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Linh vue ky thuit dwoc dé cap
Sang ché @& cap dén cac khang thé lién két mot cach chon loc peptit amyloit
beta N3pGlu va duge phim chira cac khang thé nay dé& didu tri bénh lién quan dén

peptit amyloit beta (Amyloid Beta - AB, cing dugc dé cap dén dudi dang Abeta).
Tinh trang k§ thuét ciia sang ché

Peptit AP dudi dang tudn hoan bao gdm tir 38 dén 43 axit amin (thudng la 38,
40 hodc 42 axit amin) do sy phdn cét protein tién chét, protein tién chét amyloit
(amyloid precursor protein - APP). Su bién ddi Ap tir dang hoa tan thanh dang khong
hoa tan c6 ham lwong phién-p cao va su ling dong cic dang khong hoa tan dudi dang
cac mang vira do viém day than kinh va mach ndo trong ndo lién quan dén mot nhom
bénh Iy va bénh, gdm bénh Alzheimer (Alzheimer’s disease - AD), hoi ching Down,
va bénh thoai hoa mach mau ndo dang bot (cerebral amyloid angiopathy - CAA).

Chc chit ling dong dugc tim thiy trong cac mang vita chu yéu bao gom hén
hop khéng ddng nhat ctia cac peptit AB. A N3pGlu, cliing dugc dé cap dén dudi dang
N3pE hodic ABps42, 14 dang cht cut ciia peptit AP chi tim thdy trong mang vira. Ap
N3pGlu thiéu hai gc axit amin dAu tién & dau tan ciing N cua AB va c6 pyroglutamat
thu duoc tir axit glutamic tai vi tri axit amin thr ba. Mac du peptit AP N3pGlu la thanh
phén phu cia A ling dong trong ndo, cac nghién ctru chitng minh dugc rang peptit
AB N3pGlu ¢6 cac dic tinh quan tu xAm chiém va tich liiy som trong tAng lang dong.

Trong khi cac khang thé da dong va don dong hudng dich peptit A N3pGlu da
duoc md ta trudc day (US 7122374 va W02010/009987), c6 nhu cdu dbi voi cac
khang thd don dong khang AP N3pGlu i luc cao dé tiép hop dich in vivo (tic 1a lién
két mang) va sau d6 vai cac mirc mang thap hon. Ngoai ra, vi cac khang thé khang AP
c6 dAu tan cing carboxyl va du tan cling amino déan dén su ting bénh thoai hoa mach
mau ndo dang bot lién quan dén sy chay mau, cin c6 nhu cAu dbi véi cac khang thé
khang AP N3pGlu ma khong lam ting sy chay mau du la vigc diéu tri man tinh dan

dén sy giam dang ké mang xo vira lang dong.
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Ban chit k§ thuit clia sang ché

Céc khang thé nim trong pham vi clia sang ché 1a chit dbi khang peptit AP
N3pGlu hitu ich vé mit trj lidu cd rAt nhiéu cac dac tinh mong mubn. Cac khang thé
nay lién két peptit Ap N3pGlu cira ngudi bang ai luc cao va thé hién sy giam mang
vita in vivo phu thudc liéu ding ma khong lam ning thém bénh thoai hoa mach mau
nao dang bot (cerebral amyloid angiopathy - CAA) li€n quan dén su chéytméu.

Sang ché d& xuét khang thé khang AB N3pGlu dugc thiét k& c6 ngudn gdc tir
ngudi, hodc doan lién két khang nguyén cua nd c6 Kd ¢ nhiét d6 25°C nho hon 1 x 107
"M dbi véi peptit Ap N3pGlu cira ngudi. Theo mt phuong an dwge vu tién, sang ché
dé xuit khang thé khang Ap N3pGlu duge thiét k& co ngudn gdc tir ngudi, hodc doan
lién két khang nguyén ctia né ¢d Kd & nhiét d 25°C nhé hon 9 x 101°M ddi v6i peptit
AP N3pGlu cira ngudi. Theo mot phuong an duogc wu tién khac, sang ché @& xuét
khang thé khang AP N3pGlu dugc thiét ké c6 ngudn gde tir ngudi, hodc doan lién két |
khang nguyén cua n6 ¢6 Kd & nhiét d6 25°C nho hon 7 x 10°M d6i voi peptit AB
N3pGlu cira nguoi. Theo mot phwong an dwgc wu tién khac, sang ché @ xuét khang
thé khang Ap N3pGlu dugc thiét ké c6 ngudn gbc tir ngudi, hodc doan lién két khang
nguyén cta nd c¢6 Kd & nhiét d6 25°C ndm trong khoang tir 9 x 10'M dén 1 x 10°M
dbi voi peptit Ap N3pGlu cira ngudi. Theo mdt phuong an duge uu tién khac, sang
ché @ xuét khang thé khang AB N3pGlu, hodc doan lién két khang nguyén cua no co
Kd & nhiét d6 25°C ndm trong khoang tir 9 x 10"°M dén 1 x 10-1°M dbi v4i peptit Ap
N3pGlu cira nguoi.

Sang ché con dé xuét khang thé khang AB N3pGlu dugc thiét ké c6 ngudn gdc
tur ngubi, hodc doan lién két khang nguyén clia né c6 Kd ¢ nhiét do 25°C nho hon 1 x
10‘9M, hozic nhé hon 9 x 107'°M, hodc nho hon 7 x 107'°M, hodc nam trong khoang tir
9 x 1071°M dén 1 x 10-1°M déi voi peptit AR N3pGlu clra nguoi va lam giam bot mang
vita in vivo. Theo mét phuong an dwoc wu tién khéc, sang ché dé xuédt khang thé khang
Ap N3pGlu dugc thiét ké c6 ngudn gbe tir ngudi, hodc doan lién két khang nguyén cua
né ¢6 Kd & nhiét @ 25°C nhé hon 1 x 10°M, hogc nho hon 9 x 1071%M, hogc nho hon
7 x 10"°M, hodic nim trong khoang tir 9 x 107°M dén 1 x 10-'°M dbi voi peptit AP
N3pGlu cira ngudi va lam giam mang vira in vivo ma khong lam tang su chay mau co

lién quan dén CAA.
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Sang ché ciing d& xuit khang thé khang AB N3pGlu dugc thiét ké c6 ngudn gbe
tir ngudi hodc doan lién két khang nguyén clia nd bao gdbm LCVR va HCVR trong do
LCDRI la KSXiX2SLLYSRX:KTYLN (SEQ ID NO: 51), LCDR2 la AVSKLX4S
(SEQ ID NO: 52), LCDR3 la VQGTHYPFT (SEQ ID NO: 5) va HCDRI la
GYXsFTXsYYIN (SEQ ID NO: 53), HCDR2 la WINPGSGNTKYNEKFKG (SEQ ID
NO: 8), va HCDR3 1a EGX7TVY (SEQ ID NO: 54), trong d6 Xi 1a S hodc T; X2 1a Q
hodc R, X3 1a G hoic S, X4 1a D hodc G, X5 1a D hodc T, X¢ la R hodc D, va X7 la 1, T,
E, hodc V.

Sang ché dé xuét khang thé khang AB N3pGlu duoc thiét k& co6 nguodn gdc tir
ngudi, hodc doan lién két khang nguyén cla no bao gdm vung bién ddi ctia chudi nhe
(light chain variable region - LCVR) va vung bién dbi cua chudi ning (heavy chain
variable region - HCVR), trong d60 LCVR nay bao gdm cac polypepﬁt LCDRI,
LCDR2, LCDR3 va HCVR bao gdm cac polypeptit HCDR1, HCDR2, HCDR3 dugc
chon tr nhom gdm:

a) LCDRI la KSSQSLLYSRGKTYLN (SEQ ID NO: 3), LCDR2 la

AVSKLDS (SEQ ID NO: 4), LCDR3 la VQGTHYPFT (SEQ ID NO: 5),
HCDR! 1a GYDFTRYYIN (SEQ ID NO: 6), HCDR2 Ia
WINPGSGNTKYNEKFKG (SEQ ID NO: 8), va HCDR3 1a EGITVY (SEQ
ID NO: 9);

b) LCDR1 la KSSQSLLYSRGKTYLN (SEQ ID NO: 3), LCDR2 la
AVSKLDS (SEQ ID NO: 4), LCDR3 1a VQGTHYPET (SEQ ID NO: 5),
HCDR! 1la GYTFTRYYIN (SEQ ID NO: 7), HCDR2 Ila
WINPGSGNTKYNEKFKG (SEQ ID NO: 8), va HCDR3 la EGTTVY
(SEQ ID NO: 10);

¢) LCDR1 la KSSQSLLYSRGKTYLN (SEQ ID NO: 3), LCDR2 la
AVSKLDS (SEQ ID NO: 4), LCDR3 la VQGTHYPFT (SEQ ID NO: 5),
HCDR1 1la GYTFTDYYIN (SEQ ID NO: 40), HCDR2 la
WINPGSGNTKYNEKFKG (SEQ ID NO: 8), va HCDR3 la EGETVY
(SEQ ID NO: 41);

d) LCDRI la KSSQSLLYSRGKTYLN (SEQ ID NO: 3), LCDR2 la
AVSKLGS (SEQ ID NO: 35), LCDR3 1a VQGTHYPFT (SEQ ID NO: 5),
HCDR1 la GYTFTRYYIN (SEQ ID NO: 7), HCDR2 la
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WINPGSGNTKYNEKFKG (SEQ ID NO: 8), va HCDR3 la EGTTVY
(SEQ ID NO: 10); va

e) LCDR1 la KSTRSLLYSRSKTYLN (SEQ ID NO: 45), LCDR2 la
AVSKLDS (SEQ ID NO: 4), LCDR3 1a VQGTHYPET (SEQ ID NO: 5),
HCDRI 13 GYTFTDYYIN (SEQ ID NO: 40), HCDR2 la
WINPGSGNTKYNEKFKG (SEQ ID NO: 8), va HCDR3 la EGVTVY
(SEQ ID NO: 46).

Theo mdt phuong an, sang ché dé xuét khang thé khang AP N3pGlu duge thiét
ké c6 ngudn gde tlr ngudi hodc doan lién két khang nguyén cua no bao gébm LCVR va
HCVR trong ¢6 LCDR1 la SEQ ID NO: 3, LCDR2 la SEQ ID NO: 4, LCDR3 la SEQ
ID NO: 5, HCDRI la SEQ ID NO: 6, HCDR2 la SEQ ID NO: 8, va HCDR3 la SEQ
ID NO: 9. Theo mot phuong an, sang ché dé xuit khang thé khang AB N3pGlu dugc
thiét k& c6 ngudn gdc tir ngudi hogc doan lién két khang nguyén cua nd bao gdm
LCVR va HCVR trong d6 LCDRI la SEQ ID NO: 3, LCDR2 la SEQ ID NO: 4,
LCDR3 la SEQ ID NO: 5, HCDR1 la SEQ ID NO: 7, HCDR2 1a SEQ ID NO: 8, va
HCDR3 1a SEQ ID NO: 10. Theo mot phuong an dwge wu tién, sang ché dé xut
khang thé khang AB N3pGlu duoc thiét ké c6 ngudn gbc tlir ngudi hodc doan lién két
khang nguyén cta no bao gdm LCVR va HCVR trong d6 LCDR1 la SEQ ID NO: 3,
LCDR2 la SEQ ID NO: 4, LCDR3 la SEQ ID NO: 5, HCDRI1 la SEQ ID NO: 40,
HCDR2 la SEQ ID NO: 8, va HCDR3 la SEQ ID NO: 41. Theo mdt phuong an dugc
uu tién, sang ché dé xuét khang thé khang AP N3pGlu dugc thiét ké c6 ngudn gbc tir
ngudi hodc doan lién két khang nguyén cua no bao gdbm LCVR va HCVR trong do
LCDRI1 la SEQ ID NO: 3, LCDR2 la SEQ ID NO: 35, LCDR3 la SEQ ID NO: 5,
HCDRI la SEQ ID NO: 7, HCDR2 1a SEQ ID NO: 8, va HCDR3 la SEQ ID NO: 10.
Theo mdt phuong an dugc wu tién, sang ché d& xuit khang thé khang AB N3pGlu
duoc thiét ké co ngudn gbe tlr ngudi hodc doan lién két khang nguyén cua no bao gdm
LCVR va HCVR trong do LCDRI1 la SEQ ID NO: 45, LCDR2 la SEQ ID NO: 4,
LCDR3 la SEQ ID NO: 5, HCDRI 1a SEQ ID NO: 40, HCDR2 la SEQ ID NO: 8, va
HCDR3 la SEQ ID NO: 46.

Theo mot phuong an khac, sang ché @& xuit khang thé khang AB N3pGlu dugc
thiét ké c6 ngudn gbc tir ngudi, hodc doan lién két khang nguyén cua no6 bao gdm ving

bién di cta chudi nhe (light chain variable region - LCVR) va vung bién ddi cua
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chudi ning (heavy chain variable region - HCVR), trong d6 LCVR va HCVR néu trén
1 polypeptit dwoc chon tir nhém gdm co:

a. LCVR ¢6 SEQID NO: 11 vaHCVR ¢6 SEQ ID NO: 12;

b. LCVR ¢6 SEQ ID NO: 11 va HCVR co SEQ ID NO: 13;

¢. LCVR ¢6 SEQIDNO: 11 vaHCVR ¢6 SEQ ID NO: 42;

d. LCVR ¢6 SEQ ID NO: 36 va HCVR ¢6 SEQ ID NO: 37; va

e. LCVR c¢6 SEQ ID NO: 47 va HCVR ¢o6 SEQ ID NO: 48.

Theo mdt phuong 4n, sang ché dé xuét khang thé don dong khang AB N3pGlu
hoic doan lién két khang nguyén cua no bao gébm LCVR ¢6 SEQ ID NO: 11 va HCVR
¢6 SEQ ID NO: 12. Theo mt phuong an, sang ché d& xuit khang thé don dong khang
AP N3pGlu hoic doan lién két khang nguyén clia nd bao gébm LCVR ¢6 SEQ ID NO:
11 va HCVR ¢6 SEQ ID NO: 13. Theo mét phuong an, sang ché dé xuét khang thé
don dong khang AB N3pGlu hodc doan lién két khang nguyén cua no bao gdbm LCVR
¢6 SEQ ID NO: 11 va HCVR ¢6 SEQ ID NO: 42. Theo mét phwong an duoc uu tién,
sang ché dé xuét khang thé don dong khang AB N3pGlu hodc doan lién két khang
nguyén cua né bao gdbm LCVR c6 SEQ ID NO: 36 va HCVR ¢6 SEQ ID NO: 37.
Theo mdt phuong an duge wu tién, sang ché d& xut khang thé don dong khang AP
N3pGlu hodc doan li€n két khang nguyén cua nd bao gdbm LCVR ¢6 SEQ ID NO: 47
va HCVR ¢6 SEQ ID NO: 48.

Sang ché cling dé xuét khang thé don dong khang AB N3pGlu bao gbm chudi
nhe (light chain - LC) va chudi ning (heavy chain - HC), trong do cac polypeptit LC
va HC duogc chon tir nhom gdm co:

a) LC c6 SEQ ID NO: 14 va HC ¢6 SEQ ID NO: 15;

. b) LC ¢6 SEQIDNO: 14 va HC co SEQ ID NO: 16;

¢) LC c6 SEQIDNO: 14 vaHC cO SEQ ID NO: 44;

d) LC c6 SEQIDNO: 38 vaHC ¢6 SEQ ID NO: 39; va

e) LC c¢6 SEQ ID NO: 49 va HC ¢o SEQ ID NO: 50.

Theo mdt phuong an, sang ché dé xuit khang thé don dong khang A N3pGlu
hozic doan lién két khang nguyén cua nd bao gdbm LC c6 SEQ ID NO: 14 va HC ¢o
SEQ ID NO: 15. Theo mét phwong an, sang ché d& xuht khang thé don dong khang AP
N3pGlu hodc doan lién két khang nguyén cua chung bao gdbm LC ¢6 SEQ ID NO: 14
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va HC c6 SEQ ID NO: 16. Theo mdt phwong an, sang ché dé xuat khang thé don dong
khang AP N3pGlu hodc doan lién két khang nguyén cua n6 bao gdbm LC c6 SEQ ID
NO: 14 va HC c6 SEQ ID NO: 44. Theo mot phuwong an duoc uu tién, sang ché dé
xut khang thé don dong khang AB N3pGlu hodc doan lién két khang nguyén cua n6
bao gdbm LC c6 SEQ ID NO: 38 va HC ¢4 SEQ ID NO: 39. Theo mdt phuong an dugce
wu tién, sang ché dé xult khang thé don dong khang AP N3pGlu hodc doan lién két
khéng nguyén ctia n6 bao gdm LC c6 SEQ ID NO: 49 va HC c¢6 SEQ ID NO: 50.

