénh cim cao, vi du nhu ngudi bénh khong phat trién
dugc phan tng mién dich thong thuong, tré so sinh, tré nhé hodc ngudi gia khoéng c6
dap g tot v6i mién dich cha dong. Viéc tao mién dich thu dong b::ing cach truyén
huyét thanh 14y tir ngudi dang phuc hdi bénh di lam gidm 50% ty 1€ tir vong trong dai
dich ctim va to ra 13 ¢ hiéu qua chéng nhiém virut cam A H5N1 (Kong va Zhou,
2004; Luke et al., 2006). Pidu quan trong 13 san phim mAb bét ky can phai c6 tac
dung bao vé rong chéng lai cac ching virut cam H5N1 dang lan truyén va phai ngin

ngira duge su chon loc tao ra thé dot bién khong bi trung hoa in vivo.
Bin chit ky thuit ciia sang ché

Sang ché dé cap dén khang thé don dong dic hiéu véi epitop trung hoa chinh
cta hemagglutinin cim H5 va méanh hoat tinh cia né. Sang ché con mé ta phuong
phap va ché pham dé phong va diéu tri cim H5N1 bang cach sir dung khang thé don

dong nhu vay hodc manh cta nd.

Do d6, theo khia canh thir nhat, sang ché d& xuét khang thé don dong déc hiéu

véi epitop trung hoa chinh clia hemagglutinin ¢cim H5 va manh hoat tinh cua no, tirc
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13 manh gén két véi khang nguyén (trong ban mo ta nay con dugce goi 14 manh khéang
thé). Theo mét phuong an, khang thé don dong nay 1a khang thé don dong ctia chudt
4C2. Theo phuong 4n thir hai, khang thé don dong nay 1a khang thé don dong thé
kham hodc dugc lam twong thich véi ngudi. Dic biét 13, khang thé don dong thé kham
hodc duge lam tuong thich véi ngudi gin két dic hiéu véi epitop cdu hinh cua
hemagglutinin H5 ma khang thé don dong cta chudt 4C2 gén két dic hiéu. Theo mdt
phuong 4n, khéng thé don dong (hoic 13 khang thé don dong cua chudt hodc khang
thé don dong thé kham hodc dugc 1am twong thich véi nguoi) hodc manh cia né gin
két dic hiéu véi epitop cdu hinh cta hemagglutinin H5 (HA), trong d6 epitop c4u hinh
nay bao gdm axit amin 155 (Ser) va 189 (Arg) caa protein HA trudng thanh. Theo
mdt phuong 4n khéc, viing xac dinh bd sung (CDR) ciia ving bién déi chudi nhe
(LCDR) nim trong trinh ty axit amin dugc néu trong SEQ ID NO:2 (trong ban md ta
ndy con dugc goi 1a HM448828 14 trinh tir axit amin clia viing bién dbi chudi nhe cta
chudt nhét). Theo mot phuong 4n bd sung, trinh ty axit amin cho cdc CDR bién di
chudi nhe 1a: LCDR1: QDISGH (SEQ ID NO:5); LCDR2: HGT (SEQ ID NO:6); va
LCDR3: VQYVQFPWT (SEQ ID NO:7). Theo mét phuong 4n, the viing x4c dinh bd
sung (CDR) ciia ving bién d6i chudi ning (HCDR) ndm trong trinh tu axit amin dugc
néu trong SEQ ID NO:4 (trong ban mo ta nay con duoc goi 1a HM448827 1a trinh tu
axit amin ctia ving bién di chudi ning cua chudt nhit). Theo mét phuong an khac,
trinh ty axit amin cho cdc CDR bién dbi chudi nang 13: HCDR1: GYTFTTYW (SEQ
ID NO:8); HCDR2: IDPYDSET (SEQ ID NO:9); va HCDR3: VRGGSTVAYFGV
(SEQ ID NO:10).

Theo mot phuong 4n, ADN ma hoa HM448828 chira trinh tu nucleotit duoc
n€u trong SEQ ID NO:1. Theo mét phuong an khac, ADN ma hoda HM448827 chira
trinh tur nucleotit duge néu trong SEQ ID NO:3. Theo mdt phuong 4n, viing bién ddi
ctia chudi nhe chira trinh tu axit amin dugc néu trong SEQ ID NO:2. Theo mdt
phuong 4n khac, viing bién dbi chudi niang chira trinh tu axit amin dwoc néu trong
SEQ ID NO:4. Theo mdt phuong an, ving 4n dinh cta chudi ning va chudi nhe thu
dugc tir cac té bao tao khang thé nguoi theo céc k§ thudt nhén dong vo tinh tiéu

chuan. Theo mét phwong 4n khac ving 6n dinh chudi ning ctia nguoi 13 ving én dinh
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chudi ning IgG1 clia ngudi.Theo mot phuong an bd sung, ving 6n dinh chudi ning
IgG1 cia ngudi chira trinh ty axit amin duge néu trong SEQ ID NO:22 (Sé truy cép
Ngén hang gen GenBank AAX09634.1). Theo m6t phuong an khéc, trinh ty axit
nucleic mi hoa trinh ty axit amin ndy dugc néu trong SEQ ID NO:21 (s truy cép
GenBank s6 AY885218. 1). Theo mét phuong an, ving dn dinh chudi nhe ctia nguoi la
ving 6n dinh chudi nhe kappa ctia ngudi. Theo mot phuong 4n khac, ving 6n dinh
chudi nhe kappa ciia ngudi ndy chira trinh ti axit amin duoc néu trong SEQ ID NO:24
(Sb truy cap Ngén hang gen GenBank.AAA58989.1). Theo mét phuong én khéc, axit
nucleic ma hoa trinh ty nay dugc néu trong SEQ ID NO:23 (Sé truy cip Ngan hang
gen GenBank J00241,1).

Theo mdt phuong 4n khac, sing ché dé xuét axit nucleic ma hoé khéng thé
don dong ctia chudt 4C2 hodc khang thé don dong thé kham hodc duge 1am tuong
thich véi nguoi duge mo ta trong ban md ta ndy hodc manh gin két voi khang nguyén
cua ching. Vi du v& trinh tu axit nucleic bao gf‘)m céc trinh ty dugc mo ta trong ban
md ta ndy. Theo mot phuong an bd sung, sang ché dé xuit vecto chira axit nucleic.

Theo mdt phuong an khac, sang ché d€ xuat t€ bao chira va biéu hién vecto.

Theo khia canh thir hai, sang ché mé ta phuong phap va ché phim dé phong
va diéu tri cam H5N1 bang céach st dung khang thé don dong cia chudt 4C2 nhu vay
hozc khang thé don dong thé kham hodic dugc 1am tuwong thich véi ngudi hodec manh
clia n6. Theo mot phuong 4an, sing ché dé xuit dugc phdm chira khang thé don dong
ctia chudt 4C2 hoic khang thé don dong thé kham hodc dwgc lam tuong thich voi
ngudi dugc mo ta trong ban mé ta niy va chét pha lodng hoic chit mang dugc dung.
Theo mdt phwong 4n khéc, duge phdm nay chira méanh gén két véi khéng nguyén cta
~ khéang thé don dong nay dugc md ta trong ban md ta nay va chit pha lodng hoic chit
mang dugc dung. Theo mét phuong én bd sung, dugc phim nay chua phan tr axit
nucleic ma hoa khang thé hodc manh khang thé néu trén va chét pha lodng hogc chét
mang dugc dung. Theo mdt phuong an khic, duoc phim niy chira vecto chira axit
nucleic néu trén va chit pha lodng hodc chit mang dugc dung. Theo mot phuong an
khac, duoc phdm nay chira t& bao biéu hién vecto néu trén va chit pha lodng hoic chét

mang dugc dung.
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- Theo mot phuong 4n, sang ché mo ta phuong phap lam giam nhiém virut cim
H5N1 & db6i tuong, hodic 1am giam nguy co nhidm virut cam H5N1 & déi tuong, uc
ché su nhim mét hodc nhiéu ching virut cim H5N1 hoic céc thé phén l4p cta n6 &
dbi tugng, hoic phong ngira sy nhiém bénh ciim hodc bénh do mot hodc nhiéu chiing
~ virut cim H5N1 hozc thé phén 14p gay ra. Theo phuong 4n nay, phuong phép nay bao
gbm viéc cip cho ddi tuong cin sir dung, lugng hitu hiéu tri liéu cia khang thé don
dong ctia chudt 4C2 hoic khang thé don dong thé kham hodc dugc 1am tuong thich
v6i ngudi duge mo ta trong ban md ta nay, hoic manh gin két véi khang nguyén cia
ching, phan tir axit nucleic chira polynucleotit ma ho4 khang thé hozc manh khang thé
néu trén; vecto chira polynucleotit néu trén; hoidc té bao biéu hién vecto néu trén. Theo
mot phuong 4n, dbi twong nay 1 ddi tugng khong phat trién dwoc phan tmg mién dich
- thong thudng, 1 tré so sinh, 13 tré nhé hoic 1a ngudi gia. Theo mdt phuong 4n khac,
viée cép mang lai hiéu qua trj liéu. Theo mot phuong 4n bd sung, hiéu qua trj liéu bao
gdm e ché su tréng hiéu gia virut cim, 1am giam hiéu gia virut ctim, (rc ché su ting

sao chép virut ctim, 1am gidm sao chép virut cam, e ché sy ting ting sinh virut cim
| hoaflé blém giam sy ting sinh virut cim, hogc 1am giam sy tién trién, mirc d nghiém
trong, tAn sudt, thoi gian méc hoic kha nang cé thé mic mdt hodc nhidu triéu chung
‘hoac bién chimg lién quan dén nhidm virut cam & dbi twong. Theo mot phuong an,
triéu chimg hodc bién ching dwoc chon tir chirng cam lanh, sét, ho, dau hong, ching
- xung huyét miii, xung huyét xoang, viém nhidm dudong mii, viém nhiém xoang, dau
nguoi, dau dau, mét moi, viém phéi, bénh viém phé quan, viém nhiém tai, dau tai va
tir vong. Theo mdt phwong 4n khéc, hiéu qua tri liéu nay bao gdm diy nhanh qué trinh
_ phuc hdi cha dbi tuong khoi nhiém virut cim H5N1. Theo mot phuong an khac, tac
nhan nay dugc cip cho ddi trong duoc cép trude, vé co ban ddng thoi v6i hodc sau

~ khi nhiém virut cim H5N1 cta dbi tuong.
MO ta vin tit cac hinh vé

Céc Fig. 1A va 1B thé hién hiéu qua phong bénh ciia mAb 4C2 & chudt nhét.
M&i nhém chuét nhét duge xir Iy trude bing 2,5mg/kg, Smg/kg hoic 10mg/kg mAb
4C2, mot ngay trude khi tdc dong br?mg SMLDsy H5N1 Indonesian HPAI da duoc lam
thich &ng v6i chudt nhét tir virut don vi huyét théng 1 A/HK/213/2003 (Fig. 1A) hodc

-6-
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don vi huyét théng 2.1 A/TLL013/06 (Fig. 1B). Chudt nhit duoc theo ddi vé su séng
sét trong subt thoi gian quan sat 14 ngdy. Céac két qua duogc thé hién 1a phan tram sy

song sot.

Céc Fig. 2A va 2B thé hién hiéu qua diéu tri cia mAb 4C2 & chuot nhét. Mbi
nhém chudt nhit duoc xir bing 2,5mg/kg, 5mg/kg hodc 10mg/kg mAb 4C2 mét ngay
sau khi tdc dong bang H5N1 Indonesian HPAI dd dugc 1am thich g v6i chudt nhét
tr virut don vi huyét théng 1 A/HK/213/2003 (Fig. 2A) va don vi huyét théng 2.1
A/TLLO013/06 (Fig. 2B). Chudt nhét dugc theo ddi vé su sbng sot trong sudt thoi gian

quan sat 14 ngay. Cac két qua dugc thé hién 13 phan trim su séng sot.

Céc Fig. 3A va 3B thé hién hiéu qua phong bénh cia 4C2 th8 kham & chudt
nhit. M&i nhém chuét nhit duge xir ly truée bing 2,5mg/kg, Smg/kg hosc 10mg/kg
ch4C2 mot ngdy trudc khi tac dong (kich thich) bing SMLDs, H5N1 Indonesian
HPAI di dugc lam thich tmg vé6i chudt nhit tir virut don vi huyét théng 1
A/HK/213/2003 (Fig. 3A) hoic don vi huyét théng 2.1 A/TLL013/06 (Fig. 3B). Chuot
nhét dugc theo ddi vé sy sdng sot trong subt thoi gian quan sat 14 ngay. Cac két qua

duge the hién 1a phan tram sy song sot.

Céc Fig. 4A va 4B thé hién hiéu qua didu tri ctia 4C2 thé kham & chudt nhit.
Mdi nhém chudt nhit duge xir bang 2,5mg/kg, Smg/kg hodc 10mg/kg of ch4C2 mot
ngdy sau tac dong bang H5N1 Indonesian HPAI da dugc lam thich mg v&i chudt nhit
tr virut don vi huyét théng 1 A/HK/213/2003 (Fig. 4A) va don vi huyét théng
2.1A/TLL013/06 (Fig. 4B). Chuét nhét dugc theo ddi vé sur séng s6t trong subt thoi

gian quan sat 14 ngay. Cac két qua dugc thé hién 12 phin tram su sdng sét.
M0 ta chi tiét sang ché

Sang ché dé xuét khang thé don dong cua chudt 4C2 hoic khang thé don dong
thé kham hodc dugc 1am tuong thich voi ngudi dic hiéu vdi epitop trung hoa chinh
clia hemagglutinin cim H5 va manh hoat tinh ctia né. Sang ché con mo ta phuong

phép va ché phdm @& phong va didu tri cam H5N1 bang cach sir dung khang thé don
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dong chudt nhu vdy hodc khang thé don dong thé kham hodc dugc 1am tuong thich

v6i ngudi hodc manh cda nd.