Theo mot phuwong an dugce wu tién, khang thé don dong khang AB N3pGlu bao
gdm hai chudi nhe va hai chudi ning trong d6 mdi LC 1a polypeptit co6 SEQ ID NO: 14
va mdi HC 1a polypeptit c6 SEQ ID NO: 15. Theo mdt phwong an duge vu tién, khang
thé don dong khang AB N3pGlu bao gdm hai chudi nhe va hai chudi ning trong do
mdi L.C 1& mot polypeptit ¢6 SEQ ID NO: 14 va mdi HC la mét polypeptit co SEQ ID
NO: 16. Theo mdt phuwong an dugc uu tién, khang thé don dong khang AB N3pGlu
bao gdm hai chudi nhe va hai chudi ndng trong d6 mdi LC 1a mdt polypeptit co SEQ
ID NO: 14 va mdi HC 1& mdt polypeptit c6 SEQ ID NO: 44. Theo mét phuong an
dugc uu tién, khang thé don dong khang Ap N3pGlu bao gbm hai chudi nhe va hai
chudi ning trong d6 mdi LC 1a mot polypeptit c6 SEQ ID NO: 38 va mdi HC 1a mot
polypeptit c6 SEQ ID NO: 39. Theo mdt phuong an dugc uu tién, khang thé don dong
khang AP N3pGlu bao gdm hai chudi nhe va hai chudi nang trong @6 mdi LC la mot
polypeptit c6 SEQ ID NO: 49 va mdi HC 1a mdt polypeptit co SEQ ID NO: 50.

Sang ché cling dé xuit dugc phim chira khang thé don dong khang AB N3pGlu
theo sang ché hodc doan lién két khang nguyén cta nd. Theo mét phuong an dugc uu
tién, duge phdm bao gom khang thé don dong khang AB N3pGlu theo sang ché hoic
doan lién két khang nguyén cta no va chit mang, chét pha loang, hodc ta duogc duoc
dung. Theo mdt phuong an dugc uu tién khac, duge phim con bao gébm mot hodc
nhiéu thanh phan tri liéu.

Theo mdt khia canh khac, sang ché @2 xuht phuong phap diéu tri bénh 1y co lién
quan dén hoat tinh peptit AB, bao gbm viéc su dung cho nguoi can diéu tri mot khang
thé don dong khang AB N3pGlu hodc doan lién két khang nguyén theo sang ché.

" Theo mot khia canh khac, sang ché dé xuit phuong phap diéu tri bénh ly duge
chon tir nhém gdm bénh Alzheimer 14m sang hodc cén 1am sang, bénh Alzheimer tién

triéu, hoi chimg Down, va CAA 1am sang hodc cén lam sang, bao gom viéc su dung
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cho ngudi can didu tri mot khang thé don dong khang AB N3pGlu theo sang ché hoic
doan lién két khang nguyén ciia nd. Theo mot phuong an dugc uu tién, sang ché dé
xuit phuong phap diéu tri bénh Alzheimer.

Theo mot khia canh khac, sang ché d& xuét khang thé don dong khang AP
N3pGlu hoidc doan lién két khing nguyén cua no, su dung trong tri liéu. Theo mot
phuong an dugc wu tién, sang ché @ xult khang thé don dong khang AB N3pGlu hoac
doan lién két khang nguyén cta no, stt dung trong diéu tri bénh 1y duoc chon tir bénh
Alzheimer 1dm sang hodc cén 1dm sang, bénh Alzheimer tién triéu, hdi chimg Down,
hoic CAA lam sang hodc c4n 1am sang. Theo mot phuong an dugc uu tién hon, sang
ché dé& xuét khang thé don dong khang AB N3pGlu hogc doan lién két khang nguyén
cla no, st dung trong diéu tri bénh Alzheimer. Theo mét phuong an duge uu tién
khac, sang ché d& xuét khang thé don dong khang AP N3pGlu hogc doan lién két
khang nguyén cua no, su dung dé ngan chin bénh 1y dugce chon tir bénh Alzheimer
lam sang hodc cin 14m sang, bénh Alzheimer tién triéu, CAA 1am sang hodc cén lam
sang. Theo mot phuong an dugc uu tién hon, sang ché dé xuit khang thé don dong
khang AP N3pGlu hodc doan lién két khang nguyén cua n6 st dung dé ngan chin bénh
Alzheimer.

Theo mét khia canh khac, sang ché dé xut viéc st dung khang thé don dong
khang AB N3pGlu hodc doan lién két khang nguyén cia nd, trong san xuét thudc didu
tri bénh ly dugc chon tir nhom gbm bénh Alzheimer 1am sang hodc can ldm sang, bénh
Alzheimer tién triéu, hoi ching Down, va CAA 14m sang hodc cén 1am sang. Theo mot
phuong an duge uu tién, sang ché @& xuét viéc st dung khang thé don dong khang AB
N3pGlu hodc doan lién két khang nguyén cua no, trong san xuét thudc diéu tri bénh
Alzheimer. |
MG ta chi tiét sang ché

Khang thé hoan chinh 1& mdt phan tir globulin mi&n dich bao gdm 2 chudi nang
(heavy - H) va 2 chudi nhe (light - L) dwoc lién hé véi nhau bang lién két disulfua.
Phén dé“lu tan cing amino cua mdi chudi gdm ving bién ddi co tir 100 dén 110 axit
amin (;hﬁ yéu 1am nhiém vy nhan dién khang nguyén thong qua cac ving xac dinh bd
trg (cémplementarity determining region - CDR) chira trong do. Phén dau tin clng
carboxy ctia mdi chudi dinh rd ving hing dinh chi yéu chiu trach nhiém vé chirc ning

cta phan tac dong.
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Cac CDR duoc dit rai rac voi cac vang duge bao ton, ving khung dwoc gioi
han (framework region - FR). M&i ving bién d6i cta chudi nhe (light chain variable
region - LCVR) va vung bién d6i ctia chudi niang (heavy chain variable region -
HCVR) bao gébm 3 CDR va 4 FR, dugc sip dit tir dAu tdn cing amino dén dau tan
cling carboxy theo thtt tu dudi day: FR1, CDRI1, FR2, CDR2, FR3, CDR3, FR4. 3
CDR ¢6 chudi nhe dugce dé cap dén dusi dang “LCDRI1, LCDR2, va LCDR3” va 3
CDR c¢6 chudi ning dugc d& cap dén dudi dang “HCDR1, HCDR2, va HCDR3”. Cac
CDR chita hiu hét cac gbc tao thanh cac twong tac dic hiéu véi khang nguyén. Viée
dénh sb va xac dinh vi tri cta gbc axit amin CDR trong cac ving LCVR va HCVR phu
hop véi quy udc danh s6 Kabat ndi tiéng.

Céc chudi nhe duoc phan loai thanh kapa hodc lamda, va duge md ta bang ving
hing dinh dic biét nhu duoc biét trong linh vuc k¥ thuat nay. Cac chudi ning duoc
phén loai thanh gama, mu, anfa, delta, hodc epsilon, va xé4c dinh isotyp ciia khang thé
14 IgG, IgM, IgA, IgD, hodc IgE, theo thir ty. Cac khang thé 1gG c6 thé con dugce chia
thanh cac phan 16p, vi dy, IgG1, IgG2, 1gG3, hodc IgG4. MBbi loai chudi ning dugc md
ta bdi mot vung hing dinh ddc biét co trinh tw da duge biét dén trong linh vuc k§ thuat
nay.

Nhu dugc st dung O day, thuat nglr “khang thé don dong” (monoclonal
antibody - Mab) dung dé chi khang thé, ma khang thé nay thu duge phan lap duge tu
ban sao hodc dong vo tinh don gdm, vi du, dong vd tinh cua sinh vt nhan chuén, sinh
vit nhan xo, hodc thé thuc khudn bét ky, chtr khong phai la phuong phap dé tao ra no.
Céc Mab theo sang ché t&t hon 13 ton tai trong quén thé ddng nhét hodc vé co ban 1a
ddng nhét. Cac Mab ddy du chira 2 chudi nang va 2 chudi nhe. Cum tir “doan lién két
khang nguyén” gdm, vi dy, cac doan Fab, doan Fab’, doan F(ab’)2, va cac doan Fv
chudi don. Céc khang thé don dong theo sang ché va cac doan lién két khang nguyén
cta ching c6 thé duoc san xuat, vi du, bang cac k¥ thudt tai to hop, cac ky thudt boc 19
thé thue khuén, cac k¥ thuét tbng hop, vi du, ky thuat ghép CDR, hodc két hop cac ky
thuat nay, hodc cac ky thudt khac da duge biét trong linh vuc ky thuat nay. Vi dy,
chudt ¢ thé duge gay mién dich bing khang thé khang AB N3pGlu ciia nguoi hodc
cac doan cua chung, cac khang thé tao thanh c6 thé dugc thu hdi va duoc tinh ché, va
xac dinh xem liéu chiing c6 mang cac dic tinh chuc néng va dic tinh lién két tuong tu

hodic gidng véi cac hop chét khang thé duoc boc 10 & day co thé duogc quyét dinh bing
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cac phuong phap co ban duge boc 19 nhu dwge md ta trong cac Vi du duoi day. Doan
lién két khang nguyén ciing c6 thé duge tao ra bing cac phuong phap thong thuong.
Céc phuong phap san xut va tinh ché khang thé va doan lién két khang nguyén da
duoc biét trong linh vuc k¥ thult va co thé duogc tim thiy, vi du, trong Harlow and
Lane (1988) Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, New York, chapters 5-8 and 15, ISBN 0-87969-314-2.

Cum tir “khéang thé duoc thiét k& c6 ngudn gde tir nguoi” dung dé chi cac khang
thé don dong c6 cac dic tinh lién két va ddc tinh chitc nang theo sang ché, va co cac
ving khung 1a ctia ngudi hogc hoan toan 1a ciia ngudi bao quanh cac CDR thu dugc tu
khang thé khong phai cua nguoi. “Doan lién két khang nguyén” cua cac khang thé
duoc thiét ké co ngudn gbc tir nguoi gdm, vi du, cac doan Fab, doan Fab’, doan
F(ab’)2, va cac doan Fv chudi don. “Ving khung” hogc “trinh ty khung” dung dé chi
vung bét ky trong s& cac vung khung tir 1 dén 4. Cac khang thé duoc thiét ké co ngudn
gbc tir nguoi va doan lién két khang nguyén cua ching dugc bao gdm trong sang ché
gdm cac phan ti trong d6 mot hodc nhidu ving khung bét ky tr 1 dén 4 co ban 1a ciia
ngudi hodc hoan toan la ciia nguoi, tir la, trong d6 c6 mit cac td hop cd thé co cta cac
ving khung tir 1 dén 4 hoan toan hodc vé co ban 1a ctia nguoi. Vi du, cac phén tu
khang thé nay gdm cac phan tir trong d6 vung khung 1 va vung khung 2, vung khung 1
va vung khung 3, vung khung 1, 2, va 3, v.v., vé co ban hoic hoan toan la ciia ngudi.
Cac ving khung v& co ban 13 & cua nguoi la cac ving khung c6 it nhét khoang 80%
trinh ty ddng nhat véi trinh ty khung dong mam da biét cua nguoi. Tét hon 1a, cac
vung khung vé co ban 1a ciia ngudi c6 it nhét khoang 85%, khoang 90%, khoang 95%,
hodc khoang 99% trinh ty ddng nht voi trinh ty khung dong mam da biét ctia nguoi.

Céc khung diy di cua nguoi la cac khung gibng hét véi trinh ty khung cua
dc‘)ngé;mﬁm da biét ctia ngudi. Trinh ty khung dong mam cda ngudi co thé thu duge tr
ImMunoGeneTics (IMGT) thong qua trang web http://imgt.cines.fr, hodc ta The
Immunoglobulin FactsBook boi Marie-Paule Lefranc and Gerard Lefranc, Academic
Press, 2001, ISBN 012441351. Vi du, cac khung chudi nhe dong mam cd thé duoc
chon tr nhom gém co: All, A17, A18, A19, A20, A27, A30, LL, L1I, L12, L2, LS,
L15, L6, L8, 012, 02, va 08, va cac vung khung chudi ning dong mam co thé duoc
chon tu nhom g(‘f)m c6: VH2-5, VH2-26, VH2-70, VH3-20, VH3-72, VHI-46, VH3-9,
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VH3-66, VH3-74, VH4-31, VHI-18, VHI-69, VI-13-7, VH3-11, VH3-15, VH3-21,
VH3-23, VH3-30, VH3-48, VH4-39, VH4-59, va VH5-51.

Céc khéang thé duoc thiét ké c6 ngudn gbc tir ngudi cung voi cac khang thé
duoc boc 1§ trong ban md ta thé hién cac dic tinh chirc ning tuong tu theo sang ché ¢co
thé duoc tao ra bang cach stir dung mot vai cac phuong phap khac nhau. Cac hop chét
khang thé dic hiéu duge boc 1 trong ban md ta co thé duoc sir dung lam mau hoic
hop chét khang thé gbc dé tao ra cac hop chit khang thé khac. Theo mdt cach tiép can,
cac CDR ctia hop chét khang thé gbc duge ghép vao khung clia nguoi co su ddng nhét
vé trinh tu cao v&i khung ctia hop chét khang thé gbc. Mirc do ddng nhét vé trinh tu
ctia khung méi thuong bang it nhit khoang 80%, it nhat khoang 85%, it nhit khoang
90%, it nhét khoang 95%, hodc it nhit khoang 99% giéng hét trinh ty cta khung twong
{ing trong hop chét khang thé gbc. K§ thuat ghép nay co thé dén dén su giam ai luc
lién két duoc so sanh véi ai luc lién két cua khang thé gbc. Néu 1a trudng hop nay,
khung c6 thé dugc dot bién nguoc thanh khung gbc tai cac vi tri nhat dinh trén co s&
tiéu c.huén dac biét dugc bdc 10 boi Queen et al. (1991) Proc. Natl. Acad. Sci. USA
88:2869. Céc tai liéu tham khao khac mo ta cac phuong phap hitu ich trong viéc lam
gidng nhu ctia ngudi & cac khang thé chudt bao gdm Pon yéu cau cip Patent My sb
4816397; 5225539, va 5693761; chuwong trinh may tinh ABMOD va ENCAD nhu
duge md ta trong Levitt (1983) J. Mol. Biol. 168:595-620; va phuong phap cua Winter
va cong su (Jones et al. (1986) Nature 321:522-525; Riechmann et al. (1988) Nature
332:323-327; va Verhoeyen et al. (1988) Science 239:1534-1536.

Viéc nhan biét cac gbe dé xem xét su dot bién nguoc co thé dugc tién hanh nhu
sau:

Khi axit amin thudc loai sau ddy, axit amin khung c6 trinh ty dong mam cua
ngudi duoc sit dung (“khung thé nhan”) dugce thay thé bang axit amin khung tir khung
ctia hop chét khang thé gbc (“khung thé cho”):

(a) axit amin trong vung khung ctia nguoi tir vung khung thé nhan khac
thuong so voi cac khung clia ngudi tai vi tri do, trong khi axit amin tuong Umg trong
globuiin mién dich thé cho 13 thong thudng dbi v6i cac khung clia nguoi tai vi tri do;

(b) vi tri clia axit amin ngay lién ké voi vi tri cua cac CDR; hodc
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(c) nguyén tir chudi bén bat ky cua axit amin ving khung nim céach
khoang tr 0,5 dén 0,6 nm (5-6 angstrom) (tdm dén tam) so véi nguyén tu bét ky clia
axit amin CDR trong md hinh globulin mién dich ba chiéu.

Khi mdi axit amin trong ving khung cta nguoi cua khung thé nhan va axit
amin twong tmg trong khung thé cho ndi chung la khac thuong d6i voi cac khung cua
nguoi tai vi tri do, axit amin nay co thé dugc thay thé bing axit amin dién hinh dbi voi
cac khung cuia nguoi tai vi tri do. Tiéu chuin ddt bién nguoc nay co kha ning la mot
tiéu chuén d& thu dugc hoat tinh ciia hop chit khang thé gbc.

Céach tiép can khéac dé tao ra cac khang thé duoc thiét k& c6 ngudn gde tir ngudi
biéu hién cac dic tinh chirc ning twong ty cua cac hop chét khang thé duoc bdc 19
trong ban mé ta cAn dén cac axit amin dot bién ngdu nhién trong cac CDR ghép ma
khong 1am thay dbi khung, va sang loc cac phan tir tao thanh theo ai lyc lién két va cac
dic tinh chirc ning khac tt biang hodc t6t hon 1a cac phén tir hop chat khang thé gbe.
Céc dot bién don c6 thé duge dua vao tai mdi vi tri axit amin trong mbi CDR, sau do
bing cach danh gia hiéu qua cua cac dot bién nay v& ai lyc lién két va cac ddc tinh
chic ning khac. Cac dot bién don tao ra cac dic tinh dugc cai thién co thé duoc két
hop dé danh gia hidu qua cla ching khi két hop véi cac dot bién khac.

Hon nira, c6 thé két hop ca hai cach tiép can dugc dé cap ¢ trén. Sau khi ghép
CDR, mdt ving khung c6 thé dot bién nguge viung khung dac hiéu cung voi viée bét
dAu céac thay d6i vé axit amin trong CDR. Hé phuwong phap nay dugc md ta trong Wu
et al. (1999) J. Mol. Biol. 294:151-162.

Ung dung cac tai liéu theo sang ché, ngudi co hidu biét trung binh trong linh
vuc k¥ thudt nay co thé sir dung cac ky thuat phd bién, vi du, gay dot bién dinh hudng
diém, dé thay thé cac axit amin trong CDR dugc bdc 16 ¢ ddy va cac trinh ty Khung va
nho d6 tao ra cac trinh ty axit amin vung bién ddi khac thu dugc tir cac trinh ty nay.
T4t ca céac axit amin c6 trong tu nhién khac co thé duogc dua vao tai vi tri thay thé dic
hiéu. Cac phuong phap duge boc 16 o day co thé duoc str dung dé sang loc trinh ty axit
amin vung bién dbi bd sung nay dé nhan biét cac trinh ty ¢ cac chic nang in vivo
duoc chi ra. Theo cach nay, cac trinh ty khac thich hop dé tao ra cac khang thé dugc
thiét k& c6 ngudn gbe tlr nguoi va cac phén lién két khang nguyén cta chung phu hop
véi sang ché co thé dugc nhan biét. Tét hon 13, sy thay thé axit amin trong cac khung

duoc gidi han boi mot, hai, hodc ba vi tri trong mot hodc nhiéu ving bat ky trong sb 4
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vung khung chudi ning va/hoic chudi nhe duge boc 19 trong ban mo ta. Tét hon 13, su
thay thé axit amin trong CDR dugc gidi han bdi mét, hai, hodc ba vi tri trong chudi bat
ky trong 3 CDR chudi nhe va/hoic chudi ning. Két hop cac thay ddi khac nhau trong
cac ving khung va CDR nay dugc md ta ¢ trén cling thich hop.

Thuat ngit “didu tri” (hodc “viéc diéu tri”) dung dé chi cac quy trinh c6 lién
quan dén su 1am cham lai, sy gian doan, lam ngung lai, diéu chinh, 1am nging lai, lam
giam bot, hodc dao chidu su tién trién hodc tinh nghiém trong cua tri€u ching, rbi
loan, bénh 1y, hodc bénh hién tai, nhung khong cAn thiét phai loai trir hoan toan tat ca
cac tridu chimg c6 lién quan dén bénh, bénh 1y, hodc rdi loan cd lién quan dén khang
thé khang N3pGlu Ap.

Céc khang thé theo sang ché co thé dugc st dung lam dugc pham dudi dang
thubc danh cho ngudi, duoc st dung bang cac duong dung khac nhau. Tt nhét 13, cac
ché phdm nay dugc dung theo ngoai duong tiéu hoa. Cac dugc phdm nay c6 thé dugc
didu ché bing cac phwong phap da biét trong linh vuc ky thudt (Xem, vi du,
Remington: The Science and Practice of Pharmacy, 19" ed. (1995), A. Gennaro et al.,
Mack Publishing Co.) va bao gdm khang thé dugc bdc 16 trong ban m ta hodc doan
lién két khang nguyén ctia nd, va chit mang, chét pha loang, hoic ta dugc duge dung.

Két qua cua cac th nghiém dudi day chirng minh réng cac khang thé don dong
va doan lién két khang nguyén cua ching theo sang ché hitu ich trong diéu tri bénh ly
c6 lién quan dén hoat tinh cta peptit AP nhu bénh Alzheimer, hoi ching Down, va

CAA.
Vi du thwe hién sang ché

Vi du 1: San xuét khang thé

Tao ra khang thé ban ddu: chuodt nhit chuyén gen FVB dugc giy mién dich
bang peptit amyloit B 3-42 (N3pGlu) ctia nguoi dugc bién dbi pyroglutamat va dugce
cét cut dau cudi N dugc xtr ly nhiét so bd & nhiét do 37°C qua dém dé tao thanh dang
k&t khdi. Cac té bao 14 lach chudt duoc thu hdi va cac té bao B phan ing AB1-40 dugc
lam tiéu bing MACS. Cac té bao con lai duge phén loai dé lien két voi peptit AB
N3pGlu duge két khéi. ARN duge phan 1ap tir cac té bao B dugce lya chon va dugc
bién ddi thanh cADN st dung oligo dT. Cac ving bién déi ctia chudi ndng va chudi
nhe khang thé thu dugc bang PCR str dung cac doan mdi trinh tu tin hiéu khang thé va
duoc tach dong thanh vecto thé thuc khuin bang cach gay dot bién Kunkel tao thanh
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thu vién Fab. Thu vién Fab duoc sang loc dé lién két peptit N3pGlu dugc két khoi
bing ELISA diém don (Single-Point ELISA - SPE) va dugc sang loc ngugc dbi voi
AB1-40. Cac dong vé tinh duong dwgc mo ta bing sy giai trinh tw ADN, biéu hién fab,
va lién két véi peptit AP N3pGlu va thiéu lién két voi peptit AB1-40 hodc AB1-42 hoa
tan.

Céc thu vién dot bién axit amin don dugc xay dung va duoc sang loc boi SPE
~ dé lién két vdi peptit AB N3pGlu duge két khéi, nhung khong phai vi AB1-42. Cac
dot bién duoc lién két thanh cac thu vién td hop. Cac bién thé td hop duoc tdi wu ai luc
duoc luya chon va dugc bién ddi thanh IgGl & chudt bang phép do ai luc bai
BIACORE® va lién két mang AP bing ky thuat hoa md mién dich. Tir dong vd tinh
duoc nhan biét, protein mAb duge tao thanh trong ca hai isotyp khang thé IgG1 (mES)
va IgG2a (mE8c) ¢ chudt trong cac nghién ciru ¢6 hiéu qua in vivo. mE8 khong lién
két v6i trinh tu AP N3pGlu ciia chudt (mpE3-16) hodc AP1-42 cua nguoi.

Céc khung dong mdm VH1-69/JH6 va Vk-A18/JK2 clia nguoi duge st dung
cho viéc lam gibng nhu ca ngudi dAu tién. Cac CDR clia khang thé mE8 (v&i bon dot
bién 4i luc) duoc ghép thanh cac khung ciia nguoi tao thanh khang thé hE8-C6. Hon
nita s t6i wu hoa 4i luc dugc tién hanh trén bo khung hE8-C6, va cac dot bién co loi
duoc két hop dé tao thanh bién thé R5, R17, R24 va 2420 dugc lam giéng nhu cua
ngudi, co ai luc cao.

Chu kp 161 wu héa thie hai dé cdi thién kha ndng phat trién thude: Hai bién thé
duoc lam giéng nhu cta ngudi, hE8-C6 va R17, duge chon la bo khung trong chu ky
t6i rru hoa thir hai @& cai thién thoi gian ban thai huyét thanh cua khang thé bang cach
khir lién két khong dic hiéu véi cac té bao va lam ting 4i luc khang thé d¢ hoa tan
peptit N3pGlu AB. Peptit hoa tan dugc biotin hoa gdm 14 axit amin dau cudi N clia AB
N3pGlu (pE3-16B) dugc tbng hop va dugc danh gia la twong duong voi peptit Ap
N3pGlu d8 lién két voi khang thé mES. Thir nghiém tudi tho clia may loc cong suit
cao st dung pE3-16B duoc phat trién va (ng dung cho tat ca su sang loc thu vién sau
6. TAt ca cac va cham ti sing nang clia may loc dugc xac nhén béng lién két voi AP
N3pGlu duge két khdi.

2 Cac thu vién cua cac bién thé hE8-C6 dugc sang loc lai bang cach su dung thir

nghiém ning may loc va mot b cac dot bien ¢6 loi duoc nhéan biét. Nhom phu cua
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chung dugc st dung @ tao thanh thu vién t6 hop. Bbn bién thé combi (Coll-E10,
ColI-G2, ColI-G8 va ColI-E2) dugc lwa chon tir cach tiép cn nay.

Sy m6 hinh hoéa bang may tinh duge st dung @2 tao ra cac md hinh cdu tric
ving V cta cc bién thé hE8-C6, R17, R24 va cac bién thé khac. Sy phan tich m6 hinh
cAu tric nhan biét sy tich dién duong dugc dua vao dé t8i wu hoa ai luc gdp lai trong
vi trf lién két, 1y do hidu qua cua lién két khong ddc hiéu cia khang thé v6i t€ bao.
Trén co s& su mo hinh hoa, cac vi tri khac nhau dugc lya chon 8 tao ra cac thay dbi
lam can bang kha ning tinh dién bé mit. Thu vién td hop dugc tbng hop bang cach két
hop mot vai dot bién c6 loi tr su sang loc thu vién va cac dién tich duoc dinh 16 bang
su mo hinh hoéa cdu triic. Ba bién thé (R17m-B4, R17m-A12 va R17m-B12) dugc lya
chon tur sy nd lyc nay cho cac nghién clru khac.

Phép phén tich md hinh cAu tric cling phat hién sy va cham trong khong gian
gitta gbc khung chudi nhe Y36 va cac gbc trong chudi ning CDR3. Dot bién Y36L
duoc dua vio chudi nhe hES-C6 dé tao ra dot bién hESL. Sy thay doi riéng khung nay
duoc nhan thiy co tac dong dang ké dén ca sy tang i lyc cua khang thé va khir lién
két t& bao khong dic hiéu.

Nb luc khéc dé thir nghiém khung khac nhau ctia nguoi dé 1am gidng nhu cua
nguodi. Cac CDR cua khang thé mE8 dugc ghép trén cac khung VH5-51/VKO2 va
VH3-23/VKA2. Fab dugc 1am giéng nhu cia ngudi bang VH5-51/VKO2 (hE8-5102)
duge xéac dinh 14 trong duong, néu khong t6t hon, véi hE8-C6 trong lién két N3pGlu
AB. Viéc dua cac dot bién ¢6 loi bd sung vao hE8-5102 tao ra cac bién thé combi CI-
Al, CI-B6, CI-C7 va CI-BS.

Sau khi trai qua tit ca cac tht nghiém in vitro, gdbm ELISA va BIACORE® vé
tinh dc hiéu va 4i luc vi khang nguyén, lién két té bao khong dac hiéu, va sy nhugm
IHC, nam bién thd mAbs, B12L, CI-C7, hE8L, R17L, va R17 duoc lya chon.

Céc khang thé c6 thé duogc tao thanh va duoc tinh ché co ban nhu sau. Té bao
cht thich hop, nhu HEK 293 EBNA hodc CHO, dugc chuyén nap 4n dinh hodc tam
thoi bang hé thong biéu hién dé tiét ra cac khang thé st dung ty 1& vecto HC:LC tdi wu
duoc dinh trudc hodc hé théng vecto don ma hoa ca hai HC, nhu SEQ ID NO: 56, va
SEQ ID NO: 43, va LC, nhu SEQ ID NO: 55. Maéi truong da loc, méi truong tiét ra
khang thé, dugc tinh ché bang cach st dung ky thuat bét ky trong sb nhiéu ky thuét

dugc st dung phd bién. Vi dy, mdi trudng co thé duogc ung dung thudn tién cho
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Protein A hodc c6t G Sepharoza FF duoc céan bing bang chéat dém tuwong thich, nhu
nuée mudi dém phosphat (pH=7,4). Cot dugc rira dé loai bo cac thanh phan lién két
khong dic hiéu. Khang thé lién két duoc ria gidi, vi du, bang gradien pH (nhu 0,IM
chit dém natri phosphat pH=6;8 vao 0,1M chit dém natri xitrat pH=2,5). Cac phan
doan khang thé dugc xac dinh, nhu boi SDS-PAGE, va tiép d6 dugce gop chung. Hon
nita viée c6 can tinh ché thém hay khong 1a phu thudc vao muc dich sir dung. Khang
thé c6 thé duogc cb dic va/hodc duge loc vo trung bang cach st dung cac ky thuat phd
bién. Dang két khdi hoa tan va multime co thé duoc loai bo hiéu qua bang cac ky thuat
phd bién, gdm sy loai trir kich thudc, sy tuong tac ky nude, trao d6i ion, hodc phuong
phap sic ky hydroxyapatit. D9 tinh khiét ctia khang thé sau cac budc sic ky nay lon
hon 99%. San phdm c6 thé dugc dong biang ngay & nhiét do -70°C hodc ¢o thé duoc

1am kho lanh. Cac trinh tu axit amin cua cac khang thé nay theo sang ché duoc dé Xuét

dudi day.
Bang 1-Khang thé SEQ ID NO
Khéng thé Chudi nhe Chudi LCVR HCVR
nang
I1(B12L) 14 15 11 12
II (R17L) 14 16 11 13
I (hESL) 14 44 11 42
IV (R17) 38 39 36 37
V (CI-C7) 49 50 47 48
VI (mE8) 22 23 20 21
VII (mE8c) 22 24

Vi dy 2: Ai Iyc lién két v6i N3pGlu hoa tan

Cong huong plasmon bé mit duoc do bang thiét bi BIACORE® 2000 dugc su
dung d& do sur lién két ciia AB N3pGlu véi cac khang thé khang N3pGlu. Trur khi duoc
luu ¥, tht ca cac chat phan ng va vét ligu tut BIACORE® AB (Upsala, Sweden). Tét
ca cac phép do dugc tién hanh & nhiét 25°C. Cac miu dugc hoa tan trong chat dém
HBS-EP (150mM natri clorua, 3mM EDTA, 0,005% (trong lugng/thé tich) chét hoat
dong bé mat P-20, va 10mM HEPES, pH=7.4).
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Mot loat céc peptit Abeta voi cac thay thé vi tri (cac dot bién glyxin) duoc téng
hop dé danh gia tac dong clia gbc nhét dinh trén lién két khang thé va nhd do nhan biét
cac dic tinh va trinh ty can thiét dé nhan dién khang thé:

Tén peptit Trinh tu Abeta 3-16

pE3-16 Pyr-EFRHDSGYEVHHQK-biotin SEQ ID NO: 25
E3-16 EFRHDSGYEVHHQK-biotin SEQ ID NO: 26
pEG4 Pyr-EGRHDSGYEVHHQK-biotin SEQ ID NO: 27
mpE3-16 Pyr-EFGHDSGFEVHHQK-biotin (loai gdm nhdm) SEQ ID NO:
28

pEG6 Pyr-EFRGDSGYEVHHQK-biotin SEQ ID NO: 29
pEG7 Pyr-EFRHGSGYEVHHQK-biotin SEQ ID NO: 30
pEG8 Pyr-EFRHDGGYEVHHQK-biotin SEQ ID NO: 37
pEF10 Pyr-EFRHDSGFEVHHQK-biotin SEQ ID NO: 39

TAm quan trong cla dang dugc cét cut (des 1,2) va dang bién d6i cua axit
glutamic (3 pyr-E hodc 3 pyr-Glu) dugc danh gia bing cach so sanh lién két AB 1-42
d6i voi AP 3-16 déi voi pE3-16 (SEQ ID NO:1 déi v6i SEQ ID NO:26 d6i voi SEQ
ID NO:25, theo thit tw). Cac peptit duge hoa tan trong PBS & Smg/ml trude khi pha
loang trong cac thir nghiém lién Kkét.