Cum tir "dugc phéan 1ap" ding dé chi phan tir chit lidu sinh hoc duoc tach ra

khéi it nhat mdt so6 trong cac hgp phan xuat hién trong ty nhién cung véi nd.

Cac thuat ngit "khang thé" hodc "cac khang thé" nhu dugc sir dung & ban md
ta ndy 1a cac thuét ngit dugce ding trong linh vuc k§ thuat nay va dugc hiéu 1a dung dé
chi céc phén tir hode méanh hoat tinh ctia cdc phén tr ma gan két véi cac khang nguyén
d3 biét, dic biét 1a cac phan tir globulin mién dich va céc ph?m c6 hoat tinh mién dich
clia cdc phan tir globulin mién dich, tirc 14 cac phén tir ¢6 vi tri gin két gin két dic
hiéu véi khéng nguyén. Globulin mién dich 12 protein chtra mét hodc nhiéu polypeptit
- v& co ban duoc m3 hoa bdi gen cia ving 6n dinh kappa va lambda, alpha, gamma,
delta, epsilon va mu cta globulin mién dich, ciing nhu gen ving bién déi globulin
mién dich myriad. Cac chudi nhe dugc phan loai 13 kappa hoic lambda. Cac chudi
ndng dugc phan loai 12 gamma, mu, alpha, delta, hodc epsilon, ma cac chudi ning nay
13 yéu té x4c dinh cac nhom globulin mién dich 1an luot 13 IgG, IgM, IgA, IgD va IgE.
Ngoai ra, ciing di biét phan nhém cia chudi nang. Vi du, chudi nang IgG & ngudi cod
thé 12 phan nhém IgG1, IgG2, IgG3 va IgG4 bét ky. Globulin mién dich theo sang ché
c6 thé thudc nhom bét ky (IgG, IgM, IgD, IgE, IgA va IgY) hoic phan nhom (IgGl,
1gG2, IgG3, 1gG4, IgA1 va IgA2) clia phan tir globulin mién dich.

Nhu dugce st dung & ban mo ta nay "gan két dac hié¢u" khi néi dén khang thé
cd nghia 1a khang thé gén két voi khang nguyén dich ctiia nd vai ai Iuc 16n hon so voi

su gan ket cia nd véi cac khang nguyén cd cau tric khac.

Pon vi cdu tric globulin mién dich dién hinh di dwogc biét dén 14 tetrame. Mai
tetrame dugc cdu thanh tir hai cip chudi polypeptit gibng nhau, mdi cip c6 mot chudi
"nhe" (khoang 25kD) va mot chudi "ning" (khoang 50-70kD). Piu tin N cia mdi
chudi x4ac dinh ving bién ddi vao khoang 100 dén 110 axit amin hogic nhiéu hon cha

yéu chiu trach nhiém cho viéc nhén biét khang nguyén. Cac thuat ngit chudi nhe bién
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ddi (V) va chudi ndng bién doi (Vy) lan lugt dung d€ chi cac chudi nhe va chudi nang

nay.

Khang thé ton tai & dang khang thé nguyén ven c6 chidu dai dy di hodic mot
s6 manh da duoc dic ta duoc tao ra bing cch phan cit bang cac peptidaza hodc hoa
chit khac nhau. Do v4y, vi du, pepsin phan cét khang thé & phia dusi méi lién két
disulfua trong vung ban 18 dé tao ra F(ab'),, 1a dime ciia Fab ma 13 chudi nhe két ndi
v&i Vy-CH; bang lién két disulfua. F(ab'), c6 thd dugc phan gidgm & didu kién nhe
nhéng. dé pha v& mbi lién két disulfua trong ving ban 1& nhd do chuyén hoa dime
F(ab')z thanh monome Fab'. Monome Fab' ndy vé co ban 13 ménh Fab v&i mot phan
ctia ving ban 1& (xem Fundamental Immunology, W. E. Paul, ed., Raven Press, N.Y.
(1993) cho mb ta chi tiét hon vé cac manh khang thé khac). Trong khi ma cc manh
khéng thé khac nhau dugc x4c dinh tir sy phan cit khang thé nguyén ven, ngudi c6
hiéu biét trung binh trong linh virc s& nhan biét rang mdi méanh bit ky trong s6 nhiéu
ménh khéng thé c¢6 thé dwoc tdng hop de novo hodc bang phuong phap hod hoc hodc
bang cach st dung phuong phap ADN téi td hop. Do vay, thuat ngit khang thé, nhu
duogc st dung & ban mo ta ndy con bao gdm manh khang thé hoic tao ra bang cach
bién dbi phén tir khang thé nguyén ven hoic dugc tdng hop de novo hodc khang thé va

manh thu dudc bangphuong phap ADN t4i td hop.

"Khéng thé" trong pham vi ctia sang ché dugc dy dinh 14 bao gdm khang thé
don dong thé kham hozc dugc 1am twong thich véi ngudi, cling nhu manh hoat tinh
ctia n6. Vi du vé manh hoat tinh cia céc phan tir ma gin két v6i cac khang nguyén da
biét bao gdm cac chudi nhe va chudi nang dugc tach riéng, manh Fab, Fab/c, Fv, Fab',
va F(ab'),, bao gdm san phim cta thu vién biéu hién globulin mién dich Fab va méanh

gin két v6i epitop cia khang thé va manh bét ky duogc dé cap trén day.

C6 thé thu dugc cac manh hoat tinh nay tir khang thé theo sang ché bang cach
dung m@t sb k¥ thuat. Vi dy, khang thé don déng co thé bi phén cit b;‘:ing enzym,
ching han nhu pepsin, va dugc xt Iy bang budc loc gel HPLC. Sau do, cac phén thich
hop chta manh Fab cé thé dugc thu gom va cO dic béng cach loc mang va céac

phuong phép tuong tu. Tham khao mo ta chi tiét hon cac ky thuat thong thuong dé
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phan 1dp méanh hoat tinh ciia khang thé, ching han trong Khaw et al. (1982);
Rousseaux et al. (1986).

CAc khang thé dugc tao ra bang cach tai td hop c6 thé 1a khang thé c¢6 chiéu
dai ddy du thong thuong, manh khang thé hoat tinh da biét tir phan cét protein phan,
méanh khang thé hoat tinh duy nhét ching han nhu Fv hoic chudi don Fv (scFv),
khang thé duogc 1am khuyét mién, va cic khang thé tuong tu. Khéng thé Fv ¢6 kich ¢&
khoang 50Kd va chira ving bién ddi ctia chudi nhe va chudi ning. Polypeptit Fv chudi
don ("scFv") 14 heterodime VH::VL dugc lién két ddng hoa tri 1a c6 thé dugc bidu
hién tir axit nucleic bao gém cac trinh ty m3 hoa VH va VL hodc duoc lién két truc
tiép hodc dugc lién két bang mbi lién két m3 hoa peptit. Xem Huston et al. ( 1988).
Mot sé cdu triic c6 thé chuyén hod chudi polypeptit nhe va ning két v6i nhau khi &
trang thai tu nhién nhung dugc tach ra khoi nhau bing phuong phap hod hoc ra khoi
‘ving V khéng thé thanh phén tir scFv phan tir ndy s& cudn gap thanh ciu tric ba chidu
vé co ban tuong trr voi cu tric cta vi tri gin két voi khang nguyén. Xem vi du patent

M¥ s6 5,091,513; 5,132,405 va 4,956,778.

Vi tri két hop diing dé chi phan phan tir khang thé ma tham gia vao su gén két
v6i khang nguyén. Vi tri gan két voi khang nguyén duoc tao ra béi cac gbc axit amin
ctia ving bién dbi ("V") dau tan N cia chudi ning ("H") v nhe ("L"). Ving bién ddi
ctia khéng thé chira ba doan dudi c6 tinh phan hudng cao duge goi 12 "ving siéu bién"
hodc "ving xé4c dinh bd ctru" (CDR) ndm gifta cic ving doan dudi ndm bén suon co
tinh bao toan hon dugc biét dén 13 "ving khung" (FR). Trong phan tir khang thé, ba
ving siéu bién ctia chudi nhe (LCDR1, LCDR2, va LCDR3) va ba viing siéu bién cua
chudi ning (HCDR1, HCDR2 va HCDR3) dugc bd tri twong tmg so v6i nhau trong
khong gian ba chiéu dé tao ra bé mat hodc tii gén két voi khéng nguyén. Do do, vi tri
két hop clia khang thé 13 c4c axit amin cAu thanh cic CDR ciia khang thé va cac gbc

khung bat ky ma tao ra tai vi tri gin két.

C6 thé x4c dinh viéc nhan dién cac gbc axit amin & mot khang thé cu thé tao
ra vi tri két hop bing cach sir dung cac phuong phap da biét trong linh vuc k§ thuat
nay. Xem, vi du, céng bb don xin cip patent M§ sb 2010/0080800. Viéc nhan dién céc
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gbc axit amin trong mot khang thé cu thé ma nim ngoai cac CDR, tuy nhién van tao
nén mot phan cia vi tri két hop nho ¢6 mach bén 13 mot phan cia 16p 16t cta vi tri két
hop (tirc 13 c6 thé lién két thong qua vi tri két hop), ¢6 thé duge xac dinh bang céach st
dung cic phuong phép da biét trong linh vuc k¥ thuat nay ching han nhu tao miu
phan tir va tinh thé hoc tia X. Xem vi du, Riechmann et al. (1988).

* Khang thé thé kham 13 cac khang thé trong d6 mot hodc nhidu vung cta khéng
~ thé 1a tir mot loai dong vat va mot hodc nhidu ving khang thé 13 tir loai dong vat khc.
" Khang thé thé kham duoc wu tién 1a khang thé bao gdm vung tir globulin mién dich
clia dong vt linh truéng. Khang thé thé kham dung cho tng dung 1am sang trén nguoi
thuong duoc hiéu 13 c6 ving bién ddi tir dong vat khong phai ]a ngudi, vi du loai gdm
nham, c6 ving 4n dinh tur ngudi. Ngugce lai, khang thé dugc lam tuong thich véi
* ngudi st dung cac CDR tir khang thé khong phai 12 ngudi voi phan 16n hoic tit ca cac
ving khung bién dbi tir va tit ca cac ving on dinh tir globulin mién dich cua
~ngudi.Khéng thé thé khim ding cho nguoi thudng dugce hidu 1a c6 ving bién ddi tir
lodi ggm nhdm. Khang thé thé kham cua ngudi dién hinh cé ving on dinh chudi ning
tir ngudi va vimg on dinh chudi nhe tir ngudi véi ving bién d6i cia ca chudi ning va
chudi nhe tir khang thé loai gdm nhim. Khang thé thé kham c6 thé bao gém mét sb
thay dcx)ii\;é trinh tur axit amin nguyén thé ciia ving dn dinh ngudi va trinh tu viing bién
Adcz)i‘ loai gim nhdm nguyén thé. C6 thé didu ché khang thé thé kham va duoc lam
t&ong thich v&i nguoi theo cac phuong phap da biét trong linh vuc k§ thuét nay bao
gdbm cac phuong phép ghép CDR (xem vi du, patent My sb 5,843,708; 6,180,370;
5,693,762; 5,585,089; 5,530,101), phuong phap sip xép lai trat tu mach (xem vi du,
patent My sb 5,565,332; Rader et al. (1998)), phuong phép tao miu phan tir (patent
My s6 5,639,641), va chc phuong phép tuong tu.

"Khang thé dugc lam tuwong thich véi ngudi" nhu duge st dung ¢ ban mo ta

nay trong trudng hop khang thé gdm hai chudi la khang thé trong d6 it nhit mot chudi
1a dugc 1am twong thich v6i ngudi. Chudi khéang thé duge lam tuong thich véi ngudi

| c6 ving bién dbi trong d6 mot hodc nhiéu ving khung 1a ngudi. Khang thé dugce 1am
tuong thich v&i ngudi dang chudi don 14 khang thé trong d6 chudi niy ¢ ving bién

dbi trong d6 mot hodc nhidu viing khung 13 tir ngudi. Cac phan khéng phai 14 tir nguoi
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clia ving bién ddi ctia chudi khang thé duge lam tuong thich véi ngudi hodc manh cia
né 14 thu duge tir ngudn khong phai 1a ngudi, dic biét 1a khang thé khong phai cia
ngudi, thong thudng 13 ¢6 ngudn gdc tir lodi gim nhidm. Sy tham gia cia cac phan
khéng phai 14 ngudi ciia khang thé duoc 1am tuong thich v6i ngudi thuong dugc tao ra
& dang it nhit mot ving CDR nim rai rac trong viung khung thu dugc tir mot (hodc
nhiéu) globulin mién dich ngudi. Ngodi ra, cic gbc trg giup ving khung c6 thé duge

bién doi d€ co duogc ai luc gan két.

Khang thé duoc 1am twong thich véi ngudi c6 thé chira ving én dinh (vi du, it
nhat mot viing 6n dinh hodc phan cua no, trong trudng hop chudi nhe, va tot hon néu
13 ba ving 6n dinh trong truong hop chudi ning). Ving 6n dinh cia khang thé duoc
lam tuong thich véi ngudi néu c6 mit thuong 13 cia ngudi. Cac phuong phép dé thu
dugc "khang thé dugc lam twong thich véi ngudi" 1a da biét dbi véi ngudi co hidu bibt
trung binh trong linh vyc k¥ thuat ndy. Xem, vi du, céng bb don xin cip patent My sb
2010/0080800.