Lién két duoc danh gia bang cach st dung nhiéu chu ky phan tich sy thu gifr
khang thé, su tiém/lién hop peptit, dong chit dém kéo dai dé phan tach, va sy tai sinh
bé mat. B6i voi bude thu gilt khang thé, phu thudc vao loai khang thé duogc thu git,
chip CMS5 dugc c¢b dinh béng protein A hodc Fc dé khang chudt. Ngoai trir cac khang
thé chudt, mdi chu ky gdm co: sy tiém ~5-7pL 10ug/mL khang thd khang N3pGlu &
5ul/phut (su thu gitr khoang 3000RU), sy tiém 100uL peptit 0 50ul/phut (ﬁ‘r 1000nM
dén 62,5nM theo hai lan pha loang lién tiép trong mdi chu ky), sau do dé phan ly trong
thoi gian 10 phit. D&i voi khang thé chudt, lwu lwong 50uL/phat, va 20pL khang thé
chudt & 50pg/ml duge tiém. Trong ca hai truong hop, bé mit chip duoc tai sinh bang
cach st dung 20uL cua 10mM glyxin hydroclorua, pH=1,5. Ai luc lién két (Kp) tiép
d6 thu duoc tir ty 18 két hop va phan ly trong mdi chu ky str dung mo hinh lién két 1:1
trong phin mém phan tich danh gia BIA. Cac khang thé khang N3pGlu, B12L va
R17L va khang thé chudt gbc (mE8C) nhén dién AB N3pGlu mét cach cu thé, vai Kp
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nho hon 1nM. Céc khang thé khang N3pGlu, B12L va R17L va khang thé chudt gbc
(mE8C) ciing lién két véi pE3-16 bang ai luc tuong tw, chi ra rang epitop dugc dit
trong vung peptit nay. Phan tich lién két clia cac khang thé voi peptit dot bién glyxin
chi ra réng cac gbc quyét dinh lién két 1a tr 3 dén 7: pyroE tai vi tri 3, F tai vi tri 4, R
tai vi tri 5, H tai vi tri 6, D tai vi tri 7. Lién két c6 thé phat hién v6i ABi-40 khdng dugce

phat hién vai cac khang thé theo sang ché..

Vi du 3: Ai Iyc lién két voi N3pGlu duwge két khoi

Céc thir nghiém BIACORE® ciing dugc tién hanh dé kiém tra lién két cla cac
khang thé khang N3pGlu véi AB N3pGlu duoc két khéi. Trong thir nghiém nay, peptit
AP N3pGlu duge cb dinh c6 ty trong khac nhau theo mdi té bao 2 (ty trong thip, LD),
3 (ty trong trung binh, MD), va 4 (ty trong cao, HD) trén chip CM-5 thong qua phuong
phéap hoa hoc lién hgp amin. Cac mirc khac nhau cua peptit AP N3pGlu duoc ¢ dinh
dé nghién ciru tac dong cua ty trong b mit déi véi lien két cia cac khang thé khang
N3pGlu. Nho vao sy cb dinh, phin 16n cac dang két khdi cia Ap N3pGlu trén bé mit
chitng minh duogc su thiéu lién két cua Mab dbi chimg chi nhan dién peptit don phan.
Dang két khéi nay cua peptit bat chudc dic tinh cua peptit abeta két khdi trong soi nho
hodc dang tinh bdt, trong do vung diu cudi N cua peptit dwgc phoi nhiém va co thé
dugc hudng dich véi cac khang thé.

Lién két dugc danh gia bang cach st dung nhiéu chu ky phén tich ¢ nhiét do
25°C. Mbi chu ky dugc tién hanh véi luu lugng 50uL/phut va gdm cac bude dudi day:
tiém 250l dung dich khang thé N3pGlu (bat dau ¢ 500nM va st dung hai 1an pha
lodng lién tiép trong mdi chu ky) sau do 1a 20 phut dé phan ly, va tai sinh su dung ~30
uL glyxin hydroclorua 10mM, pH=L,5. Téc dd lién két va phan ly trong mdi chu ky
dugc danh gia bing cach st dung md hinh phdi tir khong ddng nhét trong phan mém
danh gia BIA. Do mo hinh lién két 1:1 khong phu hgp voi dir liéu, nén tao ra khong
ddng du hai 4i lyc lién két (4i lyc thip va cao). Cac khang thé R17L va B12L va
khang thé chudt gbc mESc lién két voi AR N3pGlu két khéi bang ai luc cao Kb
<100pM va 4i lyc thip hon Kpz <10 nM. Tin hiéu lién két t6i da (Rmax) dugc tinh
bing cong thirc clia Rmax tir lién két ai lyc cao va thip. Rmax chi ra sy tang ty trong

cta peptit trén bé mat, nhu mong doi khi nhidu vi tri lién két khac co sén tai bé mit ty
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trong cao hon. Cac nghién ctru lién két nay ching minh rdng cac khang thé theo sang

ché lién két voi AB N3pGlu duoc két khi.

Vi du 4: Cac thir nghiém tiép hgp hudong dich ex vivo

Phan tich hoa md mién dich dugc tién hanh bing cac khang thé AB duogc b
sung ngoai sinh dé xac dinh su tiép hop dich ex vivo trén lat cit ndo tir ndao PDAPP
duoc cb dinh (24-thang tudi). Chudt chuyén gen PDAPP cho thdy su phat trién nhiéu
bénh 1y ¢6 lién quan dén bénh Alzheimer. Déi v6i cac khang thé chudt, thé biotin duoc
stt dung dudi dang nhan khi thir nghiém nay duge tién hanh trén mo chudt, va do do su
so sanh truc tiép gifta cac khang thé khang N3pGlu khong phai ¢ chudt khong dugc
biotin hoa 1a khong thich hop. Khang thé dau cudi N 3D6 (1-5) dugc biotin hoa danh
diu ro lugng dang ké AP duoc ling dong trong hdi hai ma PDAPP, trong khi mE8
duoc biotin hoa chi danh ddu mot nhom phu cac khang thé 18ng dong. Khong gidng
nio bi mic AD & ngudi, phin 16n AB dugc ling dong trong ndo PDAPP co du chiéu
dai. Sy danh du mang tuong tw ddi v6i cac khang thé khang N3pGlu khong dugc
biotin hoa, nhu B12L va R17L (duoc so sanh véi mE8), duge quan sat. Khong co su
danh diu mang dic hiéu dugce quan sat dbi voi IgG dbi chimg clia nguoi hodc chudt.
Do thanh phén va ciu triic twong tu cia AP lang dong khac biét rd rét voi nao bi mic
AD, khéang thé khang N3pGlu khong dugc biotin hoa (3ug/ml) dugc nghién clru dé xac
dinh liéu chung co lién két voi AP duoc ling dong trén lat cit ndo t ndo bi mic AD
moi dugc dong bang khong. Khang thé ddi ching duong (3D6 dugc biotin hoa) danh
diu 16 rang nhiéu mang vira AP trong nao bi méc AD, trong khi cac khang thé dbi
chimg am (IgG cua nguoi va chudt) thiéu lién két ro rét bit ky. Mot vai khang thé
khang N3pGlu khong dugc biotin hoa nhu BI12L va R17L lién két tuong tu voi AP
duoc léng dong. Cac nghién cru md hoc nay chung minh ring cac khang thé khang

N3pGlu theo sang ché ¢6 thé tiép hop véi dich AP lang dong ex vivo.

Vi du 5: Cac nghién ciru tiép hop hwong dich in vivo

Kha ning cua cac khang thé khang N3pGlu dé tiép hop voi dich ling dong in
vivo dugc do. Nghién cliru 4-tudn ban man tinh duoc tién hanh voi cac khang thé chudt
duoc biotin hoa 3D6 va mE8c ¢ 40mg/kg dugc st dung trong bung (intraperitoneally -
IP) hang tuan. Nao dugc thu khi két thiic thir nghiém va mtc lién hop dich duge xac
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dinh bing thir nghiém mo hoc vé ndo. Cac con vat dugc tiém 3D6 dugc biotin hoa co
maéng vita chi danh d4u doc theo vét nirt hdi hai ma, trong khi chudt dugc tiém mE8c
duoc biotin hoa 16 ra mang vita thé danh diu trong ving v6 ndo va hoi hai ma. Cac mod
hinh tiép hop hudng dich twong ty dugc quan sat trong thir nghiém 3-ngay clp tinh
hon (vét nirt hdi hai ma 3D6 nhudm va mE$ danh déu ca hai ving v6 ndo va hoi hai
m3). Céc két qua nay cling d& xuét rang khang thé 3D6, lién két vai ca AP hoa tan va
khong hoa tan, trd nén bio hoa voi AB hoa tan va do d6 khong ¢6 kha néng tiép hop
dich duoc ling dong mong mudn. Ngugc lai hoan toan, khang thé khang N3pGlu &
chudt mE8c tiép hop phi hop véi dich mong doi trong ca hai vung nao quyét dinh.
Céc liéu dung cao va thip clia cac khang thé khang N3pGlu R17L va B12L dugc danh
gia trong nghién ctru in vivo 3-ngéy twong tu. Cac khang thé dugc tiém IP tai 10mg/kg
(lidu dung thap) hoic 40mg/kg (liéu ding cao). Khi két thiic nghién ctru, huyét thanh
va niio duge thu va PK huyét thanh duge xac dinh. Ndo dugc cét va tién hanh k¥ thuat
hoa md midn dich trén lat cat twong (mg voi khang thé khang nguoi (dé phat hién
khang thé khang N3pGlu dugc lién két) va 3D6 (dé phat hién téng luong dich dugc
ling dong trong 1t ct). Pé xac dinh sb luong t6t hon muc tiép hop dich in vivo, dién
fich theo phan trim duge lién két béi khang thé khang N3pGlu dugc tiéu chuan héa
dua vao % dién tich tong clia dich thich hop (AP ling dong tong s6 dugc hién thi hoa
bing k§ thuat hoa md mién dich 3D6 ngoai sinh). Ngoai ra, toan bd phén tram tiép hop
dich duogc tiéu chudn hoa dya vao cac gia tri dugc dong hoc huyét thanh (plasma
pharmacokinetic - PK) dbi voi mdi con chudt do sy phoi nhidm dang ké duoc phat
hién khi két thic nghién cru. Ca hai khang thé khang N3pGlu R17L va BI2L duoc
tim thdy déu dé tiép hop mang vita dugc ling dong c6 sy phan bb twong ty nhu dugc
quan sat v&i khang thé khang N3pGlu & chudt (mE8). Céc nghién clru nay chung minh
ring khang thé khang N3pGlu R17L va B12L khi dugc su dung ngoai bién c6 thé di
qua hang rao mau-nao va tiép hop dich mong doi cua AP duoc ling dong, trong khi
khang thé lién két vdi ca AP hoa tan va khong hoa tan déu trd nén bao hoa khi & dang

hoa tan va khong thé tiép hop véi dich dugc ling dong mong doi.
Vi du 6: Cac nghién ciru lam giam bot mang vira bang tri liu
Nghién ctru lam giam bot mang vira bang tri liéu & chudt PDAPP 23-thang tudi

duoc tién hanh véi cac khang thé dudi ddy: khang thé doi ching am (IgG2a), 3D,
mE8 (IgG1), va mE8c (IgG2a). Chudt PDAPP gia dugc tiém duéi da 12,5mg/kg mbi
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khang thé hang tuin trong thoi gian ba thang. Mot nhom chudt dugce md tir thi khi bt
dAu nghién ciru (didm gio gbc) dé xac dinh tai lugng cia mang vira ban dau tai 23-
thang tubi. K&t thiic nghién clru, huyét thanh duoc thu va ndo duge xur ly bang cac tac
dong mod hoc va sinh hda (mdi mot nira ndo). Cac vung hdi hai ma va ving vo ndo
duoc ddng nhét trong SM guanidin va ham lugng AP dugc do boi gel ure axit bang thir
nghiém thAm tach mién dich Western. Su phén tich dich thuy phan guanidin trong
ving hdi hai ma tir diém gid gbe 23-thang tudi va thudn tap d6i chitng (26-thang tudi)
khang thé am tinh chi ra sy ting khong dang ké APi.42 duoc ling dong; nho do xac
nhén ring ndo chudt PDAPP ¢ trang thai én dinh cia mang vira. Tuong tu voi cac
nghién clru trude ddy vé chudt PDAPP gia, viée diéu tri bing khang thé 3D6 trong b
so sanh khong c6 hiéu qua dbi véi sy giam mang vira. Pidu tri bing khang thé
N3pGlu, mE8 hosic mE8c, din dén sy giam dang ké mang vira khi dugc so sanh voi
khang thé dbi chimg am IgG2a (p<0,01 va p<0,001, theo thur tu) (Bang 2). mE8 va
mE8c 1am gidm ABi4 cla hdi hai ma lan luot khodng ~38% va ~53%. Khang thé
N3pGlu mE8¢ véi chirc ning tac dong cao nhét c¢6 xu huéng c6 hiéu qua hon chirc
ning tac dong toi thidu cua khang thé mE8 (dugc so sanh voi d6i chitng), tuy nhién sy
khac nhau nay khong dat dugc y nghia théng ké. Ngoai ra, khang thé mE8c c6 su giam
~30% déng ké so v6i AP trong hdi hai ma khi dugc so sanh voi chudt tai diém gio
gbc (t-test; p<0,0066), do do chi ra hé sb thanh thai mang vira dugc ling dong & phan
trude. Cac phan tich dich thiy phan guanidin trong vo néo tao ra chc tac dong gidng
nhau nho loai trir mE&c voi chirc nang tac dong t6i da 1am giam dang ké su lang dong
ABi.42. Cac két qua nay ching minh rang viéc didu tri man tinh bing cac khang thé
N3pGlu trong Vi du nay lam giam dang ké su ling dong mang vira & chu¢t PDAPP gia
theo cach phu thudc chirc néng thc dong. Ngoai ra, cac két qua nay ciing hd trg gia
thuyét rang su tiép hop dich kém voi cac khang thé AP lién két voi ca AB hoa tan va
khong hoa tan (ngugc voi sy 130 hoa) la mdt nguyén nhan vé sy thiéu hiéu qua cua

chung khi duoc st dung trong cac md hinh tri liéu.
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Bang 2-Sw giam mang vira trong vo nio va hdi hai ma (ng APi42/mg trong lrong 4m)

Mang vira trong hdi hai ma clia chugt PDAPP twr 23 dén 26-thang tudi
Déi ching | Péi ching 4m mE8 - | mESc-
diém gio gbe - 1gG2a m3D6 IgGl IgG2a
Sb cac gia tri 15 27 30 27 23
Trung binh 48,13 71,96 66,73 44,25 33,62
Do léch chuén 17,12 39.4 29,48 19,64 13,8
Sai s6 chudn 4,42 7,583 5,383 3,78 2,877
Mang vira trong vo nio cua chujt PDAPP twr 23 dén 26 thang tudi
Déi ching | Pbi ching 4m mE8S - mE8&c -
diém gio gbc - IgG2a m3D6 IgG1 IgG2a
S6 cac gia tri 15 27 30 27 24
Trung binh 34,43 41,93 40,46 33,66 27,52
Do léch chuin 16,14 19,98 18,14 14,91 16,95
Sai s6 chuan 4,168 3,845 3,313 2,869 3,459

Vidu 7: Phén tich sw chay mau ¢ chugt PDAPP gia

Thit nghiém mé hoc dugc tién hanh dé nghién ctru liéu ¢6 co cheé tac dung cua

cac khang thé N3pGlu din dén sy giam mang vira 6 chudt PDAPP gia co thé lam ting
thém su chay mau co lién quan dén CAA. Cac nghién ctu truée déy da chirng minh
rang viée diéu tri cho chudt chuyén gen APP gia bang cac khang thé khang dau cubi
amino va dAu tan cung carboxyl ctia AB di biét lam tang sy chay mau c6 lién quan dén
CAA (Pfeifer et al. 2002; Wilcock et al. 2004; Racke et al. 2005). Mic du co ché cua -
truong hop bét loi nay 1a khong 16 rang, hai gia thuyét khong loai trr 1dn nhau dugc dé
xudt: su phan phdi lai AB vao cac mach mau ndo (Wilcock et al. 2004) hoac lién két
truc tiép clia cac khang thé voi CAA hién tai (Racke et al. 2005). Cac phén tich md
hoc va hoa mé chimg minh rang ABp3-x la mot thanh phan cliia CAA trong ca bénh
nhan AD va chudt PDAPP gia. Phan tich hoa mé chi tiét vé sy chay mau ¢ chudt
PDAPP gia (tir 23 dén 26 thang tudi) dugc didu tri bang tri liéu voi N3pGlu va cac
khéng thé dbi chimg duoc tién hanh trong ba thang béng cac lan tiém dudi da hang
tudn 12,5mg/kg. Pdi chiing dwong trong cac phan tich vé su chay mau la cac con vat
duoc didu tri man tinh 3D6 dugce ching minh & phén trude ring khang thé khang dau
tAn cing amino ctia AB nay lam ting dang ké sy chay mau (Racke et al. 2005). Két

thuc nghién ctru, mot nira ndo tur mdi con vét dugc co dinh thanh giot trong 4%
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formaldehyt va dugc nhung trong parafin. Cac 14t cét vo ndo bao gdm 2mm mo dugc
c&t va dat trén 50 phién kinh mong (bbn 14t cit 10pm trén mdi phién kinh méng).
Mudi mdt phién kinh mong v&i khoang 2mm mé duge nhudm bing Perls Blue dé hién
hemosiderin (su tich tu sit trong té bao do su chay mau). Hai l4t cit trén mdi phién
kinh mong dugc dém br?lng tay theo kiéu khong nhin théy duogc. Viéc diéu tri man tinh
cho chudt PDAPP gia bing 3D6 (déi ching duong) lam tang déng ké sy chdy méu
(p<0,001). Quan trong la, chimg minh duogc rang viéc didu tri bing mE8 (IgG1) hodc
mES8c (IgG2a) khong lam tang sy chdy mau, du la cdc khang thé N3pGlu nay lam
giam dang ké Ap dugc ling dong trong cic dong vat nay. Cac két qua nay chting minh
rang cac khang thé N3pGlu trong Vi du nay khong lam tang sy chay méau c6 lién quan

dén CAA & chudt PDAPP gia.
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Danh muc trinh ty

<SEQ ID NO: 1; PRT1; Nhén tao>
DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA (AB 1-42)

<SEQ ID NO: 2; PRT1; Nhan tao>
[pE]FRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA (N3pE AB)

<SEQ ID NO: 3; PRT1; Nhan tao>
KSSQSLLYSRGKTYLN (LCDR1-B12L/R17L/hE8L/R17)

<SEQ ID NO: 4; PRT1; Nhén tao>
AVSKLDS (LCDR2 - B12L/R17L/hE8L/CI-C7)

<SEQ ID NO: 5; PRT1; Nhén tao>
VQGTHYPET (LCDR3 - BI2L/R17L/hESL/R17/CI-C7)

<SEQ ID NO: 6; PRT1; Nhéan tao>
GYDFTRYYIN (HCDRI1 - B12L)

<SEQ ID NO: 7; PRT1; Nhan tao>
GYTFTRYYIN (HCDR1 —R17L/R17)

<SEQ ID NO: 8; PRT1; Nhan tao>
WINPGSGNTKYNEKFKG (HCDR2 - B12L/R17L/R17/CI-C7)

<SEQ ID NO: 9; PRT1; Nhan tao>
EGITVY (HCDRS3 - B12L)

<SEQ ID NO: 10; PRT1; Nhén tao>
EGTTVY (HCDR3 - R17L/R17)
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<SEQ ID NO: 11; PRT1; Nhén tao> (LCVR - B12L/R17L/hE8L)
DIVMTQTPLSLSVTPGQPASISCKSSOQOSLLYSRGKTYLNWLLQKPGQSPQLLIY
AVSKLDSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCVQGTHYPFTFGQGT
KLEIK

<SEQ ID NO: 12; PRT1; Nhén tao> (HCVR - B12L)
QVQLVQSGAEVKKPGSSVKVSCKASGYDFTRYYINWVRQAPGQGLEWMGWI
NPGSGNTKYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGITVY
WGQGTTVTVSS

<SEQ ID NO: 13; PRT1; Nhén tao> (HCVR - R17L)
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTRY YINWVRQAPGQGLEWMGWI
NPGSGNTKYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGTTVY
WGQGTTVTVSS

<SEQ ID NO: 14; PRT1; Nhén tao> (LC - BI12L/R17L)
DIVMTQTPLSLSVTPGQPASISCKS SQSLLYSRGKTYLNWLLQKPGQSPQLLIY
AVSKLDSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCVOQGTHYPFTFGQGT
KLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGEC

<SEQ ID NO: 15; PRT1; Nhén tao> (HC - B12L)
QVQLVQSGAEVKKPGS SVKVSCKASGYDFTRYYINWVRQAPGQGLEWMGWI
NPGSGNTKYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGITVY
WGQGTTVTVSSASTKGPSVFPLAP SSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEK TISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
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<SEQ ID NO: 16; PRT1; Nhén tao> (HC —R17L)
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTRYYINWVRQAPGQGLEWMGWI
NPGSGNTK YNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGTTVY
WGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK VDK
KVEPKSCDK THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWILNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFS
CSVMHEALHNHYTQKSLSLSPG

<SEQ ID NO: 17; ADN; Nhén tao> (LCVR ADN- B12L/R17L)
GATATTGTGATGACTCAGACTCCACTCTCCCTGTCCGTCACCCCTGGACAG
CCGGCCTCCATCTCCTGCAAGTCAAGTCAGAGCCTCTTATATAGTCGCGGA
AAAACCTATTTGAATTGGCTCCTGCAGAAGCCAGGCCAATCTCCACAGCTC
CTAATTTATGCGGTGTCTAAACTGGACTCTGGGGTCCCAGACAGATTCAGC
GGCAGTGGGTCAGGCACAGATTTCACACTGAAAATCAGCAGGGTGGAGGC
CGAAGATGTTGGGGTTTATTACTGCGTGCAAGGTACACATTACCCATTCAC
GTTTGGCCAAGGGACCAAGCTGGAGATCAAA

<SEQ ID NO: 18; ADN; Nhén tao> (HCVR ADN-BI12L)
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGTTACGACTTCACTAGATACTATAT
AAACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGA
TTAATCCTGGAAGCGGTAATACTAAGTACAATGAGAAATTCAAGGGCAGA
GTCACCATTACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAG
CAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGAAGGCA
TCACGGTCTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA

<SEQ ID NO: 19; ADN; Nhan tao> (HCVR ADN-RI17L)
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGTTACACCTTCACTAGATATTATAT
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AAACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGA
TTAATCCTGGAAGCGGTAATACTAAGTACAATGAGAAATTCAAGGGCAGA

GTCACCATTACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAG

CAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGAAGGCA

CAACGGTCTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA

<SEQ ID NO: 20; PRT1; Nhén tao> (LCVR - mES)
NIVLTQTPLTLSVTIGQPASISCKSSQSLLYSRGKTYLNWLLQRPGQSPKRLIYA
VSKLDSGVPDRFIGSGSGTDFTLKISRVEAEDLGVYYCVQGTHYPFTFGSGTKL
EIK

<SEQ ID NO: 21; PRT1; Nhén tao> (HCVR - mES)
EVQLLESGPELVKPGASVKISCKASGYTFTDYYINWVKQRPGQGLEWIGWINP
GSGNTKYNEKFKGKATLTVDTSSSTAYMQLSSLTSEDSAVYFCTREGETVYW
GQGTTLTVSS

<SEQ ID NO: 22; PRT1; Nhén tao> (LC - mE8 and mEZ&c)
NIVLTQTPLTLSVTIGQPASISCKSSQSLLYSRGKTYLNWLLQRPGQSPKRLIYA
VSKLDSGVPDRFIGSGSGTDFTLKISRVEAEDLGVYYCVQGTHYPFTFGSGTKL
EIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQNG
VLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNR
NEC

<SEQ ID NO: 23; PRT1; Nhén tao> (HC - mER)
EVQLLESGPELVKPGASVKISCKASGYTFTDYYINWVKQRPGQGLEWIGWINP
GSGNTKYNEKFKGKATLTVDTSSSTAYMQLSSLTSEDSAVYFCTREGETVY W
GQGTTLTVSSAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTVTWNS
GSLSSGVHTFPAVLQSDLYTLSSSVTVPSSTWPSETVTCNVAHPASSTKVDKKI
VPRDCGCKPCICTVPEVSSVFIFPPKPKDVLTITLTPKVTCVVVDISKDDPEVQF
SWFVDDVEVHTAQTQPREEQFNSTFRSVSELPIMHQDWLNGKEFKCRVNSAA
FPAPIEK TISKTKGRPKAPQVYTIPPPKEQMAKDKVSLTCMITDFFPEDITVEWQ
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WNGQPAENYKNTQPIMDTDGSYFVYSKLNVQKSNWEAGNTFTCSVLHEGLH
NHHTEKSLSHSPGK

<SEQ ID NO: 24; PRT1; Nhan tao> (HC - mE8c)
EVQLLESGPELVKPGASVKISCKASGYTFTDYYINWVKQRPGQGLEWIGWINP
GSGNTKYNEKFKGKATLTVDTSSSTAYMQLSSLTSEDSAVYFCTREGETVYW
GQGTTLTVSSAKTTAPSVYPLAPVCGDTTGSSVILGCLVKGYFPEPVTLTWNS
GSLSSGVHTFPAVLQSDLYTLSSSVTVTSSTWPSQSITCNVAHPASSTKVDKKI
EPRGPTIKPCPPCKCPAPNLLGGPSVFIFPPKIKDVLMISLSPIVICVVVDVSEDD
PDVQISWFVNNVEVHTAQTQTHREDYNSTLRVVSALPIQHQDWMSGKEFKCK
VNNKDLPAPIERTISKPKGSVRAPQVYVLPPPEEEMTKKQVTLTCMVTDFMPE
DIYVEWTNNGKTELNYKNTEPVLDSDGSYFMYSKLRVEKKNWVERNSYSCS
VVHEGLHNHHTTKSFSRTPGK

<SEQ ID NO: 25; PRT1; Nhén tao> (pE3-16)
Pyr-EFRHDSGYEVHHQK-biotin

<SEQ ID NO: 26; PRT1; Nhan tao> (E3-16)
EFRHDSGYEVHHQK-biotin
<SEQ ID NO: 27; PRT1; Nhén tao> (pEG4)

Pyr-EGRHDSGYEVHHQK-biotin

<SEQ ID NO: 28; PRT1; Nhan tao> (mpE3-16)
Pyr-EFGHDSGFEVHHQK-biotin

<SEQ ID NO: 29; PRT1; Nhan tao> (pEG6)
Pyr-EFRGDSGYEVHHQK-biotin

<SEQ ID NO: 30; PRT1; Nhan tao> (pEG7)
Pyr-EFRHGSGYEVHHQK-biotin
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<SEQ ID NO: 31; PRT1; Nhan tao> (LCVR - hE8-C6)
DIVMTQTPLSLSVTPGQPASISCKSSQSLLYSRGKTYLNWYLQKPGQSPQLLIY
AVSKLDSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCVQGTHYPFTFGQGT
KLEIK

<SEQ ID NO: 32; PRT1; Nhén tao> (HCVR - hE8-C6)
QVQLVQSGAEVKKPGS SVKVSCKASGYTFTDYYINWVRQAPGQGLEWMGWI
NPGSGNTKYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGETVY
WGQGTTVTVSS

<SEQ ID NO: 33; PRT1; Nhén tao> (LC - hEg-C6)
DIVMTQTPLSLSVTPGQPASISCKSSQSLLYSRGKTYLNWYLQKPGQSPQLLIY
AVSKIL.DSGVPDRFSGS GSGTDFTLKISRVEAEDVGVYYCVOGTHYPFTFGQGT
KLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRQAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLS SPVTKS
FNRGEC

<SEQ ID NO: 34; PRT1; Nhén tao> (HC - hE8-C6)
QVQLVQSGAEVKKPGS SVKVSCKASGYTFTDYYINWVRQAPGQGLEWMGWI
NPGSGNTKYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGETVY
WGQGTTVTVS SASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEK TISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVEFS
CSVMHEALHNHYTQKSLSLSPG

<SEQ ID NO: 35; PRT1; Nhén tao> (LCDR2 - R17)
AVSKLGS
'<SEQ ID NO: 36; PRT1; Nhan tao> (LCVR -R17)
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DIVMTQTPLSLSVTPGQPASISCKSSQSLLYSRGKTYLNWYLQKPGQSPQLLIY
AVSKLGSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCVQGTHYPFTFGQGT
KLEIK

<SEQ ID NO: 37; PRT1; Nhén tao> (pEGR)
Pyr-EFRHDGGYEVHHQK-biotin

<SEQ ID NO: 38; PRT1; Nhén tao> (LC-R17)
DIVMTQTPLSLSVTPGQPASISCKS SQSLLYSRGKTYLNWYLQKPGQSPQLLIY
AVSKLGSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCVQGTHYPFTFGQGT
KLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLS SPVTKS
FNRGEC

<SEQ ID NO: 39; PRT1; Nhén tao> (pEF10)
Pyr-EFRHDSGFEVHHQK-biotin

<SEQ ID NO: 40; PRT1; Nhén tao> (HCDR1 — hESL/CI-C7)
GYTFTDYYIN

<SEQ ID NO: 41; PRT1; Nhén tao> (HCDR3 — hESL)
EGETVY

<SEQ ID NO: 42; PRT1; Nhén tao> (HCVR — hESL)

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYYINWVRQAPGQGLEWMGWI
NPGSGNTK YNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGETVY
WGQGTTVTVSS

<SEQ ID NO: 43; ADN; Nhan tao> (HC ADN-R17L)
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTIC
AGTGAAGGTTTCCTGCAAGGCATCTGGTTACACCTTCACTAGATATTATAT
AAACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGA

-30-



25655

TTAATCCTGGAAGCGGTAATACTAAGTACAATGAGAAATTCAAGGGCAGA
GTCACCATTACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAG
CAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGAAGGCA
CAACGGTCTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCCTCCA
CCAAGGGCCCATCGGTCTTCCCGCTAGCACCCTCCTCCAAGAGCACCTCTG
GGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCG
GTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTC
CCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACC
GTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCAC
AAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGA
CAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGAC
CGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCC
GGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCT
GAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAA
GACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCG
TCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC
AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAA
AGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCC
GGGACGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGC
TTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGA
GAACAACTACAAGACCACGCCCCCCGTGCTGGACTCCGACGGCTCCTTCTT
CCTCTATAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACG
TCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGA
AGAGCCTCTCCCTGTCTCCGGGT

<SEQ ID NO: 44; PRT1; Nhan tao> (HC —hE8L)
QVQLVQSGAEVKKPGS SVKVSCKASGYTFTDYYINWVRQAPGQGLEWMGWI
NPGSGNTK YNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGETVY
WGQGTTVTVS SASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
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EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFS
CSVMHEALHNHYTQKSLSLSPG

SEQ<SEQ ID NO: 45; PRT1; Nhén tao> (LCDRI1 - CI-C7)
KSTRSLLYSRSKTYLN

<SEQ ID NO: 46; PRT1; Nhén tao> (HCDR3 - CI-C7)
EGVTVY '
<SEQ ID NO: 47; PRT1; Nhén tao> (LCVR - CI-C7)

DIQMTQSPSSLSASVGDRVTITCKSTRSLLYSRSKTYLNWYQQKPGKAPKLLI
YAVSKLDSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCVQGTHYPFTFGGGT
KVEIK

<SEQ ID NO: 48; PRT1; Nhan tao> (HCVR - CI-C7)
EVQLVQSGAEVKKPGESLKISCKGS GYTFTDYYINWVRQMPGKGLEWMGWI
NPGSGNTKYNEKFKGQVTISADKSISTAYLQWSSLKASDTAMYYCAREGVTV
YWGQGTLVTVSS

<SEQ ID NO: 49; PRT1; Nhén tao> (LC-CI-C7)
DIQMTQSPSSLSASVGDRVTITCKSTRSLLYSRSKTYLNWYQQKPGKAPKLLIY
AVSKILDSGVPSRFSGSGSGTDFTLTIS SLQPEDFATYYCVQGTHYPFTFGGGTK
VEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQS
GNSQESVTEQDSKDSTYSLS STLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
NRGEC

<SEQ ID NO: 50; PRT1; Nhén tao> (HC - CI-C7)
EVQLVQSGAEVKKPGESLKISCKGSGYTFTDYYINWVRQMPGKGLEWMGWI
NPGSGNTKYNEKFKGQVTISADKSISTAYLQWSSLKASDTAMYYCAREGVIV
YWGQGTLVTVS SASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
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KKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDV
SHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNV
FSCSVMHEALHNHYTQKSLSLSPG

<SEQ ID NO: 51; PRT1; Trinh ty nhan tao>  (trinh tu tuong déng LCDR1)
KSx1x2SLLYSRx3KTYLN trong d6 xi1 1a S hodc T, x2 1a Q hodc R, x3 14 G hodc
S

<SEQ ID NO: 52; PRT1; Trinh ty nhan tao> (trinh ty twong déng LCDR2)
AVSKLx4S trong d6 x4 12 D hodc G

<SEQ ID NO: 53; PRT1; Trinh tu nhan tao> (trinh tu twong déng HCDR1)
GYxsFTx¢YYIN trong d6 xs1a D hodc T, x6¢ 1a R hodac D

<SEQ ID NO: 54; PRT1; Trinh ty nhén tao> (trinh tu twong déng HCDR3)
EGx/TVY trong d6 x71a L, T, E, hodc V
<SEQ ID NO: 55; PRT1; Trinh ty nhan tao> (LC ADN- B12L/R17L)