Thuat ngit ving én dinh (CR) nhu dugc st dung & ban md ta nay ding dé chi
gen ciia viing on dinh ciia globulin mién dich. Cac gen ciia ving dn dinh ma hoa phin
phan tir khang thé mang lai chirc ning hiéu tng. Dbi véi khang thé ngudi thé kham va

‘khang thé dugc 1am twong thich véi ngudi, thong thudng ving 6n dinh khéng phai 1a
clia ngudi (vi dy, ciia chudt) duge thay thé bang ving 6n dinh cia ngudi. Ving 6n
dinh ctia dbi tuong khang thé thé kham hodc duge lam tuong thich v6i nguoi thuong
thu dugc tir globulin mién dich cia ngudi. Ving én dinh chudi ning c6 thé duge chon
tir dang isotyp bét ky trong nim isotyp: alpha, delta, epsilon, gamma hodc mu. Ngoai
ra, cic chudi ning cia cic phan nhém khac nhau (ching han nhu phén nhém IgG cua
céc chudi ning) chiu traich nhiém cho cac chirc nang hiéu Gng khac nhau va do do,
bang cach lua chon ving én dinh chudi ning mong mudn, cé thé tao ra khang thé véi
chtrc ning hiéu tng mong mudn. Ving én dinh ma c6 thé dugc st dung nim trong

- pham vi cta sing ché 1a gamma 1 (IgG1), dic biét vung Fc cta isotyp gamma 1

(IgG1), gamma 3 (IgG3) va dic biét 12 gamma 4 (IgG4). Vung n dinh chudi nhe ¢6

thé 1a dang kappa hoic lambda, t6t hon néu 13 dang kappa.Theo mét phuong an, ving
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6n dinh chudi nhe 13 chudi én dinh kappa ctia ngudi (Hieter et al. (1980)) va chubi én
dinh ning 14 chudi én dinh IgG4 cta ngudi.

Thuat ngit viing bién ddi (VR) nhu duge sir dung & ban md ta nay ding dé chi
céc mién trong mbi cip cac chudi nhe va ning trong khang thé tham gia trirc tiép vao
viéc gin két khang thé véi khang nguyén. Mdi chudi ning c6 & mot dau 1a mién bién
dbi (V) tiép theo 12 mot s6 mién 6n dinh. M3i chudi nhe c6 mién bién déi (V) & mot
d4u va mién 6n dinh & dau kia cta n6; mién 4n dinh caa chudi nhe duogc sép hang véi
mién én dinh thir nhat cia chudi nang, va mién bién ddi caa chudi nhe dugc sép hang

v6i mién bién doi cuia chudi nang.

‘Thuét ngft ving khung (FR) nhu duge st dung & ban mo ta ndy dung dé chi
mdt hodc nhiéu viing khung trong viing bién ddi cua cac chudi nhe va chudi ning clua
khang thé (Xem Kabat et al. (1992); Johnson va Wu (2001); http colon backslash
backslash immuno dot bme dot nwa dot edu).Cac thuit ngit ndy bao gém céc ving
trinh tu axit amin nim gifta cac CDR trong ving bién dbi cta cac chudi nhe va chudi

ning ciia khang thé.

~ Céac gbc CDR va FR duoc x4c dinh theo dinh nghia trinh ty tiéu chuén (Kabat
et al. (1992), va dinh nghia cu tric (vi du, nhu trong Chothia and Lesk (1987)). Khi
ma hai phuong phap niy din dén sy nhan dién hoi khac nhau v& CDR, thi dinh nghia
chu triic 1a duge wu tién, nhung cac gbc duge nhén dién bang cach phuong phap dinh
nghia trinh ty dugc xem 13 cac gbe FR quan trong cho viée quyét dinh cac gbc khung

nao s&€ dugc dua vao trinh tu lién Gng.

Thuét ngit "khéng thé don dong" ciing 13 thuét ngir dugc dung rdng rai trong
linh vyc k¥ thuit ndy va diing dé chi khang thé 13 sin phim cia mot té bao tao khéng
thé duoc tach dong. Khang thé don dong thudng dugc tao ra bang cach dung hop té
bao B tao khang thé c6 thoi gian séng ngén binh thuong véi té bao phat trién nhanh,
ching han nhu té bao ung thu (d6i khi con duge goi 13 t& bao "bat tir"). Té bao lai thu
duoc, hoic khéi t& bao lai, nhan 1én mot cach nhanh chdng, tao ra dong v6 tinh san

xuét khéng thé.
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Thuit nglr "manh" dung dé chi phén hodac mdt by phén cua khang thé hodc
chudi khang thé chira it gdc axit amin hon khang thé hodc chudi khéng thé nguyén ven
hoic ddy di. C6 thé thu duge manh bang cach xir Iy bing phuong phéap hod hoc hodc
enzym khang thé hodc chudi khang thé nguyén ven hogc day du. Ngoai ra ciing ¢6 thé
thu dugc manh bang phuong phép tai td hop. Cac manh dua ra 1am vi du bao gbm
manh Fab, Fab', F(ab'),, Fabc va/hoic manh Fv. Thuit ngit "manh gn két voi khang
nguyén" diing dé chi méanh polypeptit ciia globulin mién dich hogc khang thé ma gin
két v6i khang nguyén hodc canh tranh véi khang thé nguyén ven (ttc 13 véi khang thé
nguyén ven ma ching dugc tao ra tir d6) cho sur gin két voi khang nguyén (ttrc 1a gén
két dac hiéu). Manh gén két duoc tao ra béng k¥ thuat ADN téi t hop, hodc bﬁng
cach phan cét bing hoa hoc hodc enzym globulin mién dich nguyén ven. C4c manh

gén két bao gém Fab, Fab', F(ab'),, Fabc, Fv, va khang thé chudi don.

Khang thé duoc lam twong thich v6i ngudi ¢6 tinh sinh mién dich gidm di
vdl‘mg dé chi khang thé dwoc 1am tuong thich véi ngudi c6 tinh sinh mién dich giam di

so v&i khang thé géc, vi dy, khang thé chu6t.

Khang thé dugc 1am tuong thich véi ngudi v& co ban gilt dugc cac dic tinh
gan két ciia khang thé gbc ding dé chi khang thé duoc lam twong thich véi nguoi duy
tri dugc kha ning gin két dac hiéu khang nguyén duge nhan biét bsi khang thé gbc
dugc ding dé tao ra khang thé dugce lam tuong thich véi ngudi nay. Tét hon néu
khang thé dugc 1am twong thich v6i ngudi i luc gén két voi khang nguyén va tinh
pham giéng nhu hoiic vé& co ban gidng nhu khang thé gbc. Ly tuong 1a, &1 luc cia
khang thé s& khong nhoé hon 10% ai luc cia khang thé gbc, tot hon nira néu khong nho
hon khoang 30%, va t6t nhét néu ai luc nay s& khong nho hon 50% i lyc ctia khang
thé gbc. Cac phuong phép danh gid &i luc gin két véi khang nguyén 1a da bibt trong
linh vyc k§ thuit ndy va bao gdm thir nghiém gin két ban t&i wu (half-maximal

binding assay), thir nghiém canh tranh, va phan tich Scatchard.

Ngodi ra, thut ngit "véi mot luong diéu tri hiru hiéu" dung dé chi lugng
khang thé ma, khi dugc ding cho ngudi hodc dong vat, da dé mang lai tic dung tri

liéu & nguoi hodc dong vat néu trén. Lirgng hitu hiéu duge x4c dinh mot cach dé dang
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bdi ngudi co hidu biét trung binh trong linh vuc k§ thuit nay theo quy trinh thong
thuong.

Nhu duge st dung & ban mo ta nay, cac thudt ngtr "dicu tri" "phong ngira,"
"phong" va "ngin nglra" ding dé chi viéc phong su xuat hién hodc khdi phat ciia mot
hodc nhi€u triéu ching cia rdi loan & doi tugng tao ra nho viée cap tac nhan phong

bénh hodc tri licu.

Theo khia canh thit nhat, sing ché d& xuét khang thé don dong dic hiéu véi
" epitop trung hoa chinh ctia hemagglutinin cam H5 va méanh hoat tinh cia n6, tirc 12
"manh gén két voi khang nguyén (trong ban moé ta nay con duge goi 12 ménh khéang
thé). Theo mdt phuong 4n, khang thé don dong nay 14 khang thé don dong ciia chudt
4C2. Khang thé don dong ctia chudt 4C2 dugc tao ra tir khéi té bao lai chudt nhét
4C2. Khéi té bao lai chudt nhit 4C2 dwgc giri ndp luu ngay 3/8/2010 theo céc didu
khoan ciia Hiép udc Budapet véi Trung tdm nudi cdy M§ (American Type Culture
Collection), 10801 University Blvd., Manassas, VA 20110, USA, va c6 sb truy cép
PTA-11241. Sang ché con @ cap dén khdi té bao lai tao khang thé don dong cua
chuot 4C2. Theo phuong 4n thir hai, khang thé don dong nay 13 khéng thé don dong
thé kham hodc duoc 1am tuong thich voi ngudi.Diac biét 13, khang thé don dong thé
kham hoic dugc lam twong thich véi ngudi gin két dac hidu voi epitop cdu hinh cua
hemagglutinin H5 ma khang thé don dong ctia chudt 4C2 gén két dic hiéu. Theo mot
phuong 4n, khang thé don dong (hoic 13 khang thé don dong cua chudt hodc khéng
thé don dong thé kham hoic dugc 1am twong thich v6i ngudi) hodc manh cia né gén
két dc hidu véi epitop cdu hinh ciia hemagglutinin H5 (HA), trong d6 epitop cAu hinh
nay bao gdm axit amin 155 (Ser) va 189 (Arg) cua protein HA trudng thanh. Theo
mot phuong 4n khic, ving xic dinh bd sung (CDR) cia ving bién ddi chudi nhe
(LCDR) nim trong trinh tur axit amin dugc néu trong SEQ ID NO:2 (trong ban mo ta
ndy con dugc goi 13 HM448828 13 trinh tu axit amin cta ving bién d6i chudi nhe
chudt nhét). Theo mdt phuong 4n bd sung, trinh tur axit amin cho cac CDR bién ddi
chudi nhe 1a: LCDR1: QDISGH (SEQ ID NO:5); LCDR2: HGT (SEQ ID NO:6); va
LCDR3: VQYVQFPWT (SEQ ID NO:7). Theo mét phuong an, ving xac dinh bd

sung (CDR) ctia viing bién ddi chubi niang nay (HCDR) nim trong trinh tu axit amin
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duoc néu trong SEQ ID NO:4 (trong ban md ta nay con dugc goi 1a HM448827 13
trinh tu axit amin ciia viing bién d6i chudi ning ctia chudt nhit). Theo mot phuong an
khéc, trinh ty axit amin cho c4c CDR bién d6i chudi nang 1a: HCDR1: GYTFTTYW
(SEQ ID NO:8); HCDR2: IDPYDSET (SEQ ID NO:9); va HCDR3:
VRGGSTVAYFGV (SEQ ID NO:10).

Theo mdt phuong én, ADN ma hoa HM448828 chira trinh tu nucleotit dugc
néu trong SEQ ID NO:1. Theo mét phuong 4n khac, ADN ma hod HM448827 chira

trinh tu nucleotit dugc néu trong SEQ ID NO:3. Theo mdt phwong 4n, ving bién dbi

ciia chudi nhe chira trinh tu axit amin dugc néu trong SEQ ID NO:2. Theo mdt
phuong 4n khéc, viing bién ddi chudi nang nay chira trinh tir axit amin duge néu trong

SEQ ID NO:4. Theo mdt phuong 4n, ving dn dinh cia chudi ning va chudi nhe 13 tir

4 rn-guéri. Theo mot phuong 4n khac, viing 6n dinh chudi ning cta nguoi 1a ving 6n dinh
~ chudi ning IgG1 clia ngudi. Theo mdt phuong 4n bd sung, ving dn dinh chudi nang

'IgGl ctia ngudi chira trinh ty axit amin duge néu trong SEQ ID NO:22 (S6 truy cap

Ngén hang gen GenBank AAX09634.1). Theo mdt phuong an khac, trinh tu axit
nucleic ma hoa trinh tu axit amin nay dugc néu trong SEQ ID NO:21 (S6 truy cap
GenBank s AY885218. 1). Theo modt phuong 4n, ving 6n dinh chudi nhe cta ngudi 13
-Vﬁng én dmh chudi nhe kappa ctia ngudi. Theo mdt phuong 4n khéc, ving 6n dinh
chué)i nhe kappa cta nguoi ndy chira trinh tu axit amin dugc néu trong SEQ ID NO:24
(S6 truy cép Ngén hang gen GenBank. AAA58989.1). Theo mdt phwong an khéc, axit
nucleic ma ho4 trinh tw ndy dugc néu trong SEQ ID NO:23 (S truy cdp Ngén hang
gen GenBank J00241.1).

Theo mdt phuong 4n khéc, sang ché d& xuét axit nucleic m3 ho4 khang thé
don dong ctia chudt 4C2 hoic khing thé don dong thé kham hodc dugc lam tuong
thich v6i ngudi duge mo ta trong ban md ta nay hodc manh gin két véi khang nguyén
ctia ching. Vi du v& trinh tyr axit nucleic bao gbm cac trinh ty duoc mo ta trong ban
mo ta ndy. Theo mot phuong 4n bd sung, sang ché d& xult vecto chua axit nucleic

nay. Theo moOt phuong 4n khéc, sang ché dé xuat t€ bao chira va bi€u hién vecto nay.
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Theo mot phuong an, khang thé duoc 1am tuong thich véi ngudi duge didu
ché bang cach két hop céc ving 6n dinh chudi nhe va chudi ning ngudi véi ving bién
d6i ctia chudi nhe va chudi ning chudt nhét bang céach sir dung céc k¥ thuat dugc mod
ta trong ban md ta ndy, cling nhu cac k¥ thuét da biét ddi véi ngudi co hiéu biét trung
binh trong linh vyc nay. Theo mdt phuong 4n khac, khang thé duoc lam tuong thich
v6i ngudi duge diéu ché trong do cac trinh ty ADN duge téng hop ma ho4 trinh tu V;
va Vy duge 1am tuong thich véi ngudi chita cac CDR lan lugt ctia ving bién dbi chudi

nhe va ning chudt nhit dugc mo ta trong ban mo ta nay.