GATATTGTGATGACTCAGACTCCACTCTCCCTGTCCGTCACCCCTGGACAG
CCGGCCTCCATCTCCTGCAAGTCAAGTCAGAGCCTCTTATATAGTCGCGGA
AAAACCTATTTGAATTGGCTCCTGCAGAAGCCAGGCCAATCTCCACAGCTC
CTAATTTATGCGGTGTCTAAACTGGACTCTGGGGTCCCAGACAGATTCAGC
GGCAGTGGGTCAGGCACAGATTTCACACTGAAAATCAGCAGGGTGGAGGC
CGAAGATGTTGGGGTTTATTACTGCGTGCAAGGTACACATTACCCATTCAC
GTTTGGCCAAGGGACCAAGCTGGAGATCAAACGAACTGTGGCTGCACCAT
CTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTC
TGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTG
GAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAG
AGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTG
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AGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCA
TCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGC

<SEQ ID NO: 56; PRT1; Trinh ty nhan tao> (HC ADN-B12L)
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGTTACGACTTCACTAGATACTATAT
AAACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGA
TTAATCCTGGAAGCGGTAATACTAAGTACAATGAGAAATTCAAGGGCAGA
GTCACCATTACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAG
CAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGAAGGCA
TCACGGTCTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCCTCCA
CCAAGGGCCCATCGGTCTTCCCGCTAGCACCCTCCTCCAAGAGCACCTCTG
GGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCG
GTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTC
CCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACC
GTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCAC
AAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGA
CAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGAC
CGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCC
GGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCT
GAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAA
GACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCG
TCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC
AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAA
AGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCC
GGGACGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGC
TTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGA
GAACAACTACAAGACCACGCCCCCCGTGCTGGACTCCGACGGCTCCTTCTT
CCTCTATAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACG
TCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGA
AGAGCCTCTCCCTGTCTCCGGGT
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YEU CAU BAO HO

1. Khang thé khang N3pGlu AB dugc xir ly ctia ngudi chira ving bién doi cua
chudi nhe (LCVR) va chira ving bién d6i cua chudi nang (HCVR) trong d6 LCDRI 1a
KSX1X2SLLYSRX3KTYLN (SEQ ID NO: 51), LCDR2 1a AVSKLX4S (SEQ ID
NO: 52), LCDR3 1a VQGTHYPFT (SEQ ID NO: 5) va HCDR1 1a GYXSFTX6YYIN
(SEQ ID NO: 53), HCDR2 1a WINPGSGNTKYNEKFKG (SEQ ID NO: 8), va
HCDR3 14 EGX7TVY (SEQ ID NO: 54), trong d6 X1 1a S hodc T; X2 1a Q hodc R,
X3 12 G hodc S, X4 14 D hoic G, X5 1a D hodc T, X6 laR hodac D, va X7 1a [, T, E,
hodc V.

2. Khéng thé khang N3pGlu A dugce xur ly clia nguoi theo diém 1, trong d6
khung LCVR vé co ban 12 trinh tr dong phoi chudi nhe VK02 cua ngudi va khung

HCVR v& co ban 12 trinh tu dong phdi chudi ning VH5-51 cta nguoi.

3. Duogc phim chira khéng thé dugc xir Iy clia nguoi theo diém 1, va cht mang,

chét pha lodng hoic ta dugc duge dung.

4. Dugc phdm chira khang thé duoc xir Iy ctia ngudi theo diém 2, va chét mang,

chét pha lodng hodc ta dugc dugc dung.
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<210> 1
<211> 42
<212> PRT

<213> Trinh tu nhin tao
<220>
<223> Téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1) ..(42)

<223> Trinh tu nay thé hién beta 1-42 dang tinh bdt

<400> 1
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys

1 5 10 15

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala Ile Ile
20 25 30

Gly Leu Met Val Gly Gly Vval Val Ile Ala

35 40
<210> 2
<211> 40
<212> PRT

<213> Trinh tu nhin tao

<220>

<223> Tbéng hop

<220>

<221> DAU HIEU HON TAP

<222> (1) ..(40)

<223> Trinh tu nay thé hién beta dang tinh bot N3pE

<220>
<221> DAU HIEU HON TAP
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<222> (1)..(1)
<223> Xaa tai vi tri’1l = axit pyroglutamic

<400> 2
Xaa Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys Leu Val

1 5 10 15

Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala Ile Ile Gly Leu
20 25 30

Met Val Gly Gly Vval Val Ile Ala

35 40
<210> 3
<211> 16
<212> PRT

<213> Trinh tu.nhin tao
<220>

<223> Téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1) ..(16)

<223> Trinh tu nay thé hién LCDR1-B12L/R17L/hESL/R17

<400> 3

Lys Ser Ser Gln Ser Leu Leu Tyr Ser Arg Gly Lys Thr Tyr Leu Asn

1 5 10 15
<210> 4
<211> 7

<212> PRT
<213> Trinh tu nhin tao

<220>
<223> Téng hop

<220>
<221> DAU HIEU HON TAP
<222> (1)..(7)

<223> Trinh tu nay thé hién LCDR2-B12L/R17L/he8L/CI-C7
<400> 4

Ala Val Ser Lys Leu Asp Ser

1 5
<210> 5
<211> 9

<212> PRT
<213> Trinh tu.nhin tao
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<220>
<223> Téng hop

<220> -
<221> DAU HIEU HON TAP
<222> (1) ..(9)

<223> Trinh tu nay thé hién LCDR3-B12L/R17L/hE8L/R17/CI-C7
<400> 5

vVal Gln Gly Thr His Tyr Pro Phe Thr

1 5
<210> 6

<211> 10

<212> PRT

<213> Trinh tu nhin tao
<220>
<223> Téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1)..(10)

<223> Trinh tu . nay thé hién HCDR1-B12L

<400> 6

Gly Tyr Asp Phe Thr Arg Tyr Tyr Ile Asn

1 5 10
<210> 7

<211> 10

<212> PRT

<213> Trinh tu nhdn tao

<220>

<223> Téng hop

<220>
<221> DAU HIEU HON TAP
<222> (1) ..(10)

<223> Trinh tu nay thé hién HCDR1-R17L/R17
<400> 7

Gly Tyr Thr Phe Thr Arg Tyr Tyr Ile Asn

1 . 5 10
<210> 8

<211> 17

<212> PRT

<213> Trinh tu nhin tao

<220>

-38-



<223>

<220>
<221>
<222>
<223>

<400>

Trp Ile Asn Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe Lys

1

Gly

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Téng hop
DAU HIEU
(1) ..(17)

Trinh tu nay thé hién HCDR2-B12L/R17L/R17/CI-C7

8

9
6

PRT
Trinh tu.
Téng hop
DAU HIEU
(1) ..(e)
Trinh tu,
9

Glu Gly Ile Thr

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

10

6

PRT
Trinh tu.
Téng hop
DAU HIEU
(1) ..(6)
Trinh tu.
10

Glu Gly Thr Thr

1

<210>
<211>
<212>
<213>

11

112

PRT
Trinh tu

25655

HON TAP

5 10
nhin tao
HON TAP

nay thé hién HCDR3-Bl12L

Val Tyr
5

nhén tao

ubN TAP

nay thé hién HCDR3-R17L/R17

val Tyr
5
.nhdn tao
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<220>
<223>

<220>
<221>
<222>
<223>

<400>
Asp Ile

1

Gln Pro

Téng hop

DAU HIEU HON
(1) ..(112)

Trinh tu
11

Val Met

Ala Ser
20

Arg Gly Lys Thr

35

Pro Gln Leu Leu

50
Asp Arg
65

Phe Ser

Ser Arg Val Glu

Thr His

<210>
<211l>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Tyr Pro
100

12

115

PRT
Trinh tu

Téng hop

.nay

Thr

Ile

Tyr

Ile

Gly

Ala
85

Phe

TAP

25655

thé hién LCVR-B12L/R17L/hESL

Gln

Ser

Leu

Tyr
Ser

70

Glu

Thr

Thr

cys

Asn

Ala
55
Gly

Asp

Phe

~nhan tao

DAU HIEU HON TAP
(1) ..(115)
Trinh tu nay thé

12

Gln Val Gln Leu Val Gln

1

5

Ser Val Lys Val Ser Cys

20

Pro

Lys

Trp
40

Val

Ser

val

Gly

Leu

Ser

25

Leu

Ser

Gly

Gly

Gln
105

Ser
10

Ser

Leu

Lys

Thr

Val
90

Gly

"hién HCVR-B12L

Leu

Gln

Gln

Leu
Asp
75

Tyr

Thr

Ser

Ser

Lys

Asp
60
Phe

Tyr

Lys

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

Thr

Leu

30

Gly

Gly

Leu

val

Glu
110

Pro
15

Tyr

Gln

val

Lys

Gln
95

Ile

Gly

Ser

Ser

Pro
Ile
80

Gly

Lys

Ser Gly Ala Glu Val Lys Lys Pro Gly Ser

10

15

Lys Ala Ser Gly Tyr Asp Phe Thr Arg Tyr

25

-40-

30



Tyr Ile

Gly Trp
50

Asn
35

Ile

Lys Gly Arg

65

Met Glu

Ala Arg

Val Ser

<210>
<211>
<212>
<213>

<220>

<223>

§220>
<221>
<222>
<223>
<400>
Gln Vval
1

Ser Val

Tyr Ile

Gly Trp
50

Leu

Glu

Ser
115

13
115
PRT

Trp

Asn

val

Ser

Gly
100

Trinh tu

Téng

hop

Val

Pro

Thr

Ser

85

Ile

Arg

Gly

Ile

70

Leu

Thr

Gln

Ser

55

Thr

Arg

val

.nhén tao

DAU HIEU HON
(1) ..(115)
Trinh tu nay

13

Gln

Lys

Asn

35

Ile

Lys Gly Arg

65

Met Glu

Leu

Leu

Val

20

Trp

Asn

Val

Ser

val

Ser

val

Pro

Thr

Ser
85

Gln

Cys

Arg

Gly

Ile

70

Leu

Ser

Lys

Gln

Ser

55

Thr

Arg

25655

Ala Pro

40

Gly Asn

Ala Asp

Ser Glu

Tyr Trp
105

Gly Ala

Ala Ser
25

Ala Pro

40

Gly Asn

Ala Asp

Ser Glu

-41-

Gly

Thr

Glu

Asp

90

Gly

"hién HCVR-R17L

Glu

10

Gly

Gly

Thr

Glu

Asp
90

Gln

Lys

Ser

75

Thr

Gln

val

Tyr

Gln

Lys

Ser

75

Thr

Gly

Tyr

60

Thr

Ala

Gly

Lys

Thr

Gly

Tyr

60

Thr

Ala

Leu

45

Asn

Ser

Val

Thr

Lys

Phe

Leu

45

Asn

Ser

val

Glu

Glu

Thr

TyrY

Thr
110

Pro

Thr

30

Glu

Glu

Thr

Tyr

Trp

Lys

Ala

Tyxr

95

val

Gly

15

Arg

Trp

Lys

Ala

Tyr
95

Met

Phe

Tyr

80

Cys

Thr

Ser

Tyr

Met

Phe

Tyr

80

Cys



25655

Ala Arg Glu Gly Thr Thr Val Tyr Trp Gly Gln Gly Thr Thr Val Thr

Val Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Asp Ile
1

Gln Pro

Ser
115

14
219
PRT

100

Trinh tu_ nhin tao

Téng

hop

DAU HIEU HON
(1) ..(219)
Trinh tu, nay

14

val

Ala

Arg Gly Lys

Pro Gln
50

Asp Arg
65

Ser Arg
Thr His

Arg Thr

Gln Leu
130

35

Leu

Phe

val

Tyr

vVal

115

Lys

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Thr

Ile

Tyr

Ile

Gly

Ala

85

Phe

Ala

Gly

TAP

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Thr

Cys

Asn

Ala

55

Gly

Asp

Phe

Ser

Ala
135

Pro

Lys

Trp

40

val

Ser

val

Gly

val

120

Ser

105

Leu

Ser

25

Leu

Ser

Gly

Gly

Gln

105

Phe

val

-42-

Ser

10

Ser

Leu

Lys

Thr

Val

90

Gly

Ile

val

& hién LC-B12L/R17L

Leu

Gln

Gln

Leu

Asp

75

Tyr

Thr

Phe

Cys

Ser

Ser

Lys

Asp

60

Phe

TyTr

Lys

Pro

Leu
140

val

Leu

Pro

45

Ser

Thr

Cys

Leu

Pro

125

Leu

110

Thr

Leu

30

Gly

Gly

Leu

val

Glu

110

Ser

Asn

Pro

15

Tyr

Gln

val

Lys

Gln

95

Ile

Asp

Asn

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe



Tyr Pro
145

Arg Glu

Ser Gly Asn Ser

Thr Tyr

Lys His

Pro Val
210

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>
<400>
Gln Val
1

Ser Val

Tyr Ile

Gly Trp
50

Ser Leu
180

Lys Val
195

Thr Lys

15
444
PRT

Trinh tu,

Téng hop

DAU HIEU

25655

Ala Lys Val Gln Trp
150

Gln Glu Ser Val Thr
165

Ser Ser Thr Leu Thr
185

Tyr Ala Cys Glu Val
200

Ser Phe Asn Arg Gly
215

nhin tao

HON TAP

(1) .. (444)

Trinh tu
15

Gln Leu

Lys Val
20

Asn Trp
35

Ile Asn

Lys Gly Arg Val

65

Met Glu

Ala Arg

Leu Ser

Glu Gly
100

Val Gln Ser Gly Ala

Ser Cys Lys Ala Ser
25

Val Arg Gln Ala Pro
40

Pro Gly Ser Gly Asn
55

Thr Ile Thr Ala Asp
70

Ser Leu Arg Ser Glu

85

Ile Thr Vval Tyr Trp
105

-43-

Lys

Glu

170

Leu

Thr

Glu

‘nay thé hién HC-B12L

Glu

10

Gly

Gly

Thr

Glu

Asp
90
Gly

Val Asp Asn Ala

155

Gln Asp Ser Lys

Ser Lys Ala Asp

190

His Gln Gly Leu

Cys

vVal Lys

Tyr AsSp

Gln Gly

Lys Tyr
60

Ser Thr
75

Thr Ala

Gln Gly

205

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Thr
110

Leu Gln

Asp
175

160

Ser

Tyr Glu

Ser

Gly

15

Arg

Trp

Lys

Ala

Tyr
95
val

Ser

Ser

Tyr

Met

Phe

Tyr

80

Cys

Thr



val

Ser

Lys

145

Leu

Leu

Thr

val

Pro

225

Phe

val

Phe

Pro

Thr
305
val

Ala

Arg

Ser

Ser

130

Asp

Thr

Tyxr

Gln

Asp

210

Pro

Pro

Thr

Asn

Arg

290

val

Ser

Lys

Asp

Ser

115

Lys

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Glu

Ala

Ser

Phe

Gly

Leu

180

Tyr

Lys

Pro

Lys

val

260

Tyr

Glu

His

Lys

Gln
340

Leu

Ser

Thr

Pro

Val

165

Ser

Ile

val

Ala

Pro

245

val

val

Gln

Gln
Ala
325

Pro

Thr

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Pro

230

Lys

val

Asp

Tyr

Asp
310
Leu

Arg

Lys

Lys

Gly

135

Pro

Thr

vVal

Asn

Pro

215

Glu

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

25655

Gly

120

Gly

val

Phe

Val

val

200

Lys

Leu

Thr

val

val

280

Ser

Leu

Ala

Pro

Gln

Pro

Thr

Thr

Pro

Thr

185

Asn

Ser

Leu

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln
345

val

Ser

Ala

Val

Ala

170

val

His

Cys

Gly

Met

250

His

vVal

Tyr

Gly
Ile
330

val

Ser

val

Ala

Ser

155

Val

Pro

Lys

Asp

Gly

235

Ile

Glu

His

Arg

Lys
315
Glu

Tyr

Leu

Phe

Leu

140

Trp

Leu

Ser

Pro

Lys

220

Pro

Ser

Asp

Asn

val

300

Glu

Lys

Thr

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala

285

val

Tyxr

Thr

Leu

Cys

Leu

Cys

Ser

Ser

Ser

190

Asn

His

val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro
350

Leu

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro

255

val

Thr

val

Cys
Ser

335

Pro

val

Pro

val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

Leu

Lys
320
Lys

Ser

Lys



Gly

Pro

385

Ser

Gln

His

Phe

370

Glu

Phe

Gly

Tyr

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

355

Tyr

Asn

Phe

Asn

Thr
435

16
444
PRT

Trinh tu.