Céc phuong phap tong hop ADN m3 hoa protein c6 trinh tir da biét 1a d3 biét
trong linh vuc k¥ thuat ndy. Bang cach sir dung cdc phuong phéap nhu vay, céc trinh tur
ADN ma ma3 hoé khang thé dugc lam tuong thich véi ngudi 1a déi tuong cia sang ché
duoc téng hop, va sau d6 dugce biéu hién trong cdc hé vecto thich hop dé biéu hién
khang thé tai t6 hop. Qua trinh niy c6 thé duoc thyuc hién trong hé vecto bt ky ma tao
ra trinh tu khang thé duoc 1am twong thich véi ngudi dbi tuong cua sang ché, ching
han nhu biéu hién cia protein dung hop chira trinh tu mién On dinh cta nguodi va trinh
tu mién bién ddi ctia chudt nhit duoc két hop véi nhau dé tao ra khang thé chac ning

(gén két v6i khang nguyén).

Céc vecto biéu hién, t& bao vat chu thich hop dé biéu hién khéng thé tai tb hop
va dic biét 12 khang thé dugc 1am tuong thich véi nguodi va cac phuong phap thich
hop dé biéu hién cac khang thé nay di biét trong linh vuc k§ thuat nay. Xem, vi du,
patent M¥ sb 7,074,406.

Té bao vat chu di biét c¢6 kha nang biéu hién globulin mién dich chirc nang
bao gﬁ“)m, vi du, té bao cia dong vat c6 vu chéng han nhu c4c té bao bu@)ng tritng chuot
t4i ma Trung qudc (CHO: Chinese Hamster Ovary), cac té bao COS, cac té bao u tuy,
vi khuén chéng han nhu Escherichia coli, cic t& bao nidm men chéng han nhu
Saccharomyces cerevisiae, ngoai ra 13 cac té bao vat cha khac. Trong sb cac loai té
bao ndy, nhidu nha nghién ctru st dung té bao CHO do chung c6 kha ning biéu hién

mdt cach hiéu qua va ti€t ra globulin mién dich.
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Chii yéu thi biéu hién tai t5 hop khang thé dugc 1am tuong thich véi ngudi
dugc thuc hién bing mot trong sd hai phuong phap chung. Trong phuong phap thu
nhét, cac t& bao vat chi dugc chuyén nap bé‘mg mot vecto tao ra biéu hién cua ca trinh
tu bién d6i chudi ning va nhe duoc dung hop véi ving 6n dinh dugc Iya chon. Trong
phuong phép thfr hai, t& bao vat chi duoc chuyén nap bang hai vecto, ma 1an luot tao
ra biéu hién ciia mot trong sb trinh tu bién ddi chudi ndng hodc nhe dugc dung hop véi

viing 6n dinh duge chon loc.

Theo khia canh th hai, séng ché mé ta phuong phép va .ché pham dé phong
va diéu tri cim H5N1 béng céch st dung nhu vay khang thé don dong cta chudt 4C2
hoic khang thé don dong thé kham hodc dugc lam tuong thich véi ngudi hodc manh
clia né. Theo mdt phuong 4n, sang ché dé xuit duoc phim chira khang thé don dong
ctia chuodt 4C2 hodc khang thé don dong thé kham hodc duge lam tuong thich véi
ngudi dugc md ta trong ban mo ta niy va chét pha loing hodc chit mang dugc dung.
Theo mdt phuong 4n khac, dugc pham niy chira manh gin két véi khéng nguyén cta
“khang thé don dong nay duoc mod ta trong ban mo ta nay va chat pha long hodc chit
mang dugc dung. Theo mot phuong 4n bd sung, duoc phim nay chua phéan t axit
nucleic mi hoa khang thé hodc manh khang thé néu trén va chat pha lodng hoic chét
mang dugc dung. Theo mot phuong 4n khéc, dugc pham niy chira vecto chira axit
nucléic néu trén va chét pha loing hoic chit mang dugc dung. Theo mét phuong an
khac, duge phim néiy chira t& bio biéu hién vecto néu trén va chit pha lodng hodc chit

mang dugc dung.

Theo mot phuong an, sang ché mé ta phuwong phap 1am giam nhiém virut cim
H5N1 & dbi tuong, hodc 1am gidm nguy co nhiém virut cam H5N1 & d6i tugng, rc
ché su hhiém mét hoic nhiéu chting virut cim H5N1 hoic céc thé phén ldp cia n6 &
dbi tuong, hoic phong ngira sy nhiém bénh cim hodc bénh do mot hodc nhiéu ching
virut cim H5N1 hoc thé phan 1ap gy ra.Theo phuong 4n nay, phuong phép nay bao
gf)m viéc cép cho d6i tugng can st dung, luong hiru hiéu tri liéu cta khang thé don
dong ciia chudt 4C2 hoidc khang thé don dong thé kham hodc duge lam tuong thich
v6i ngudi duge md ta trong ban mo ta nay, hodc manh gin két véi khang nguyén cia

chung, phan tir axit nucleic chtta polynucleotit ma hoa khang thé hoic méanh khang thé
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néu trén; vecto chira polynucleotit néu trén; hodc t& bao biéu hién vecto néu trén. Theo
mdt phuong 4n, ddi tuong nay 1a déi tuong khong phét trién dugc phan tng mién dich
thong thudng, 1a tré so sinh, 1a tré nho hodc 1a ngudi gia. Theo mot phuong 4an khéc,
viéc cép mang lai hiéu qua tri liéu. Theo mdt phuong 4n bd sung, hiéu qua tri liéu bao
gdm viée trc ché su tang hiéu gi4 virut cim, 1am gidm hiéu gia virut cim, tc ché su
tdng sao chép virut cim, 1am gidm sao chép virut ciim, e ché sy ting ting sinh virut
cum hodc lam gidm sy ting sinh virut cim, hodc 1am giam su tién. trién, muc do
nghi€ém trong, tan suét, thoi gian méc hodc kha nang co thé méic mot hoic nhiéu triéu
chirng hogc bién chimg lién quan dén nhidm virut cim & dbi tugng. Theo mdt phuong
an, tri€u chung hoic bién ching dugc chon tir ching cam lanh, s6t, ho, dau hong,
chimg xung huyét mili, xung huyét xoang, viém nhiém dudng mii, viém nhiém
xoang, dau ngudi, dau dau, mét moi, viém phdi, bénh viém phé quan, viém nhiém tai,
dau tai va tir vong. Theo mt phuong 4n khéc, hiéu qua tri liéu nay bao gém ddy
nhanh qua trinh phuc hdi cta dbi twong khéi nhidm virut cim HS5NI1. Theo mot
phuong én khéc, tac nhan nay dugce cép cho dbi tuong dugc cép trude khi, vé co ban

ddng thoi véi hodc sau khi nhidm virut cam H5N1 cia déi tuong.

Céc khang thé nay theo sang ché c6 thé duoc didu ché thanh ché phim phu
hop sinh Iy va c6 thé chira chit mang, chit pha lodng va/hodc ta dugc duge dung bang
cach sir dung céc k¥ thuat da biét. Vi du, khang thé theo séng ché va nhu mo ta trong
ban mo ta nay bao gém khang thé twong dwong vé mit chirc ning bat ky hodc phén
chirc niang cla n6 duge két hop véi chit mang, chét pha loang va/hodc ta duge dugce
dung dé tao ra ché phém tri liéu. Chét mang, chit pha loang va/hoac ta duoc duogc
dung 1a da biét trong linh vuc k§ thuét ndy va bao gém, vi du nhu, cic dung dich mudi
dém phosphat, nudc, cac nhii tuong ch'fmg han nhu nhii tuong dau trong nudc, cac

dang khac nhau nhu tac nhan thdm wét, cac dung dich vo trung, v.v.

C6 thé bao ché ché phim cua dugc pham theo sang ché theo cac phuong phap
tiéu chudn d4 biét véi nguoi c6 hiéu bibt trung binh trong linh vuc k¥ thuit nay. Xem,
vi du, Remington: The Science and Practice of Pharmacy, 21st Ed., Ed. D.B. Troy,
Lippincott, Williams & Wilkins, Baltimore, 2006, tai lidu nay duoc két hop véi ban

md ta ndy theo cach vién dan.
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Ché pham theo sang ché c6 thé duogc cip cho dbi tugng & dang ran, 16ng hodc
dang sol khi & lidu hitu hiéu tri liéu thich hop. Vi du vé cac ché pham dang ran bao
- gbm vién thudc tron, kem, va dang don vi phan liéu ding cdy ghép. Vién thuc tron
c6 thé duoc cép qua dudng miéng. Kem tri liéu c6 thé duge cép khu tri. Pon vi phan
lidu ding ciy ghép c6 thé duoc cip cuc bo, vi du, & vi tri u, hogc ¢6 thé cdy vao dé
gidi phong ra toan than ché pham tri liéu, vi du nhu, & du6i da. Vi du ché pham dang
16ng bao gébm ché phdm thich hop d& tiém bép, dudi da, trong tinh mach, trong dong
‘mach, va ché phidm dung khu trG va trong mét. Vi du vé ché pham dang sol khi bao

g6m ché phim ding dé hit d cép toi phdi.

Ché phdm c6 thé duoc cép theo dudng ding tiéu chudn. Nhin chung, ché
pham nay cé thé dugc cip qua duong khu tru, qua dudng miéng, dudng truc trang,
qua dudng mii, trong da, trong mang bung, hodc ngoai duong tiéu hoa (vi dy, trong
tinh mach, dudi da, hodc qua co). Ngoai ra, ché phém nay co thé két hop vao nén
mang gidi phong kéo dai ching han nhu polyme c6 kha nang bi phén huy sinh hoc,
polyme nay dugc cdy vao gin noi mudn chuyén van thubc t6i, vi du nhu, & vi tri cia
khéi u. Phuong phép nay bao gdm viéc cip don lidu, viée cp céc lidu lap lai & khoang
thoi gian dinh trudc, va cip kéo dai trong mot khoang thoi gian dinh trude. Nén mang
giai phong kéo dai, nhu dugc st dung & ban md ta nay, 13 nén mang dugce tao ra tir
" chét liéu, théng thuong 13 polyme ma c6 thé phan huy bing enzym hodc thuy phéan
bang axit/bazo hoic bing cach hoa tan. Khi duoc cai vao co thé, nén mang nay co tac
dong nho enzym va dich ciia co thé. Thuong mudn chon nén mang giai phong kéo dai
tir cac chit lidu twong thich sinh hoc ching han nhu liposom, polylactit (axit
polylactit), polyglycolit (polyme cta axit glycolic), co-glycolit polylactit (copolyme
cua axit lactic va axit glycolic), polyanhydrit, poly(ortho)este, polypeptit, axit
hyaluronic, colagen, chondroitin sulfat, cac axit carboxylic, axit béo, phospholipit,
polysacarit, c4c axit nucleic, polyamino axit, axit amin nhu phenylalanin, tyrosin,
isoloxin, polynucleotit, polyvinyl propylen, polyvinylpyrolidon va silicon. Nén mang
c6 kha ning bi phan huy sinh hoc dugc wu tién 1a nén mang thudc mot trong cac dang
polylactit, polyglycolit, hodc polylactit co-glycolit (co-polyme ctia axit lactic va axit
glycolic).
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Ché phidm ndy c6 thé dugce ding két hop véi cac ché phim khéc chira chét
hodc hop chit c¢é hoat tinh sinh hoc, dic biét 1a it nhit mot hop chéit dugc chon tir
nhém bao gdm céc hop chit chdng lai stress oxy hoa, cdc chét chéng su chét cua té
bao theo chuong trinh, tdc nhan chelat kim loai, cac chét tc ché su stra chita ADN
" ching han nhu pirenzepin va chit chuyén hoa, axit 3-amino-1-propansulfonic (3APS),

1,3-propandisulfonat (1,3PDS), cac chét hoat hoa .alpha.-secretaza, cac chéit tc ché
beta.- va .gamma.-secretaza, protein tau, chit dan truyén thin kinh, cac chét phéa vd&
tAm beta, cac chét hut gitip 1am sach dang tinh bot beta/lam tiéu cc thanh phan té bao,
~céc chét e ché dang tinh bdt beta bi cit cut & dau tan N bao gém dang tinh b0t beta 3-
42 dugc pyroglutamat héa, cac phéan tir chdng viém, "cac chit chng loan thin kinh
khong dién hinh" chf'mg han nhu, vi du nhu clozapine, ziprasidone, risperidone,
aripiprazole hoic olanzapine hodc céc chit (e ché cholinsteraza (ChEIs) chang han
nhu tacrine, rivastigmine, donepezil, va/hodc galantamin, cac chit chi van M1 va céc
tliuéé khac bab gdm dang tinh bdt bit ky hoic cac thudc bién déi tau va céc chit dinh
dudng bd sung ching han nhu vitamin B12, xystein, tién chét cta axetylcholin,
lexitin, cholin, Ginkgo biloba, axetyl-L-carnitin, idebenon, propentofyllin, hoic din
xuét xantin, cing v&i khang thé theo sang ché va, tuy y, chit mang va/hodc chét pha

loéﬂg va/hoic ta duge duge dung va quy trinh dé diéu tri cac bénh.

Céc chét c6 hoat tinh dugc dang protein c6 thé c6 mat véi lugng nim trong
khoang tir 1 ng d&n 10mg cho mdi lidu. Thong thuong, ché db(f) cap nén nim trong
khoang tir 0,1ug dén 10mg khang thé theo sang ché, dic biét ndm trong khoang tur
1,0ug dén 1,0mg, va dic biét hon nim trong khoang tir 1,0pug dén 100pg, voi tat ca
- céc sb lidu don 1é ndm trong khoang trén ciing 14 mot phan ctia sang ché. Néu viéc clp
‘nay dugc thuc hién bing cach tiém truyén lién tuc, lidu lugng thich hop hon c6 thé
nam trong khoang tir 0,01pg dén 10mg don vi cho mot kilogam thé trong trong mot

gi0 voi tat ca cac so li€u cu theé nam trong khoang trén ciing thudc vao sang ché.

Viéc cip s& thudng dugc thuc hién ngodi dudng tiéu hoa, ching han tinh
mach. Dang ché phdm ding dé cép ngoai dudng tiéu héa bao gdm dung dich trong

nude hodc khong phai 1a nuéce, hdn dich va nhii twong vo tring. Dung méi khéng phai
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1a nuéc bao gdm ma khéng chi gidi han & d6, propylen glycol, polyetylen glycol, ddu
thue vat chéng han nhu dau 6liu, va este hitu co tiém duoc chéng han nhu etyl oleat.
Dung moéi dang nudc ¢ thé duge chon tir nhém bao gém nude, dung dich, nhii tuong
hodc hdn dich ruou/nuée bao gdm nuée mudi va moi truong dém. T4 dugc 1dng dung
ngoai dudng tiéu héa bao gébm dung dich natri clorua, dextroza Ringer, dextroza va
natri clorua, Ringer lactat hod, hodc diu khong bay hoi. T4 dugc long trong tinh mach
bao gdm chit don dang dich va chét dinh dudng, chit don chat dién phén (ching han
nhu cic chét trén co s& dextroza Ringer) va cac chat khac. Cac chat bao quén cling c6
thé c6 mit ching han nhu céc chit khang vi sinh vat, chat chéng oxi hoa, cac chét

chelat ho4, cac khi tro, v.v.

Dugc phdm c6 thé con chira chit mang c6 dang protein ching han nhu
albumin huyét thanh hoic globulin mién dich, dic biét loai c6 ngudn gbe tir ngudi.
Céc chit c6 hoat tinh sinh hoc khac c6 thé c6 mit trong duoc phim theo sang ché phu

thudc vao muc dich str dung.

Theo sang ché, mot loat khang thé don dong (mAb) chéng lai HA2 gp duoc
dic ta dyua vao epitop twong ung ctia chiing bang cach 14p ban 46 epitop. Hi€u qua tri
liéu va phong bénh ctia cdc mAb nay duge danh gia & chudt nhét dugc gdy tac dong
kich thich bang cach chuyén nhiém virut H5N1 HPAI Hiéu qua phong bénh va diéu
trj ctia mdi trong sd cic mAb nay dugc danh gid d6i voi hai chung virut H5N1 sinh
bénh cao tir don vi huyét théng 1 va 2.1 trong md hinh trén chudt. Hiéu qué dugc xac
dinh bing cach theo d&i su giam trong lwong, su sdng sét va dong hoc cia sy giam tai
lugng virut & phdi ctia chudt nhét bj nhifm mAb thé kham hoic duge lam twong thich

voi ngudi duge di€u ché tr mAb nay.

Viéc thyc hién séng ché, trir khi duge quy dinh theo céch khéc, cac ky thuat
trong linh vuc, sinh hoc phan tir, vi sinh vat hoc, ADN t4i td hop, di truyén, mién dich,
cdng nghé sinh hoc té bao, céﬁg nghé sinh hoc nudi ciy té biao va chuyén gen thong
thubhg, la ndm trong hiéu biét ctia ngudi c6 hidu biét trung binh trong linh vuc k¥
thudt nay. Xem, vi du, Maniatis et al., 1982, Molecular Cloning (Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York); Sambrook et al., 1989, Molecular
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Cloning, 2nd Ed. (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New
York); Sambrook and Russell, 2001, Molecular Cloning, 3rd Ed. (Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York); Ausubel et al., 1992), Current
Protocols in Molecular Biology (John Wiley & Sons, including periodic updates);
Glover, 1985, DNA Cloning (IRL Press, Oxford); Russell, 1984, Molecular biology of
plants: a laboratory course manual (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y.); Anand, Techniques for the Analysis of Complex Genomes, (Academic
Press, New York, 1992); Guthrie and Fink, Guide to Yeast Genetics and Molecular
Biology (Academic Press, New York, 1991); Harlow and Lane, 1988, Antibodies,
(Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York); Nucleic Acid

- Hybridization (B. D. Hames & S. J. Higgins eds. 1984); Transcription And

Translation (B. D. Hames & S. J. Higgins eds. 1984); Culture Of Animal Cells (R. 1.

Freshney, Alan R. Liss, Inc., 1987); Immobilized Cells And Enzymes (IRL Press,

1986); B. Perbal, 4 Practical Guide To Molecular Cloning (1984); the treatise,

Methods In Enzymology (Academic Press, Inc., N.Y.); Methods In Enzymology, Vols.

154 and 155 (Wu et al. eds.), Immunochemical Methods In Cell And Molecular

Biology (Mayer and Walker, eds., Academic Press, London, 1987); Handbook Of
Experimental Immunology, Volumes I-IV (D. M. Weir and C. C. Blackwell, eds., -
1986); Riott, Essential Immunology, 6th Edition, Blackwell Scientific Publications,

Oxford, 1988; Fire et al., RNA Interference Technology: From Basic Science to Drug

Development, Cambridge University Press, Cambridge, 2005; Schepers, RNA

Interference in Practice, Wiley—-VCH, 2005; Engelke, RNA Interference (RNAi): The

Nuts & Bolts of siRNA Technology, DNA Press, 2003; Gott, RNA Interference,

Editing, and Modification: Methods and Protocols (Methods in Molecular Biology),

Human Press, Totowa, NJ, 2004; Sohail, Gene Silencing by RNA Inierference:

Technology and Application, CRC, 2004.

Sang ché s& duge md ta dua vao céc vi du sau day, cac vi du nay dugc dua ra
chi bang cach minh hoa va khong duoc du dinh 13 nhim sang ché theo bat ky céch
nao. Céc k¥ thuat tiéu chuan da biét trong linh vuc k§ thuat ndy hodc cac k§ thuat cu

thé duogc mb ta sau ddy s& duoc 4p dung.
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Vi du thwe hién sang ché
Vidul
Chét liéu va phuong phap

Virut: Thu nhdn cic virut cim HS5N1 nguoi tr don vi huyét théng 2.1
A/Indonesia/CDC669/2006, A/Indonesia/TLL012/2006, A/Indonesia/TLL013/2006,
A/Indonesia/TLL014/2006 va A/Indonesia/CDC326/2006 Bo y té Ministry of Health
-~ (MOH), Indonesia. *** Cac virut tir cdc don vi huyét thdng khac nhau (don vi huyét
thong 0-A/Hongkong/156/97, don vi huyét théng 1.0-A/Hong Kong/213/2004, don vi
huyét théng 4.0- A/goose/Guiyang/337/06 va don vi huyét théng  8.0-
A/ga/Henan/12/04) dugc giai ciru bang céng nghé dio ngugc di truyén (RG: Reverse
Genetic) (WHO, 2005). N6i ngin gon 13, cac gen HA va NA duge tdng hop dugc tach
dong vao plasmit ¢ hai gen khéi ddu dé cho cong nghé dao nguoc di truyén cam A.
Céac plasmit c6 hai gen khoi dau thu dugc tir Center for Disease Control and
Prevention, Atlanta, GA, USA. Virut dugc tai cdu tric nay duogc giai ciru bang chuyén
nap plasmit chira HA va NA cung véi plasmit sau gen con lai thu dugce tir A/Puerto
Rico/8/34 (HIN1) vio ddng nudi cy ciia cc t& bao 293T va MDCK bang céch st
dung Lipofectamine 2000 (Invitrogen Corp. USA). Khéi virut dugc nhén 1én trong
khoang tti niéu trimg ga c6 phdi 11 ngay tudi & nhiét d6 35°C trong thoi gian 36 91h.
T4t ca tha nghi€ém dugce thuc hién véi virut cé kha nang sinh bénh cao dugce thuc hién
thiét bi ngan chian BSL 3+ theo tiéu chuén d& xuét cia CDC/NIH va WHO va duoc
Trung tim Agri-Food and Veterinary Agency and MOH, Singapore phé chuén.

San xuit MAb: Chudt nhit BALB/c dugc gdy mién dich dudi da hai 1dn cach
khoing thoi gian déu dan 13 2 tudn bing virut nguyén thé bit hoat
tirA/Indonesia/TLL014/2006 trong 0,1ml mudi dém phosphat (PBS), chét nay duogc
nhii hoa bang thé tich twong duong chit bd trg Montanide ISA563 (SEPPIC, France).
Chudt nhit duge tang cuong mién dich bing cing khang nguyén virut, 3 ngay trude-
khi dung hop té bao lach véi té bao SP2/0. Céc té bao dd duoc dung hop nay dugc dua

vao dia 96 16 va phan dich nodi ctia né dugc sang loc bang thir nghiém mién dich
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huynh quang nhur mé ta sau day. Khéi t& bao lai tao ra mAb dugc tach dong bang cach
pha lodng gi6i han it nhit ba 1an. Cac mAb dwong tinh duge thir nghiém v& hoat tinh
trc ché su ngung két hdng cdu nhu duge mod ta sau dy. Globulin mién dich tir mAb
duong tinh chon dugc dugc phan loai isotyp bing céach sir dung kit phan loai isotyp
thuong mai (Amersham Bioscience, England) nhu m6 ta trong phuong phép cua nha
san xuit. Cac mAb nay dugc tinh ché bang cach st dung hat Protein A sepharoza
(Millipore). D6 tinh khiét cia cac khang thé nay dugc khing dinh bing phan tich
SDS-PAGE. Sau d6 cdc mAb nay duoc thir nghiém vé hoat tinh trung hoa bing thi

nghiém trc ché sy ngung két hong cau ti€u chuan nhu duge mo ta sau day.

Thir nghiém mién dich huynh quang (IFA): Céc t& biao MDCK dugc nudi cly
trong dia 96 16 duge dugc giy nhiém bang ching HSN1 AIV. Vao thoi diém 24-48 h
sau khi gay nhiém, céc té bao nay dugc ¢ dinh bing 4% paraformaldehyt trong thoi
gian 30 phut & nhiét do trong phong va rira ba 1an bing mubi dém phosphat (PBS), do
pH 7,4. Cac té bao da dugc c¢b dinh dugc u vai dich ndi trén b mit nudi cdy khéi té
bao lai & nhiét do 37°C trong thoi gian 1h, rira bang mudi dém phosphat (PBS) va sau
d6 dugc U v6i pha lodng theo ty 1€ 1:40 isothiocyanat fluoresxein (FITC)-globulin
mién dich tho khang chudt nhit lién hop (Dako, Denmark). Céc té bao nay dugc rira
~ tiép trong PBS va viéc gin két khang thé dugc danh gia bing kinh hién vi epi-huynh
quang truong rong (Olympus IX71).

Thir nghiém trc ché su ngung két hdng cdu: Thir nghiém &rc ché ngung két
héng ciu (HI) dugc thyue hién nhu mé ta trude day (Webster et al., 1991). N6i ngin
gon 13, mAb dugc pha loang lién tiép (2 14n) trong dia 96 15 day hinh chir V va dugc
~ trdn v6i 4 don vi HA cia virut HSN1. Céc dia dugc U trong thoi gian 30 phut & nhiét
do trong phong, va cho 1% RBC ga vao mdi 18. Piém cudi trc ché ngung két hdng cau

12 pha loing mAb cao nhit ma khong nhén thiy sy két dinh.

Phan 14p va phan tich cac dot bién thoat khoi tac dung cua khéng thé: Epitop
duge nhan biét bdi mAb 4C2 duogc 1ap ban db bing céch dic ta cac dot bién thoat khéi
tac dung ciia khang thé nhu mé ta trude day (Kaverin et al., 2007). N6i ngin gon 13,

virut H5SN1 duoc U v6i mét lvong du mAb trong thoi gian 1 h va sau d6 dirge céy vao
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trimg ga c6 phéi 11 ngdy tudi. Dé phan 1ap cac dot bién thoat khéi tac dung ciia khang
thé in vivo, cac miu phdi tir chudt nhit dugc xt Iy duge cdy truc tiép vao trimg co
phoi. Trimg nay duge 0 & nhiét do 37°C trong thoi gian 48h. Virut duge thu hoach va
dugc su dung cho nhan dong v6 tinh trong pha lodng gidi han trong trirg ga c6 phoi
“va céc dot bién thoat khoi tac dung cia khang thé dugc tinh ché bing méang. ARN
duoc chiét tir dich tdi niéu. Gen hemagglutinin dugc khuéch dai PCR béng enzym
phién ma nguoc (RT) va dugc tach dong vao vecto tach dong TA (Promega) va mdt
sb dong v6 tinh dugc x4c dinh trinh tu. Trinh tu cua timg dong vo tinh dugc phén tich

bang c4ch so sanh trinh tur ctia virut goc.