Téng

Pro

Asn

Leu

val

420

Gln

hop

Ser

Tyr

Tyr

405

Phe

Lys

Asp

Lys

390

Ser

Ser

Ser

Ile

375

Thr

Lys

Cys

Leu

nhin tao

DAU HIEU HON
(1) .. (444)
Trinh tu nay

16

Gln Vval Gln Leu

1

Ser

Tyr

Gly

Lys
65

Met

val
Ile

Trp

50

Gly

Glu

Lys

Asn

35

Ile

Arg

Leu

vVal
20
Trp

Asn

vVal

Ser

Val

Ser

val

Pro

Thr

Ser
85

TAP

Gln

Cys

Arg

Gly

Ile

70

Leu

Ser

Lys

Gln

Ser

55

Thr

Arg

25655

360

Ala Vval

Thr Pro

Leu Thr

Ser Val

425

Ser Leu
440

Gly Ala

Ala Ser

25
Ala Pro
40

Gly Asn

Ala Asp

Ser Glu

-45-

Glu

Pro

val

410

Met

Ser

& hién HC-R17L

Glu
10

Gly

Gly

Thr

Glu

Asp
90

Trp

Val

395

Asp

His

Pro

val

Tyr

Gln

Lys

Ser

75

Thr

Glu

380

Leu

Lys

Glu

Gly

Lys

Thr

Gly

Tyr

60

Thr

Ala

365

Ser

Asp

Ser

Ala

Lys

Phe

Leu

45

Asn

Ser

Val

Asn

Ser

Arg

Leu
430

Pro

Thr
30
Glu

Glu

Thr

Tyxr

Gly

Asp

Trp
415

Gln

Gly
400

Gln

His Asn

Gly
15

Arg

Trp

Lys

Ala

Tyr
95

Ser

Tyr

Met

Phe

Tyr

80

Cys



Ala

val

Ser

Lys

145

Leu

Leu

Thr

val

Pro

225

Phe

val

Phe

Pro

Thr

305

val

Ala

Arg

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Pro

Pro

Thr

Asn

Arg

290

vVal

Ser

Lys

Glu

Ser

115

Lys

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Gly

100

Ala

Ser

Phe

Gly

Leu

180

Tyr

Lys

Pro

Lys

val

260

Tyr

Glu

His

Lys

Gln
340

Thr

Ser

Thr

Pro

val

165

Ser

Ile

vVal

Ala

Pro
245
Val

Val

Gln

Gln

Ala

325

Pro

Thr

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Pro

230

Lys

val

Asp

Tyr

Asp

310

Leu

Arg

Val

Lys

Gly

135

Pro

Thr

vVal

Asn

Pro

215

Glu

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

25655

Tyr

Gly

120

Gly

val

Phe

Val

Val

200

Lys

Leu

Thr

Val

vVal

280

Ser

Leu

Ala

Pro

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asn

Ser

Leu

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln
345

-46-

Gly

Ser

Ala

val

Ala

170

val

His

Cys

Gly

Met
250
His

val

Tyr

Gly

Ile

330

val

Gln

val

Ala

Ser

155

vVal

Pro

Lys

Asp

Gly

235

Ile

Glu

His

Arg

Lys

315

Glu

TyTr

Gly

Phe

Leu

140

Trp

Leu

Ser

Pro

Lys

220

Pro

Ser

Asp

Asn

Val

300

Glu

Lys

Thr

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala

285

val

Tyr

Thr

Leu

Thr

110

Leu

Cys

Ser

Ser

Ser

190

Asn

His

val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro
350

vVal

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro
255
val

Thr

vVal

Cys

Ser

335

Pro

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

Leu

Lys

320

Lys

Ser



Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365
Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380
Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 395
Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
405 410
Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430
His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440
<210> 17
<211l> 336
<212> ADN
<213> Trinh tu nhin tao
<220>
<223> Téng hop
<220>
<221> DAU HIEU HON TAP
<222> (1) ..(336)
<223> Trinh tu . nay thé hién LCVR ADN-B12L/R17L
<400> 17
gatattgtga tgactcagac tccactctcc ctgtcecgtca cccctggaca
atctcctgca agtcaagtca gagcctctta tatagtcgcg gaaaaaccta
ctcctgcaga agccaggcca atctccacag ctcectaattt atgeggtgtce
tctggggtce cagacagatt cagcggcagt gggtcaggca cagatttcac
agcagggtgg aggccgaaga tgttggggtt tattactgeg tgcaaggtac
ttcacgtttg gccaagggac caagctggag atcaaa
<210> 18
<211> 345
<212> ADN
<213> Trinh tu nhan tao
<220>
<223> Téng hop

25655

-47-

vVal Lys

Gly Gln

Asp Gly

400

Trp Gln

415

His Asn

gccggectec
tttgaattgg
taaactggac
actgaaaatc

acattaccca

60

120

180

240

300

336



<220>
<221>
<222> (1).
<223>
<400> 18
caggtgcagc
tcctgcaagg
cctggacaag
aatgagaaat
atggagctga
atcacggtct
<210> 19
<211> 345
<212> ADN
<213>
<220>
<223>
<220>
<221>
<222> (1).
<223>
<400> 19
caggtgcagc
tcctgcaagg
cctggacaag
aatgagaaat
atggagctga
acaacggtct
<210> 20
<211> 112
<212> PRT
<213>
<220>
<223>
<220>
<221>
<222> (1).
<223>

. (345)

tggtgcagtc
catctggtta
ggcttgagtg
tcaagggcag
gcagcctgag

actggggcca

Téng hop

. (345)

tggtgcagtc
catctggtta
ggcttgagtg
tcaagggcag
gcagcctgag

actggggcca

Téng hop

. (112)

25655

DAU HIEU HON TAP

tggggctgag
cgacttcact
gatgggatgg
agtcaccatt
atctgaggac

agggaccacg

Trinh tu nhén tao

DAU HIEU HON TAP

tggggctgag
caccttcact
gatgggatgg
agtcaccatt
atctgaggac

agggaccacg

Trinh tu nhdn tao

DAU HIEU HON TAP

Trinh tu nay thé hién HCVR ADN-B12L

gtgaagaagc
agatactata
attaatcctg
accgcggacyg
acggccgtgt

gtcaccgtet

Trinh tu nay thé hién HCVR ADN-R17L

gtgaagaagc
agatattata
attaatcctg
accgcggacg
acggccgtgt

gtcaccgtct

Trinh tu nay thé hién LCVR-mE8

-48-

ctgggtcctc
taaactgggt
gaagcggtaa
aatccacgag
attactgtgc

cctca

ctgggteccte
taaactgggt
gaagcggtaa
aatccacgag
attactgtgc

cctca

agtgaaggtt
gcgacaggcc
tactaagtac

cacagcctac

gagagaaggc

agtgaaggtt
gcgacaggcc
tactaagtac

cacagcctac

gagagaaggc

60

120

180

240

300

345

60

120

180

240

300

345



25655

Thr Pro Leu

Ser
25

Cys Lys

Asn Trp Leu

40

Ala
55

Val Ser

Gly Ser Gly

Asp Leu Gly

Ser
105

Phe Gly

<400> 20

Asn Ile vVal Leu Thr Gln

1 5

Gln Pro Ala Ser Ile Ser

20
Arg Gly Lys Thr Tyr Leu
35

Pro Lys Arg Leu Ile Tyr
50

Asp Arg Phe Ile Gly Ser

65 70

Ser Arg Val Glu Ala Glu

85
Thr His Tyr Pro Phe Thr
100

<210> 21

<211> 115

<212> PRT

<213> Trinh tu nhdn tao

<220>

<223> Téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1) ..(115)