~ Nhan dong v6 tinh plasmit biéu hién IgG1 thé kham: Viéc thiét ké vecto biéu
-hién dugc thuc hién nhu md ta (Jostock et al., 2004). Noi ngén gon la, ving én dinh
khang thé nguoi ma hoa chudi nhe kappa va chudi ning IgG1 duge khuéch dai bing
cach sir dung céc doan mdi sau day: chudi ning én dinh IgG1 ciia nguoi: doan moi
xudi dong 5’-CTCGAGCGACCTCCACCAAGG-3’ (SEQ ID NO:11) va doan mdi
ngugc dong 5’-TCTAGACTCGGAGAGGGACAGAG-3’ (SEQ ID NO:12); chudi
nhe kappa 6n dinh ca ngudi: doan mdi  xudi dong  5'-
CTGCAGATCACGCGAACTGTGGCT GC-3’ (SEQ ID NO:13) va doan mdi ngugc
dong 5’-GGCGCGCCCGAAGTTGTCCCCTCTCACAA TCATC ATC-3’ (SEQ ID
NO:14). Ving 6n dinh dugc khuéch dai cia chudi nhe kappa va chudi ning IgG1
duge tich dong vao plasmit pCMV/myc/ER cai bién ¢ vi tri ddu vio ribosom ndi tai
(IVRES) cua virut bénh viém ndo co tim dugc cai xen gitta chiing. Céc vi tri gi¢i han
duy nhét dugc dwa vao dé cho phép cai xen ving bién ddi cua cac chudi nang va cac
chudi nhe nim trong khung cing véi ving 6n dinh. ARN thong tin dugc diéu ché tr
cac té bao lai mAb 4C2 va dugc st dung trong tdng hop soi ADN b sung thi nhit
bang cac hexame ngiu nhién. ADN b sung tong duge st dung 1am khudén miu dé
khuéch dai ca chudi ning va chudi nhe bién ddi bé‘mg cach st dung doan moi va cac
phuong phép cla thé thuc khudn khang thé tai td hop scFv chudt nhit (Amersham
Biosciences). Cac san phdm thu dugce dugc tich dong vao pCR-Script (Stratagene,
USA) @8 tao trinh tu. Sau d6, cac doan mdi dic hiéu trinh tu dugc thiét ké nhu sau:

chudi nhe bién d6i dic hiéu 4C2: doan mdi xudi dong 5-GG
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TAAGGGGTTAACAGTAGCAGG-3’ (SEQ ID NO:15) va doan mdi ngugc dong 5°-
CTTTGGCCTC TCTGGGATAGAAG-3’ (SEQ ID NO:16); chudi ning bién ddi dic
hidu 4C2: doan mdi xudi dong 5°’-CACGATGATAATATGGCCACAACC-3’ (SEQ
ID NO:17) va doan mdi ngugc dong 5’-CACCG GTTGGGGGAAGTAGTACT-3’
(SEQ ID NO:18). Céc doan mdi nay duge ding dé khuéch dai ving bién ddi, sau dé
viing nay duge tich dong vao vecto biéu hién. Trinh ty ma hoa chudi nhe bién ddi dac
hiéu 4C2 dugc néu trong SEQ ID NO:3 va trinh ty ma hoa chudi nang bién ddi dac
hiéu 4C2 dugc néu trong SEQ ID NO:1. Biéu hién ciia ciu triic nay din dén viéc tao
ra khang thé thé kham chira 33% trinh tu 13 viing bién déi chuét nhét tir chudt va 67%
trinh tu 12 ving dn dinh nguoi cho IgG1.

Biéu hién khong 6n dinh ciia khang thé thé kham va tinh ché: Khang thé thé
kham dugc biéu hién bang cach st dung hé thdng biéu hién Freestyle 293 (Invitrogen,
USA) dé thu duoc khang thé duoc tao ra trong moi truong khong chira huyét thanh
xé4c dinh. Cau tric duoc dé cap trén day dugc chuyén nap vao té bao 293-F bang cach
st dung 293fectin (Invitrogen, USA) va gom phéan dich ndi vao 120h sau khi chuyén
nap. Khang thé 4C2 thé kham (ch-mAb 4C2 hoic ch4C2) dugc tinh ché bing cach sit
dung hat Protein A sepharoza (Millipore). D tinh khiét ctia khang thé thé kham duoc
khing dinh bang SDS-PAGE va 4p dung phan tich thdm tach mién dich st dung Ig
khang ngudi duge danh ddu HRP (DAKO) duoc ding dé khing dinh ring da dua vao

vung 6n dinh ctia nguoi.

Thir nghiém trung hoa vi lugng: Phéan tich hoat tinh trung hoa ciia khang thé
don dong nay chéng lai chung H5N1 bang thir nghiém trung hoa vi lugng nhu duge
md ta truée day (Prabakaran et al., 2008). N6i ngén gon 13, mAb d3 pha lodng 10 lan
duoc pha lodng lién tiép nira (hai 1dn) va dugc 1 véi 100 50% liéu gay nhidm mé nuéi
cdy (TCID50) cia cac don vi huyét thng khac nhau cia ching H5N1 trong thoi gian
1h & nhiét d6 trong phong va duge cho 1én dia 1dp lai hai 14n vao t& bao MDCK duoc
cho phat trién trong dia 96 15. TCID50 ctia mdi trong s6 ching H5N1 cia dich nudi
ciy té bao MDCK duoc x4c dinh bang phuong phip Reed and Muench. Hiéu gia
trung hoa dugc dénh gié 12 pha loing mAb cao nhit trong d6 khong phéat hién dugc tac
dong gay bénh té bao bing cach soi kinh hién vi thuong.
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Nghién ciru kich thich: Chudt nhit thé noi phdi SPF BALB/c 4-6 tudn tudi
duge sit dung cho céc nghién ctru kich thich. Chudt nhét (n=10 cho mdi nhém) dugc
gy nhiém trong miii SMLD50 (lidu giy chét chudt nhit 50%) thudc hai ching H5N1
khiac nhau (RG-A/Hongkong/213/2003 tir don vi huyét théng 1 va
A/Indonesia/TLL013/06 tir don vi huyét théng 2.1). T4t ca thir nghiém trén dong vat
dugc thuc hién theo huéng dan cho thir nghiém trén dong vat duogc thuc hién ¢ NIID

va cac phuong phép thir nghiém.

Hi¢u qua phong bénh: Pé x4c dinh hiéu qua phong bénh, chudt nhét duogc xt
ly truéc trong mang bung bing 2,5mg/kg, Smg/ke, 10mg/kg hodc Omg/kg (PBS)
khang thé don dong (4C2 hoic ch4C2), trude khi gdy tac dong kich thich bang virut.
Sau 24h, chudt nhit duoc gay tac dong kich thich bang SMLD50 cia hai ching H5N1
khac nhau. Chudt nhit duoc theo doi hang ngay vé thé trong va ty 18 tir vong cho dén
khi tit ca dong vt bj chét hodc cho dén ngay 14 sau tdc dong kich thich.

Hiéu qua diéu tri: D& x4ac dinh hiéu qua diéu tri cia mAb thé kham nhom
chudt nhit dugc gay tac dong kich thich bing SMLDS50 hai ching H5N1 khac nhau.
24h sau khi gy tc dong kich thich bang virut, chudt nhit dugc xir Iy bing dudng
trong mang bung 2,5mg/kg, Smg/kg, 10mg/kg hoic Omg/kg (PBS) khang thé don
dong (4C2 hodc ch4C2). Chudt nhét duge theo ddi hang ngay vé thé trong va ty 1€ t

-vong cho dén khi tit ca dong vat bi chét hoic cho dén ngay 14 sau tac dong kich thich.
Vidu?2
Xac dinh dic diém va tao thé ghép mAb 4C2 chudt

Mot loat mAb ddi véi hemagglutinin (HA) cim dugc sang loc cho tac dung
trung hoa hi€u qua cic ching virut HSN1 khac nhau. Céc axit amin tham gia vao viéc
tao thanh epitop cia mAb 4C2 dugc phan tich béng cach chon loc cac dot bién thoat
khoi tac dung trung hod ciia khang thé. Trinh tir axit amin cua protein HA bao gdm
protein tin hi€éu dugc néu trong SEQ ID NO:19, va trinh tu axit amin cua protein HA
trudng thanh dugc néu trong SEQ ID NO:20. Viéc x4c dinh trinh trr ctia gen HA day
da dugce phéan lap tir cac bién thé thoat khi tac dung cia mAb 4C2 thuc hién céc dot
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bién mot diém & vi tri axit amin 155 (Ser thanh Ile) va 189 (Arg thanh Lys) (déi véi
- protein HA trudng thanh dugc néu trong SEQ ID NO:20). mAb 4C2 duoc lya chon
cho céc nghién ctru tri liéu & mo hinh chudt nhat dwa trén tinh phan tmg voi virut

H5N1 va hoat tinh HI cao (Béng 1) va hiu gia trung hoa (Bang 2).
Béng 1

Hiéu gid e ché ngung két hong ciu ctia 4C2 mAb dbi vi don vi huyét thong

khéc nhau cta ching H5N1

Chiing virut DPon vi huyét | Hiéu gia HI

théng virut

H5N1
A/Indonesia/TLL014 don vi huyét 512
théng 2.1
A/Indonesia/TLLO013 don vi huyét | 512
thdng 2.1
A/Indonesia/CDC669/06 don vi huyét | 512
théng 2.1
A/Hongkong/156/97 don vi huyét | 256
théng 0
A/goose/Guiyang/337/06 don vi huyét | 256
théng 4
A/chicken/Henan/12/04 don vi huyét | 512
théng 8
RG-A/Hong Kong/213/2004 don vi huyét 256
théng 1
A/chicken/Singapore/Sg02 H3N2 | - <4
A/Common - <4

1ora/Indonesia/F89/H7N1
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Hiéu gia trc ché ngung két hdng cdu ciia mAb 4C2 cia chudt (1mg/ml) dugc

do vadi cac virut khac nhau.

Bang 2

Hiéu gid trung hod vi lugng ciia mAb 4C2 véi cac don vi huyét thdng khac

iora/Indonesia/F§9/H7N1

nhau cida ching H5N1
Chung virut Don vi huyét thong | Hiéu gia trung hoa vi lugng
virut HSN1 d6i v6i ching HSN1#
A/Indonesia/TLL014 don vi huyét théng | 320
2.1
A/Indonesia/TLL013 don vi huyét théng | 640
| 2.1
A/Indonesia/CDC669/06 don vi huyét théng | 320
2.1
A/Hongkong/156/97 don vi huyét théng | 320
0
A/goose/Guiyang/337/06 don vi huyét théng | 320
4
A/chicken/Henan/12/04 don vi huyét théng | 640
8
RG-A/Hong Kong/213/2004 don vi huyét thong | 320
1
A/chicken/Singapore/Sg02 - <10
H3N2
A/Common - <10

Do trung hoa vi lugng virut cia mAb 4C2 (Img/ml) véi don vi huyét théng

khac nhau cua virut H5N1.

* Nong d6 ciia mbi n-mAb & lidu 1mg/ml
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#100TCID50 ciia mdi chung virut dugc st dung cho thir nghiém trung hoa vi

luong
Vidu3

Téac dung phong bénh bing mAb 4C2 bao vé chudt nhét khoi gdy tac dong
kich thich bing virut gy tir vong

CAc tac gia sang ché kiém tra hiéu qua phong bénh ctia mAb 4C2 & chudt nhit

~ dugc giy tac déng kich thich bing ching don vi huyét thdng 1 hoac don vi huyét
thdng 2.1 cta virut H5N1. T4t ca cic con chudt nhit dugc xir ly trudc bang don lidu
Smg/kg hodc 10mg/kg 4C2 dugc bao vé khong bi tr vong sau khi tac dong & mirc gy
tir vong bang SMLD50 cta c hai don vi huyét théng cia virut H5N1 (tac dong bao vé
100%) (Fig. 1A, 1B), trong khi tit ca chudt nhit d6i chung khong duoc xit 1y bi chét
do nhiém virut vio ngdy 6 sau tac dong kich thich. Hon nita, chudt nhit duoc xt ly
truée bang tham chi bang liéu thip nhét 2,5kg/mg 4C2 cho mtc bao vé 70 va 80% lan
lugt khi gy tac dong kich thich bang virut don vi huyét théng 1 (Fig. 1A) va don vi
huyét théng 2.1 (Fig. 1B).

Vidu4

Téc dung tri liéu bang 4C2 bao vé chudt nhit khi gay tac dong kich thich bang

virut tir vong

Dé x4c dinh hidu qua didu tri ctia mAb 4C2 dbi vai tac dong kich thich gay tir
~ vong bang H5N1, chudt nhit dugc gy tac dong kich thich bing 5MLDS50 cac chung
virut don vi huyét théng 1 hoic don vi huyét thng 2.1. Hai muoi bén gid sau khi gay
tac dong kich thich bang virut, chudt nhét nay duge xi Iy bang 2,5mg, Smg/kg hoac
10mg/kg of 4C2. MADb 4C2 c6 kha ning biao vé 100% chudt nhét tir ca hai don vi
huyét théng cua virut & ndng do Smg/kg va 10mg/kg (Fig. 2A va 2B). Tham chi &
2,5mg/kg né c6 thé bao vé 80% chudt nhit véi tac dong gdy tr vong cua virut don vi

huyét thdng 1 va don vi huyét théng 2.1.
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Vidu5
Tao thé ghép mAb 4C2 chudt

Khéng thé don dong thé kham (ch-mAb) duge tao ra tir mAb sao cho ving 6n
dinh dugc thay bang ving 6n dinh c6 ngudn gbc tir ngudi nhung viing bién déi van 1a
co ngué)n géc tir chudt. mAb thé kham dugc tao ra béng céach nay la 66,6% dugc lam
tuong thich véi ngudi. Cac khang thé thé kham ndy van gitt duoc dic tinh ban dau cla
mADb chudt (cac két qua khong duge thé hién). Theo cach nay, didu ché dugc mAb thé

kham hodc dugc lam tuong thich véi nguoi.
Vidub6

T4c dung phong bénh bing ch4C2 bao vé chudt nhét khoéi tac dong kich thich

bang virut tir vong

Céc tac gia sang ché kiém tra hiéu qua bao vé ciia ch4C2 & chudt nhit dugc
gdly tac dong kich thich bang ching virut H5N1 don vi huyét thdng 1 hodc don vi
huyét thong 2.1. TAt ca chudt nhit duge xir ly truéc bang don lidu Smg/kg hoidc
10mg/kg ch4C2 dugc bao vé khong bi tr vong sau khi tdc dong giy tir vong bing
SMLD50 ca hai don vi huyét théng ciia virut H5N1 (bdo v¢ 100%) (Fig. 3A, 3B),
trong khi d6 tt ca chudt nhét ddi chimg khong duge xir Iy chét do nhidm virut dén
ngay 6 sau tdc dong kich thich. Hon nita, chutt nhét duge xir Iy trude bing thdm chi
bang lidu thap nhit 2,5kg/mg ch4C2 cho thdy tac dung bao vé 80 va 90% ddi véi don
vi huyét thong 1 (Fig. 3A) va don vi huyét théng 2.1 (Fig. 3B) sau khi gay tac dong
kich thich 14n luot bing virut ndy.

Vidu7

Téc dung tri liéu ctia ch4C2 bao vé chudt nhit khoi tac dong kich thich béng

virut tr vong

Dé xac dinh hiéu qua diéu trj ctia ch4C2 ddi véi tac dong kich thich gay t
vong ctia H5N1, chuét nhit dugc gy tac dong kich thich bang SMLDS50 ching virut

-32-



24066

don vi huyét théng 1 hoic don vi huyét théng 2.1. Hai muoi bén gid sau khi gdy tac
dong kich thich bang virut, chudt nhét duge xt Iy bang 2,5meg, Smg/kg hodc 10mg/kg
ch4C2. Ch4C2 c6 kha ning bao vé 100% chudt nhit khéi ca hai don vi huyét théng
virut & ndng do Smg/kg va 10mg/kg (Fig. 4A va 4B). Tham chi & ndng d6 2,5mg/kg
n6 ¢ thé bao vé 70% chudt nhit khoi tac dong giy tir vong bing virut don vi huyét

théng 1 va don vi huyét théng 2.1.

Viéce 13p ban d6 epitop bang cach st dung phan tich dot bién khong bi trung
hoa cho thiy 14 Ser155 va Arg189 1a cac yéu t6 quyét dinh chinh cua epitop cia mAb
4C2. Ngoai ra, sy c¢6 mdt axit amin cda epitop & vong thir 150 ¢6 tinh khang nguyén
cao va 189 vi tri axit amin giai thich kha ndng trung hoa cao ctia nd. Do do, trong
nghién ctru nay cac tac gia sang ché da lya chon khang thé chudt 4C2 trong nghién
ctru phong bénh va trj lidéu vé sy nhiém H5N1 & murc gy tir vong. Ngoai ra, cac tac
gié sang ché lya chon khang thé nay d& tao thé kham va sau d6 st dung khang thé thé
kham ndy trong nghién ciru phong bénh va tri liéu chéng lai su nhim H5N1 & mtc
gay t vong. Hon nita, viéc ching ngira thu dong khang thé van 13 mot phuong phép
c6 thé khai thac dé chéng lai dai dich cam. Viéc cip phong bénh hodc tri liéu mAb
4C2 hoic ch4C2 theo don lidu cho thiy 1a tac dong bao vé 100% ddi voi virut cam
H5N1 gay ti vong trong md hinh chudt nhét. Cac tac gia sang ché nhan thy tac dong
bao vé 100% dbi v6i virut HSN1 don vi huyét thdng 1 va 2.1 bing cach st dung
10m/kg va Smg/kg 4C2 hozic ch4C2. Mot liéu Smg/kg 1a di mang lai tac dung bao vé
va loai trir virut trong 9 ngay sau khi gay tac dong kich thich bang virut, trong khi d6
lidu 10mg/kg loai duoc virut chi trong 6 ngdy sau khi gy tac dong kich thich bang
virut. Phép tri liéu bing 4C2 hodc ch4C2 c6 18 di gitip khéng ché dugc qué trinh
nhiém ban d4u, do d6 cho phép dong vat c6 dap tmg mién dich hiru hiéu. Cac nghién
clru cla céc tac gia dd goi y 14 viéc st dung phép tri liéu mién dich thu dong bang
cach st dung mAb 4C2 hozic mAb ch4C2 thé kham c6 thé 13 cong cu hitu hiéu trong
ca viéc phong va diéu tri nhiém H5N1 c6 kha nang sinh bénh cao, dong thoi tao ra
tinh mién dich 14p tic can thiét & d6i pho véi dai dich cam trong tuong lai. Khang thé
thé kham tao ra trong ban mé ta nay c6 thé duogc lam tuong thich véi nguoi tiép bang

cach ghép ving xac dinh b ctru bang cach st dung céc k§ thuat da bibt trong linh vuc
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k¥ thuit nay. Cac khang thé thé kham nay cé thé dugc danh gia tién 14m sang cac loai
linh truéng cén nguoi. Hiéu qua cua viée dung don li€u trong ca viéc phong va diéu tri
trong cac nghién ctru & chudt nhat am chi rang hiéu qua ctia khang thé c6 thé van dugc

duy tri ngay ca khi khang thé thé kham khong thé hién dép Gmg mién dich.

90

Viéc str dung céc thuit ngit “a” va “an” va “the” va céc twong tu trong ban mo
ta tiéng Anh sang ché (dic biét 1a trong phan Yéu cu bao ho sau day) dugc xem nhu
13 bao ham ca nghia sb it va sd nhiéu, trir khi duoc quy dinh khac di trong ban mo ta
nay hodc khi ndi dung rd rang c6 nghia nguge lai. Cac thuét ngit “chira” “c6” “bao
gdm” va “c6 chira” dugc xem nhu 13 cc thut nglt md (te 12 co nghia “bao gdm,
nhung khéng chi giéi han trong s6,”) trir khi quy dinh khac. Vién din dén cac khoang
gia tri trong ban md ta ndy chi duoc du dinh nhu 1a cach thé hién ngfm gon dé cap dén
ting gid tri riéng biét ndm trong khoang do, trir khi dugc quy dinh theo cach khac
trong bin mo ta nay, va mdi gia tri riéng ré dugc két hop vao ban mé ta nhur 12 duge
néu ra riéng r€ trong ban mo ta nay. Vi du, néu boc 10 khoang 10-15, thi cling boc 16
11, 12, 13, va 14. T4t ca cac phuong phap dugc md ta trong ban md ta ndy c6 thé dugc
thuc hién theo trat ti thich hop bit ky trir khi dugc quy dinh khéc di trong ban mo ta
nay hodc theo cach khéc khi ndi dung rd rang c6 nghia ngugc lai. Viée st dung bat ky
va tAt ca vi dy, hodc ngon ngir chi tir vi du (vi du, _“chéng han nhu”) dugc dua ra trong
ban md ta nay, chi duge du dinh nhdm minh hoa rd hon sang ché va khong dua gidi
han nao dén pham vi ctia sang ché trir khi duoc yéu ciu bao ho khac di.Khong co
ngdn ngit ndo trong ban md ta dugc hidu 14 biéu thi yéu td khong duge yéu cdu bao ho

bét ky 1 thiét yéu cho viéc thyuc hién sang ché.

Diéu duge nhén biét 12 phuong phap va ché phdm theo sang ché co thé két
hop & dang nhiéu phuong 4n, chi mét sé cac phuong 4n d6 duge boc 10 trong badn mo
td nay. Cac phuong 4n theo sang ché dugc md ta trong ban md ta ndy, bao gbm céc
phuong 4n t6t nhat ma cac tac gia di biét dé thuc hién sang ché. Viéc bién dbi cac
phuong 4n nay c6 thé 13 16 rang dbi v6i ngudi c6 hibu biét trung binh trong linh vuc
k¥ thuét nay khi doc phin mé ta néu trén. C4c tac gia sang ché cho rang ngudi ¢ hidu
biét trung binh trong linh vuc st dung cac bién dbi nhu vay khi thich hop, va céc tac

gia séng ché du dinh ring sing ché duoc thuc hién theo cach khac hon 1a céch dugc
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mo ta cu thé trong ban mo ta nay. Theo d6, sang ché bao gdm tat ca cac cai bién va

bién do6i twong duong cuia doi tugng ciia Yéu cau bao hd kém theo ddy & mirc do dugce

phap luat cho phép. Hon nita, két hop bat ky cia céc yéu td duge mb ta trén day trong

tat ca cac bién doi cé thé cé cla ching dugc bao ham trong sdng ché trir khi dugc chi

10 khac di trong ban mo ta nay hodc theo cach khac rd rang 14 mau thuin véi ndi dung.
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YEU CAU BAO HQ

1. Khang thé don dong hoic manh khang thé gin két dac hiéu véi epitop ciu hinh cua
hemagglutinin H5, trong d6 epitop ciu hinh ctia hemagglutinin H5 13 epitop ma khang
thé don dong ctia chudt 4C2 dugc tao ra boi khébi té bao lai 4C2 di duge ndp luu &
Trung tdm nudi cdy M§ (American Type Culture Collection: ATCC) véi sb luu gilr
PTA-11241 gin két dic hiéu, trong d6 epitop cdu hinh nay bao gdm axit amin 155
(Ser) va axit amin 189 (Arg) cia hemagglutinin H5 trudéng thanh, va trong d6 ving
x4c dinh bd sung clia ving bién dbi chudi nhe nam trong trinh tw axit amin dwge néu
trong SEQ ID NO:2 va ving xac dinh bd sung cia ving bién dbi chudi ning ndm

trong trinh tu axit amin dugc néu trong SEQ ID NO:4.

2. Khéang thé don dong 4C2 nhu duoc tao ra bai khi té bao lai 4C2 dugce ndp luu &

Trung tAm nudi ciy M vé6i s luu gitt PTA-11241.

3. Khang thé don dong hoic manh khang thé theo diém 1, trong d6 khéng thé don
dong nay hoic manh ciia n6 13 khang thé don dong thé kham hoic duge lam tuong

thich véi ngudi.

4. Khéng thé don dong hoic manh khang thé theo diém 1, trong d6 hemagglutinin H5
nay chira trinh tu axit amin dugc néu trong SEQ ID NO:20.

5. Khang thé don dong theo diém 1, trong d6 viing xé4c dinh bd sung 1a:
LCDRI: QDISGH (SEQ ID NO:5);
LCDR2: HGT (SEQ ID NO:6);
LCDR3: VQYVQFPWT (SEQ ID NO:7);
HCDRI1: GYTFTTYW (SEQ ID NO:8);
HCDR2: IDPYDSET (SEQ ID NO:9); va

HCDR3: VRGGSTVAYFGV (SEQ ID NO:10).
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6. Khang thé don dong hodc manh khang thé theo diém 1, trong d6 ving bién dbi cia
chudi nhe chira trinh ty axit amin duoc néu trong SEQ ID NO:2.

7. Khang thé don dong hodc manh khang thé theo diém 1, trong d6 ving bién dbi
chudi ning chira trinh ty axit amin duoc néu trong SEQ ID NO:4.

8. Khang thé don dong hodc manh khang thé theo diém 1, trong d6 ving bién dbi cia
chudi nhe chira trinh tu axit amin dugc néu trong SEQ ID NO:2 va ving bién ddi
chudi ning chira trinh ty axit amin duoc néu trong SEQ ID NO:4.

9. Axit nucleic ma ho4 khang thé don dong hodc manh khang thé theo diém 1.
10. Vecto chira axit nucleic theo diém 9.
11. Té bao vét chi dugc phan 14p chira va biéu hién vecto theo diém 10.

12. Duogc phém chtra tac nhén va chat pha loang hodc chit mang dugc dung, trong d6
tac nhan nay duoc chon tir nhém bao gbém (a) khang thé don dong hoic manh khang
thé theo diém bat ky trong s6 cac diém 1, 3-8, (b) phan tir axit nucleic chua axit
nucleic ma hoa khang thé don dong hoidc manh khang thé néu trén, (c) vecto chira axit

nucleic néu trén, va (d) t€ bao bi€u hién vecto néu trén.

13. Dugc phédm chira khang thé don dong theo diém bét ky trong s6 cac diém tir 1 dén
8 hodc méanh khang thé caa no, gén két dic hiéu vai cung epitop va td duge dugce

dung.
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Danh muc trinh tu

<110> Temasek Life Sciences Laboratory Limited
Mookkan, Prabakaran
He, Fang
Kwang, Hwei-Sing Jimmy

<120> Khang thé don dong dac hiéu véi epitop cau hinh cua hemagglutinin HS, axit nucleic, vectoj€ bao va
duoc pham chita né

<130> 2577-203
<160> 24
<170> Patentln version 3.5

<210> 1

<211> 300

<212> ADN

<213> Mus musculus

<220>
<221> CDS
<222> (1)..(300)

<220>

<221> d4u hiéu misc

<222> (70)..(87)

<223> Chudi nhe bién d6i CDR1

<220>

<221> d4u hiéu misc

<222> (139)..(147)

. <223> Chudi nhe bién ddi CDR2

<220>

<221> d4u hiéu misc

<222> (256)..(282)

<223> Chudi nhe bién déi CDR3

<400> 1
atg acg cag tct cca tcc tee atg tct gta tct ctg gga gac aca gte 48
Met Thr Gln Ser Pro Ser Ser Met Ser Val Ser Leu Gly Asp Thr Val
I 5 10 15
agc atc act tge cat gca agt cag gac att agt ggt cat ata ggg tgg 96
Ser Ile Thr Cys His Ala Ser Gln Asp Ile Ser Gly His Ile Gly Trp

20 25 30

ttg cag cag aaa cca ggg aaa tca ttt aag ggc ctg atc tat cat gga 144
Leu Gln GIn Lys Pro Gly Lys Ser Phe Lys Gly Leu Ile Tyr His Gly
35 40 45

acc aac ttg gaa gat gga gtt cca tca agg ttc agt gge agt gga tet 192
Thr Asn Leu Glu Asp Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser
50 55 60

gga gea gat ttt tct ctc acc atc age age ctg gaa tet gaa gat ttt 240
Gly Ala Asp Phe Ser Leu Thr Ile Ser Ser Leu Glu Ser Glu Asp Phe
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gca gac tat tac tgt gta cag tat gtt cag ttt ccg tgg acg ttc ggt 288
Ala Asp Tyr Tyr Cys Val Gln Tyr Val Gln Phe Pro Trp Thr Phe Gly
85 90 95

gga ggc acc aag 300
Gly Gly Thr Lys
100

<210> 2

<211> 100

<212> PRT

<213> Mus musculus

<400> 2

Met Thr Gln Ser Pro Ser Ser Met Ser Val Ser Leu Gly Asp Thr Val
1 5 10 15

Ser Ile Thr Cys His Ala Ser Gln Asp Ile Ser Gly His Ile Gly Trp
20 25 30

Leu Gln GIn Lys Pro Gly Lys Ser Phe Lys Gly Leu Ile Tyr His Gly
35 40 45

Thr Asn Leu Glu Asp Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser
50 55 60

Gly Ala Asp Phe Ser Leu Thr Ile Ser Ser Leu Glu Ser Glu Asp Phe
65 70 75 80

Ala Asp Tyr Tyr Cys Val Gln Tyr Val Gln Phe Pro Trp Thr Phe Gly
85 90 95

Gly Gly Thr Lys
100

<210> 3

<211> 325

<212> ADN

<213> Mus musculus

<220>
<221> CDS
<222> (1)..(324)

<220>
<221> d4u hiéu misc

<222> (64)..(87)

<223> Chudi ning bién ddi CDR1
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<220>

<221> d4u hiéu misc

<222> (139)..(162)

<223> Chudi ning bién d6i CDR2

<220>
<221> d4u hiéu misc

<222> (277)..(312)

<223> Chubi ning bién d6i CDR3

<400> 3

cag gag tct ggg get gag ctg gtg agg cct ggg got tca gtg aag ctg 48
Gln Glu Ser Gly Ala Glu Leu Val Arg Pro Gly Ala Ser Val Lys Leu
1 5 10 15

tce tge aag gat tct gge tac acg ttc acc acc tac tgg atg aac tgg 96
Ser Cys Lys Asp Ser Gly Tyr Thr Phe Thr Thr Tyr Trp Met Asn Trp
20 25 30

gtt aag cag agg cct gag caa ggc ctt gag tgg att gga agg att gat 144
Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile Gly Arg Ile Asp
35 40 45

cct tac gat agt gaa act cac tac aat caa aag ttc aag gac aag gcc 192
Pro Tyr Asp Ser Glu Thr His Tyr Asn Gln Lys Phe Lys Asp Lys Ala
50 55 60

ata ttg act gta gac aaa tcc tcc aac aca gee tac atg caa ctc agc 240
Ile Leu Thr Val Asp Lys Ser Ser Asn Thr Ala Tyr Met Gln Leu Ser
65 70 75 80

agc ctg aca tct gag gac tct geg gte tat tac tgt gta agg gga ggg 288
Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Val Arg Gly Gly

85 90 95
tct acg gtc gec tac ttc ggt gte tgg gge caa ggg a 325
Ser Thr Val Ala Tyr Phe Gly Val Trp Gly Gin Gly
100 105
<210> 4
<211> 108
<212> PRT

<213> Mus musculus
<400> 4

Gln Glu Ser Gly Ala Glu Leu Val Arg Pro Gly Ala Ser Val Lys Leu
1 5 10 15

Ser Cys Lys Asp Ser Gly Tyr Thr Phe Thr Thr Tyr Trp Met Asn Trp
20 25 30 -

Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile Gly Arg Ile Asp
35 40 45

Pro Tyr Asp Ser Glu Thr His Tyr Asn Gln Lys Phe Lys Asp Lys Ala
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50 55 60

Ile Leu Thr Val Asp Lys Ser Ser Asn Thr Ala Tyr Met Gln Leu Ser
65 70 75 80

Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Val Arg Gly Gly
85 90 95

Ser Thr Val Ala Tyr Phe Gly Val Trp Gly Gln Gly
100 105

<210>.5

<211> 6

<212> PRT

<213> Mus musculus

<400> 5

Gln Asp Ile Ser Gly His
1 5

<210> 6

<211> 3

<212> PRT

<213> Mus musculus

<400> 6
His Gly Thr
1

<210> 7

<211> 9

<212> PRT

<213> Mus musculus

<400> 7
Val Gln Tyr Val Gln Phe Pro Trp Thr
1 5

<210> 8

<211> 8

<212> PRT

<213> Mus musculus

<400> -8

Gly Tyr Thr Phe Thr Thr Tyr Trp
1 5

<210> 9
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<211> 8
<212> PRT
<213> Mus musculus

<400> 9

Ile Asp Pro Tyr Asp Ser Glu Thr
1 5

<210> 10

<211> 12

<212> PRT

<213> Mus musculus

<400> 10

Val Arg Gly Gly Ser Thr Val Ala Tyr Phe Gly Val
1 5 10

<210> 11

<211> 21

<212> ADN

<213> Homo sapiens

<400> 11
ctcgagcgac ctccaccaag g 21

<210> 12

<211> 23

<212> ADN

<213> Homo sapiens

<400> 12
tctagactcg gagagggaca gag 23

<210> 13

<211> 26

<212> ADN

<213> Homo sapiens

<400> 13
ctgcagatca cgcgaactgt ggctge 26

<210> 14

<211> 37

<212> ADN

<213> Homo sapiens

<400> 14

ggegegeecg aagttgtece ctetcacaat catcate

<210> 15
<211> 23
<212> ADN
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<213> Mus musculus

<400> 15
ggtaaggogt taacagtage agg 23

<210> 16

<211> 23

<212> ADN

<213> Mus musculus

<400> 16
ctttggccte tetgggatag aag 23

<210> 17

<211> 24

<212> ADN

<213> Mus musculus

<400> 17
cacgatgata atatggccac aacc 24

<210> 18

<211> 23

<212> ADN

<213> Mus musculus

<400> 18
caccggttgg gggaagtagt act 23

<210> 19

<211> 566

<212> PRT

<213> Virut cim A

<400> 19
Met Glu Lys Ile Val Leu Leu Leu Ala Ile Val Ser Leu Val Lys Ser
1 5 10 15

Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln Val
20 25 30

Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile
35 40 45

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys
50 55 60

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

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

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125

Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
130 135 140

Ser Gly Val Ser Ser Ala Cys Pro Tyr Leu Gly Ser Pro Ser Phe Phe
145 150 155 160

Arg Asn Val Val Trp Leu Ile Lys Lys Asn Ser Thr Tyr Pro Thr Ile
165 170 175

Lys Lys Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Val Leu Trp
180 185 190

Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Arg Leu Tyr Gln
195 200 205

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

Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
225 230 235 240

Arg Met Glu Phe Phe Trp Ala Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270

Val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Glu Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320

-54-



24066

Tyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

Pro GIn Arg Glu Ser Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile
340 345 350

Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr
355 360 365

Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys
370 375 380

Glu Ser Thr Gln Lys Ala Ile Gly Val Thr Asn Lys Val Asn Ser Ile
385 390 395 400

Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe Asn
405 410 415

Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp Gly
420 425 430

Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met Glu
435 440 445

Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr
450 455 460

Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn
465 470 475 480

Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser
485 490 495

Ile Arg Asn Gly Thr Tyr Asn Pro Gln Tyr Ser Glu Glu Ala Arg Leu
500 505 510

Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly Thr Tyr
515 520 525

GlIn Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala Leu Ala
530 535 540

Ile Met Ile Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly Ser Leu
545 550 555 560
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GIn Cys Arg Ile Cys Ile
565

<210> 20

<211> 550

<212> PRT

<213> Virutcum A

<400> 20

Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln Val
1 5 10 15

Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile
20 25 30

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys
35 40 45

Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn
50 55 60

Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile Val
65 70 75 80

Glu Lys Ala Asn Pro Thr Asn Asp Leu Cys Tyr Pro Gly Ser Phe Asn
85 90 95

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
100 105 110

Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
115 120 125

Ser Gly Val Ser Ser Ala Cys Pro Tyr Leu Gly Ser Pro Ser Phe Phe
130 135 140

Arg Asn Val Val Trp Leu Ile Lys Lys Asn Ser Thr Tyr Pro Thr Ile
145 150 155 160

Lys Lys Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Val Leu Trp
165 170 175

Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Arg Leu Tyr Gln
180 185 190

Asn Pro Thr Thr Tyr Ile Ser Ile Gly Thr Ser Thr Leu Asn Gln Arg
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195 200 205

Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
210 215 220

Arg Met Glu Phe Phe Trp Ala Ile Leu Lys Pro Asn Asp Ala Ile Asn
225 230 235 240

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
245 250 255

Val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Glu Leu Glu Tyr Gly
260 265 270

Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn Ser Ser
275 280 285

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
290 295 300

Tyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
305 310 315 320

Pro Gln Arg Glu Ser Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile
325 330 335

Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr
340 345 350

Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys
355 360 365

Glu Ser Thr Gln Lys Ala Ile Gly Val Thr Asn Lys Val Asn Ser Ile
370 375 380

Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe Asn
385 390 395 400

Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp Gly
405 410 415

Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met Glu
420 425 430

Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr
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435 440 445

Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn
450 455 460

Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser
465 470 475 480

Ile Arg Asn Gly Thr Tyr Asn Pro GIn Tyr Ser Glu Glu Ala Arg Leu
485 490 495

Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser lle Gly Thr Tyr
500 505 510

Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala Leu Ala
515 520 325

Ile Met Ile Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly Ser Leu
530 535 540

Gln Cys Arg Ile Cys Ile
545 550

<210> 21

<211> 341

<212> ADN

<213> Homo sapiens

<220>
<221> CDS
<222> (3)..(341)

<400> 21

ac tgg ggc cag gge acc ctg gte atc gie tce tca gee tec ace aag 47
Trp Gly Gln Gly Thr Leu Val Ile Val Ser Ser Ala Ser Thr Lys
1 5 10 15

ggc cca teg gte tte cee ctg gea cee tee tee aag age acc et ggg 95
Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
20 25 30

ggce aca geg gec ctg gge tge ctg gte aag gac tac ttc ccc gaa ccg 143
Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
35 40 45

gtg acg gtg tcg tgg aac tca gge gee ctg ace age gge gtg cac ace 191
Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
50 55 60

ttc ccg get gte cta cag tce tca gga cte tac tee cte age age gtg 239
Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
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65 70 75
gtg acc gtg cce tce age age ttg gge ace cag acc tac atc tge aac 287
Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn
80 85 90 95

gtg aat cac aag ccc agc aac acc aag gtg gac aag aaa gtt gag ccc 335
Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro
100 105 110

aaa tct 341
Lys Ser

<210> 22

<211> 113

<212> PRT

<213> Homo sapiens

<400> 22
Trp Gly Gln Gly Thr Leu Val Ile Val Ser Ser Ala Ser Thr Lys Gly
1 5 10 15

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
20 25 30

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
35 40 45

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
50 55 60

Pro Ala Val Leu Glin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
65 70 75 80

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
85 90 95

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys
100 105 110

Ser

<210> 23

<211> 1209

<212> ADN

<213> Homo sapiens
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<220>
<221> CDS
<222> (336)..(656)

<400> 23
ttctaaactc tgaggggetc ggatgacgtg gecattettt gectaaagea ttgagtttac 60

tgcaaggtca gaaaagcatg caaagccctc agaatggetg caaagagetc caacaaaaca 120
atttagaact ttattaagga atagggggaa gctaggaaga aactcaaaac atcaagattt 180
taaatacgct tcttggtcte cttgctataa ttatctggga taageatget gttttetgtc 240
tgtcectaac atgecctgtg attatccgea aacaacacac ccaagggeag aactttgtta 300
cttaaacacc atcctgtttg cttctttcct cagga act gtg get gea cea tet 353
Thr Val Ala Ala Pro Ser
1 5
gtc ttc atc ttc ccg cca tct gat gag cag ttg aaa tct gga act gec 401
Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala
10 15 20
tct gtt gtg tge ctg ctg aat aac ttc tat ccc aga gag gec aaa gta 449
Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val
25 30 35
cag tgg aag gtg gat aac gcc ctc caa tcg ggt aac tcc cag gag agt 497
GIn Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser
40 45 50

gtc aca gag cag gac agc aag gac agc acc tac agc ctc age age acc 545
Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr

55 60 65 70

ctg acg ctg agc aaa gca gac tac gag aaa cac aaa gtc tac gee tge 593

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys
75 80 85

gaa gtc acc cat cag ggc ctg age tcg ccc gtc aca aag agc ttc aac 641
Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn

90 95 100
agg gga gag tgt tag agggagaagt geecccacct getecteagt tecagectga 696
Arg Gly Glu Cys
105

ccccecteeca tectttggee tetgaccectt tttccacagg ggacctacee ctattgeggt 756
cctccagcte atctttcace tcacceeect cetectectt ggetttaatt atgetaatgt 816
tggaggagaa tgaataaata aagtgaatct ttgcacctgt ggtttctete tttcctcaat 876
ttaataatta ttatctgttg tttaccaact actcaatttc tcttataagg gactaaatat 936
gtagtcatcc taaggcgcat aaccatttat aaaaatcatc cttcattcta ttttacccta 996
tcatcctetg caagacagtc ctecetcaaa cecacaagec ttetgtecte acagtecect 1056

gggeegtggt aggagagact tgettecttg ttttccecte ctcageaage cetcatagte 1116
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ctttttaagg gtgacaggtc ttacggtcat atatcctttg attcaattcc ctgggaatca 1176
accaaggcaa atttttcaaa agaagaaacc tgc 1209

<210> 24

<211> 106

<212> PRT

<213> Homo sapiens

<400> 24

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln

1 5 10 15

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
20 25 30

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
35 40 45

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
50 55 60

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
65 70 75 80

His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
85 90 95

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 - 105
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