<223> Trinh tu nay thé

<400> 21

Glu Vval Gln
1

Ser Val Lys

Tyr Ile Asn
35

Gly Trp Ile
50

Leu

Ile

20

Trp

Asn

Leu

Ser

val

Pro

Glu

Cys

Lys

Gly

Ser Gly Pro

Lys Ala Ser
25

Gln Arg Pro
40

Ser Gly Asn
55

-49-

Thr
10

Leu

Ser Gln

Leu Gln

Lys Leu

Thr Asp

75

val
90

Tyr

Gly Thr

"hién HCVR-mES

Glu Leu

10

Gly Tyr

Gly Gln

Thr Lys

Ser

Ser

Arg

Asp
60

Phe

Tyr

Lys

val

val

Leu

Pro

45

Ser

Thr

Cys

Leu

Lys

Thr Phe

Gly Leu

45

Tyr Asn

60

Thr

Leu

30

Gly

Gly

Leu

val

Glu
110

Pro

Thr

30

Glu

Glu

Ile
15

Gly

Tyr Ser

Gln Ser

Vval Pro

Ile
80

Lys

Gln
95

Gly

Ile Lys

Gly Ala

15

Asp Tyr

Trp Ile

Lys Phe



25655

Lys Gly Lys Ala Thr Leu Thr Val Asp Thr Ser Ser Ser Thr

65

Met Gln

Thr Arg

Val Ser

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>

<400>
Asn Ile

1

Gln Pro

Arg Gly

Pro Lys

50

Asp Arg

65

Ser Arg

Thr His

Arg Ala

70

75

Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr

85

90

Glu Gly Glu Thr Val Tyr Trp Gly Gln Gly Thr Thr

100
Ser
115

22
219
PRT

Trinh tu nhdn tao

Téng hop

DAU HIEU HON
(1) ..(219)
Trinh tu nay

22

Val Leu Thr

Ala Ser Ile
20

Lys Thr Tyr
35

Arg Leu Ile

Phe Ile Gly

val Glu Ala
85

Tyr Pro Phe
100

Asp Ala Ala
115

TAP

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Cys

Asn

Ala

55

Gly

Asp

Phe

Thr

Pro

Lys

Trp

40

val

Ser

Leu

Gly

val
120

105

& hién LC-mES8

Leu

Ser

25

Leu

Ser

Gly

Gly

Ser

105

Ser

-50-

va mE8c

Thr

10

Ser

Leu

Lys

Thr

vVal

90

Gly

Ile

Leu

Gln

Gln

Leu

Asp

75

Tyr

Thr

Phe

Ser

Ser

Arg

Asp

60

Phe

Tyr

Lys

Pro

val

Leu

Pro

45

Ser

Thr

Cys

Leu

Pro
125

110

Thr

Leu

30

Gly

Gly

Leu

val

Glu

110

Ser

Ala

Phe

95

Leu

Ile

15

TyT

Gln

val

Lys

Gln

95

Ile

Ser

Tyr
80

Cys

Thr

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu



Gln

Tyr

145

Gln

Thr

Arg

Pro

Leu
130
Pro

Asn

Tyxr

His

Ile
210

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Thr

Lys

Gly

Ser

Asn

195

val

23
439
PRT

Trinh tu,

TéNg

Ser

Asp

val

Met

180

Ser

Lys

hop

Gly

Ile

Leu

165

Ser

Tyr

Ser

Gly

Asn

150

Asn

Ser

Thr

Phe

Ala
135
val

Ser

Thr

Cys

Asn
215

nhidn tao

DAU HIEU HON
(1) ..(439)
Trinh tu nay

23

Glu Vval Gln

1

Ser

Tyr

Gly

Lys
65
Met

Val

Ile

Trp
50

Lys

Asn
35

Ile

Gly Lys

Gln Leu

Leu

Ile

20

Trp

Asn

Ala

Ser

Leu

Ser

val

Pro

Thr

Ser
85

TAP

25655

Ser Val

Lys Trp

Trp Thr

Leu Thr
185

Glu Ala
200

Arg Asn

thé "hién HC-mES8

Glu

Cys

Lys

Gly

Leu
70
Leu

Ser

Lys

Gln

Ser
55

Thr

Thr

Gly Pro

Ala Ser
25

Arg Pro
40

Gly Asn

Val Asp

Ser Glu

-51-

val

Lys

Asp

170

Leu

Thr

Glu

Glu
10

Gly

Gly

Thr

Thr

Asp
90

Cys

Ile

155

Gln

Thr

His

Cys

Leu

Tyr

Gln

Lys

Ser
75
Ser

Phe
140
Asp

Asp

Lys

Lys

Val

Thr

Gly

Tyr

60

Ser

Ala

Leu

Gly

Ser

Asp

Thr
205

Lys

Phe

Leu

45

Asn

Ser

val

Asn

Ser

Lys

Glu

190

Ser

Pro

Thr

30

Glu

Glu

Thr

Tyr

Asn

Glu

Asp
175

Tyr

Thr

Gly
15

Asp

Trp

Lys

Ala

Phe
95

Phe

Arg

160

Ser

Glu

Ser

Ala

Tyr

Ile

Phe

Tyr
80
Cys



Thr

Val

Gly

Lys

145

Leu

Tyr

Glu

Asp

Thr

225

Asp

Asp

Asp

Asn
Trp
305

Pro

Ala

Arg

Ser

Ser

130

Gly

Ser

Thr

Thr

Lys

210

val

val

Ile

val

Ser
290
Leu

Ala

Pro

Glu

Ser

115

Ala

TyTr

Ser

Leu

val

195

Lys

Pro

Leu

Ser

Glu

275

Thr

Asn

Pro

Gln

Gly

100

Ala

Ala

Phe

Gly

Ser

180

Thr

Ile

Glu

Thr

Lys

260

Val

Phe

Gly

Ile

Val
340

Glu

Lys

Gln

Pro

val

165

Ser

Cys

vVal

val

Ile

245

Asp

His

Arg

Lys

Glu
325

Tyr

Thr

Thr

Thr

Glu

150

His

Ser

Asn

Pro

Ser

230

Thr

Asp

Thr

Ser
Glu
310

Lys

Thr

val

Thr

Asn

135

Pro

Thr

val

val

Arg

215

Ser

Leu

Pro

Ala

Val
295
Phe

Thr

Ile

25655

Tyr

Pro

120

Ser

Val

Phe

Thr

Ala

200

Asp

Val

Thr

Glu

Gln

280

Ser

Lys

Ile

Pro

Trp

105

Pro

Met

Thr

Pro

val

185

His

Cys

Phe

Pro

val

265

Thr

Glu

Cys

Ser

Pro
345

-52-

Gly

Ser

val

Val

Ala

170

Pro

Pro

Gly

Ile

Lys

250

Gln

Gln

Leu

Arg

Lys
330

Pro

Gln

val

Thr

Thr

155

val

Ser

Ala

Cys

Phe

235

val

Phe

Pro

Pro
Val
315

Thr

Lys

Gly

Tyr

Leu

140

Trp

Leu

Ser

Ser

Lys

220

Pro

Thr

Ser

Arg

Ile
300
Asn

Lys

Glu

Thr

Pro

125

Gly

Asn

Gln

Thr

Ser

205

Pro

Pro

Cys

Trp

Glu

285

Met

Ser

Gly

Gln

Thr

110

Leu

Cys

Ser

Ser

Trp

190

Thr

Cys

Lys

Val

Phe

270

Glu

His

Ala

Arg

Met
350

Leu

Ala

Leu

Gly

Asp

175

Pro

Lys

Ile

Pro

val

255

Val

Gln

Gln

Ala

Pro
335

Ala

Thr

Pro

Val

Ser

160

Leu

Ser

val

Cys

Lys

240

val

Asp

Phe

Asp
Phe
320

Lys

Lys



Asp

Ile

Asn

385

Lys

Cys

Leu

Lys

Thr

370

Thr

Leu

Ser

Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Glu

Ser

Tyr

Gly

Lys

65

Met

val

Val

Ile

Trp
50

val
355

val

Gln

Asn

val

His

435

24
445
PRT

Trinh tu,

TéNg

Ser

Glu

Pro

val

Leu

420

Ser

hop

Leu

Trp

Ile

Gln

405

His

Pro

nhén tao

DAU HIEU HON
(1) .. (445)
Trinh tu, nay

24

Gln

Lys

Asn
35

Ile

Gly Lys

Gln

Leu

Leu

Ile

20

Trp

Asn

Ala

Ser

Leu

Ser

val

Pro

Thr

Ser
85

Thr

Gln

Met

390

Lys

Glu

Gly

TAP

25655

Cys Met
360

Trp Asn

375

Asp Thr

Ser Asn

Gly Leu

Lys

Ile

Gly

Asp

Trp

His
425

Thr

Gln

Gly

Glu

410

Asn

thé hién HC-mES8c

Glu

Cys

Lys

Gly

Leu

70

Leu

Ser Gly

Lys Ala

Gln Arg
40

Ser Gly
55

Thr Val

Thr Ser

Pro

Ser

25

Pro

Asn

Asp

Glu

-53-

Glu
10
Gly

Gly

Thr

Thr

Asp
90

Asp

Pro

Ser

395

Ala

His

Leu

Tyr

Gln

Lys

Ser

75

Ser

Phe

Ala

380

Tyr

Gly

His

val

Thr

Gly

Tyr

60

Ser

Ala

Phe

365

Glu

Phe

Asn

Thr

Lys

Phe

Leu

45

Asn

Ser

val

Pro

Asn

Val

Thr

Glu
430

Pro

Thr
30

Glu
Glu

Thr

Tyr

Glu

TyTr

Tyr

Phe

415

Lys

Gly
15
ASp

Trp

Lys

Ala

Phe
95

Asp

Lys

Ser

400

Thr

Ser

Ala

Tyr

Ile

Phe

Tyr

80

Cys



Thr

val

val

Lys

145

Leu

Tyr

Gln

Asp

Cys
225
Phe

val

Ile

Thr

Pro

305

Val

Pro

Arg

Ser

Cys

130

Gly

Ser

Thr

Ser

Lys

210

Lys

Pro

Thr

Ser

His

290

Ile

Asn

Lys

Glu

Ser

115

Gly

Tyr

Ser

Leu

Ile

195

Lys

Cys

Pro

Cys

Trp

275

Arg

Gln

Asn

Gly

Gly

100

Ala

Asp

Phe

Gly

Ser

180

Thr

Ile

Pro

Lys

val

260

Phe

Glu

His

Lys

Ser

Glu

Lys

Thr

Pro

val

165

Ser

Cys

Glu

Ala

Ile

245

val

val

Asp

Gln

Asp

325

val

Thr

Thr

Thr

Glu

150

His

Ser

Asn

Pro

Pro
230
Lys

Val

Asn

TyT

Asp

310

Leu

Arg

Val

Thr

Gly

135

Pro

Thr

val

Val

Arg

215

Asn

Asp

Asp

Asn

Asn

295

Trp

Pro

Ala
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Tyr

Ala

120

Ser

vVal

Phe

Thr

Ala

200

Gly

Leu

val

val

val

280

Ser

Met

Ala

Pro

Trp

105

Pro

Ser

Thr

Pro

val

185

His

Pro

Leu

Leu

Ser

265

Glu

Thr

Ser

Pro

Gln

Gly

Ser

vVal

Leu

Ala

170

Thr

Pro

Thr

Gly

Met

250

Glu

Val

Leu

Gly

Ile

330

val

Gln

val

Thr

Thr

155

val

Ser

Ala

Ile

Gly
235
Ile

Asp

His

Arg

Lys

315

Glu

Tyr

Gly

Tyr

Leu

140

Trp

Leu

Ser

Ser

Lys

220

Pro

Ser

Asp

Thr

val

300

Glu

Arg

val

Thr

Pro

125

Gly

Asn

Gln

Thr

sSer

205

Pro

Ser

Leu

Pro

Ala

285

Val

Phe

Thr

Leu

Thr

110

Leu

Cys

Ser

Ser

Trp

190

Thr

Cys

val

Ser

Asp

270

Gln

Ser

Lys

Ile

Pro

Leu

Ala

Leu

Gly

Asp

175

Pro

Lys

Pro

Phe

Pro

255

val

Thr

Ala

Cys

Ser

335

Pro

Thr

Pro

Val

Ser

160

Leu

Ser

val

Pro

Ile
240
Ile

Gln

Gln

Leu

Lys

320

Lys

Pro



25655

Thr

Glu

Pro

Val

410

Val

Thr

Leu

Trp

val

395

Glu

His

Pro

Thr

Thr

380

Leu

Lys

Glu

Gly

Cys

365

Asn

Asp

Lys

Gly

Lys
445

340 345
Glu Glu Glu Met Thr Lys Lys Gln Val
355 360
Asp Phe Met Pro Glu Asp Ile Tyr Val
370 375
Thr Glu Leu Asn Tyr Lys Asn Thr Glu
385 390
Ser Tyr Phe Met Tyr Ser Lys Leu Arg
405
Glu Arg Asn Ser Tyr Ser Cys Ser Val
420 425
His His Thr Thr Lys Ser Phe Ser Arg
435 440
<210> 25
<211> 14
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> San pham thiét ké téng hop
<220>
<221> DAU HIEU HON TAP
<222> (1)..(14)
<223> Trinh tu nay thé hién pE3-16
<220>
<221> DAU HIEU HON TAP
<222> (1)..(1)
<223> Xaa tai vi tri’l = axit pyroglutamic
<220>
<221> MOD_RES
<222> (14) .. (14)
<223> Lys tai vi tri 14 duoc bién déi bing biotin
<400> 25

350

Met

Asn

Ser

Asn

Leu
430

Xaa Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys

1

<210>
<211>
<212>
<213>

26
14
PRT

5

Trinh tu nhin tao

-55-

10

val

Gly

Asp

Trp

415

His

Thr

Lys

Gly

400

val

Asn



25655

<220>
<223> San pham thié&t ké téng hop

<220>
<221> DAU HIEU HON TAP

<222> (1)..(14)

<223> Trinh tu . nay thé hién E3-16

<220>

<221> MOD_RES

<222> (14)..(14)

<223> Lys tai vi tri 14 duoc bién d6i bang biotin

<400> 26

Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys

1 5 10
<210> 27
<211> 14

<212> PRT
<213> Trinh tu_nhin tao

<220>
<223> San pham thiét ké téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1)..(14)

<223> Trinh tu . nay thé hién pEG4

<220>

<221> DAU HIEU HON TAP

<222>  (1)..(1)

<223> Xaa tai vi tri’l = axit pyroglutamic

<220>

<221> MOD_RES

<222> (14) ..(14)

<223> Lys tai vi tri 14 duoc bién déi bidng biotin

<400> 27

Xaa Gly Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys

1 5 10
<210> 28
<211> 14

<212> PRT
<213> rattus rattus

<220>

<221> DAU HIEU HON TAP

<222> (1)..(14)

<223> Trinh tu nay thé hién mpE3-16

-56-



25655

<220>

<221> DAU HIEU HON TAP

<222> (1)..(1)

<223> Xaa tai vi tri’1l = axit pyroglutamic

<220>

<221> MOD_RES

<222> (14)..(14)

<223> Lys tai vi tri’14 duoc bién d6i bang biotin

<400> 28

Xaa Phe Gly His Asp Ser Gly Phe Glu Val His His Gln Lys

1 5 10
<210> 29
<211> 14

<212> PRT
<213> Trinh tu_ nhin tao

<220>
<223> San pham thiét ké téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1)..(14)

<223> Trinh tu nay thé hién pEG6

<220>

<221> DAU HIEU HON TAP

<222>  (1)..(1)

<223> Xaa tai vi tri’l = axit pyroglutamic

<220>

<221> MOD_RES

<222> (14)..(14)

<223> Lys tai vi tri 14 duo¢ bién d6i bang biotin

<400> 29

Xaa Phe Arg Gly Asp Ser Gly Tyr Glu Val His His Gln Lys

1 5 10
<210> 30
<211l> 14

<212> PRT
<213> Trinh tu nhin tao

<220>
<223> San pham thiéf ké téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1) ..(14)

<223> Trinh tu nay thé hién pEG7

<220>

-57-



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

DAU HIEU HON TAP

(1) ..

(1)

Xaa tai vi tri’1

MOD_RES
(14) .. (14)
Lys tai vi tri’14 duoc bién déi biéng biotin

30

25655

= axit pyroglutamic

Xaa Phe Arg His Gly Ser Gly Tyr Glu Val His His Gln Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>
Asp Ile

1

Gln Pro

31
112
PRT

5

Trinh tu nhin tao

Téng

hop

DAU HIEU HON
(1) ..(112)
Trinh tu nay

31

Val

Ala

Arg Gly Lys

Pro Gln
50

Asp Arg
65

Ser Arg

Thr His

<210>
<211>

35

Leu

Phe

val

Tyr

32
115

Met

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Phe

TAP

thé

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Thr

Cys

Asn

Ala

55

Gly

Asp

Phe

Pro

Lys

Trp

40

val

Ser

Val

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gln
105

-58-

10

"hién LCVR-hE8-C6

Ser

10

Ser

Leu

Lys

Thr

val

90

Gly

Leu

Gln

Gln

Leu

Asp

75

Tyr

Thr

Ser

Ser

Lys

Asp

60

Phe

Tyr

Lys

val

Leu

Pro

45

Ser

Thr

Cys

Leu

Thr

Leu

30

Gly

Gly

Leu

val

Glu
110

Pro
15

Tyr

Gln

val

Lys

Gln

95

Ile

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys



<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>
<400>
Gln Vval
1

Ser Val

Tyr Ile

Gly Trp
50

PRT

Trinh tu nhin tao

Téng

hop

DAU HIEU HON

(1) ..

(115)

Trinh tu nay

32

Gln

Lys

Asn

35

Ile

Lys Gly Arg

65

Met Glu

Ala Arg

Val Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Leu

Glu

Ser
115

33
219
PRT

Trinh tu nhdn tao

Téng

Leu Val
5

Val Ser
20

Trp Val

Asn Pro

Val Thr

Ser Ser

85

Gly Glu
100

hop

TAP

thé "hién HCVR-hE8-C6

Gln

Cys

Arg

Gly

Ile

70

Leu

Thr

DAU HIEU HON TAP

(1) ..

(219)

Ser

Lys

Gln

Ser

55

Thr

Arg

Val

25655

Gly Ala

Ala Ser
25

Ala Pro

40

Gly Asn

Ala Asp

Ser Glu

Tyr Trp
105

Glu

10

Gly

Gly

Thr

Glu

Asp

90

Gly

Trinh tu nay thé hién LC-hE8-C6

33

-59-

val

Tyr

Gln

Lys

Ser

75

Thr

Gln

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gly

Lys

Phe

Leu

45

Asn

Ser

val

Thr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Thr
110

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

vVal

Ser

Tyr

Met

Phe

Tyr

80

Cys

Thr



Asp

Gln

Arg

Pro

Asp

65

Ser

Thr

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Ile

Pro

Gly

Gln

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

<210>
<211>
<212>
<213>

val

Ala

Lys

35

Leu

Phe

val

Ty

val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

34

444
PRT
Trinh tu

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Gln

Ser

Leu

180

val

Lys

Thr

Ile

Tyr

Ile

Gly

Ala

85

Phe

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Thr

Cys

Asn

Ala

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

.nhén tao
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Pro

Lys

Trp

40

vVal

Ser

val

Gly

vVal

120

Ser

Gln

Val

Leu

Glu

200

Arg

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gln

105

Phe

val

Trp

Thr

Thr

185

val

Gly

-60-

Ser

10

Ser

Leu

Lys

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Leu

Gln

Gln

Leu

Asp

75

Tyr

Thr

Phe

Cys

val

155

Gln

Ser

His

Cys

Ser

Ser

Lys

Asp

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

val

Leu

Pro

45

Ser

Thr

Cys

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Thr

Leu

30

Gly

Gly

Leu

Val

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Pro

15

Tyx

Gln

val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



<220>
<223>

<220>
<221>
<222>
<223>

<400>

Téng

hop

DAU HIEU HON
(1) .. (444)
Trinh tu nay

34

Gln val Gln

1

Ser

Tyr

Gly

Lys

65

Met

Ala

val

Ser

Lys

145

Leu

Leu

Thr

val
Ile
Trp
50

Gly
Glu
Arg
Ser
Ser
130
Asp
Thr

Tyr

Gln

Lys

Asn

35

Ile

Arg

Leu

Glu

Ser

115

Lys

Tyr

Ser

Ser

Thr

Leu

val

20

Trp

Asn

val

Ser

Gly

100

Ala

Ser

Phe

Gly

Leu

180

Tyr

val

Ser

Val

Pro

Thr

Ser

85

Glu

Ser

Thr

Pro

val

165

Ser

Ile

TAP

25655

thé "hién HC-hE8-C6

Gln

Cys

Arg

Gly

Ile

70

Leu

Thr

Thr

Ser

Glu

150

His

Ser

Cys

Ser

Lys

Gln

Ser

55

Thr

Arg

val

Lys

Gly

135

Pro

Thr

val

Asn

Gly

Ala

Ala

40

Gly

Ala

Ser

Tyr

Gly

120

Gly

val

Phe

val

val

Ala

Ser

25

Pro

Asn

Asp

Glu

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asn

-61-

Glu

10

Gly

Gly

Thr

Glu

Asp

90

Gly

Ser

Ala

val

Ala

170

vVal

His

Val

Tyr

Gln

Lys

Ser

75

Thr

Gln

val

Ala

Ser

155

val

Pro

Lys

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gly

Phe

Leu

140

Trp

Leu

Ser

Pro

Lys

Phe

Leu

45

Asn

Ser

val

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

Pro

Thr

30

Glu

Glu

Thr

Tyr

Thr

110

Leu

Cys

Ser

Ser

Ser

190

Asn

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

val

Ala

Leu

Gly

Ser

175

Leu

Thr

Ser

Tyr

Met

Phe

Tyr

80

Cys

Thr

Pro

val

Ala

160

Gly

Gly

Lys



Val

Pro

225

Phe

Val

Phe

Pro

Thr

305

Val

Ala

Arg

Gly

Pro

385

Ser

Gln

His

Asp

210

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

Lys

ASp

Phe

370

Glu

Phe

Gly

Tyr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Glu

355

Tyr

Asn

Phe

Asn

Thr
435

Lys

Pro

Lys

val

260

Tyr

Glu

His

Lys

Gln

340

Leu

Pro

Asn

Leu

val

420

Gln

val

Ala

Pro

245

val

val

Gln

Gln

Ala

325

Pro

Thr

Ser

Tyr

Tyr

405

Phe

Lys

Glu

Pro

230

Lys

val

Asp

Tyr

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Ser

Ser

Pro

215

Glu

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Lys

Cys

Leu

25655

200

Lys

Leu

Thr

val

Val

280

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser
440

Ser

Leu

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln

345

val

Val

Pro

Thr

val

425

Leu

-62-

Cys

Gly

Met

250

His

val

Tyr

Gly

Ile

330

val

Ser

Glu

Pro

Val

410

Met

Ser

Asp

Gly

235

Ile

Glu

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

val

395

Asp

His

Pro

Lys

220

Pro

Ser

Asp

Asn

val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Gly

205

Thr

Ser

Arg

Pro

Ala

285

val

TyTr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

His

Val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu
430

Thr

Phe

Pro

255

val

Thr

val

Cys

Ser

335

Pro

val

Gly

Asp

Trp

415

His

Cys

Leu

240

Glu

Lys

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn



<210> 35

<211> 7

<212> PRT
<213> Trinh tu,
<220>

<223> Téng hop
<220>

<221> DAU HIEU
<222> (1) ..(7)
<223> Trinh tu,
<400> 35

Ala Val Ser

Lys

nhén tao

HON

TAP

25655

nay thé hién LCDR2-R17

Leu Gly Ser

hién LCVR-R17

1 5

<210> 36

<211> 112

<212> PRT

<213> Trinh tu nhin tao
<220>

<223> Téng hop

<220>

<221> DAU HIEU HON TAP
<222> (1)..(112)

<223> Trinh tu nay thé’
<400> 36

Asp Ile Vval
1

Gln Pro Ala

Arg Gly Lys
35

Pro Gln Leu
50

Asp Arg Phe
65

Ser Arg Val

Met

Ser

20

Thr

Leu

Ser

Glu

Thr

Ile

Tyr

Ile

Gly

Ala
85

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Cys

Asn

Ala

55

Gly

Asp

Pro

Lys

Trp

40

val

Ser

val

Leu

Ser

25

Tyr

Ser

Gly

Gly

-63-

Ser

10

Ser

Leu

Lys

Thr

val
920

Leu

Gln

Gln

Leu

Asp

75

Tyr

Ser

Ser

Lys

Gly

60

Phe

Tyxr

val

Leu

Pro

45

Ser

Thr

Cys

Thr

Leu

30

Gly

Gly

Leu

val

Pro

15

Tyr

Gln

val

Lys

Gln
95

Gly

Ser

Ser

Pro

Ile

80

Gly



25655

Thr His Tyr Pro Phe Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

100 105 110

37

14

PRT

Trinh tu_ nhin tao

San pham thiét ké téng hop

DAU HIEU HON TAP
(1)..(14)
Trinh tu nay thé hién pEGS8

DAU HIEU HON TAP
(1) ..(1)
Xaa tai vi tri'l = axit pyroglutamic

MOD_RES
(14) .. (14)
Lys tai vi tri 14 duoc bién déi bing biotin

37

Xaa Phe Arg His Asp Gly Gly Tyr Glu Val His His Gln Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

5 10

38
219
PRT
Trinh tu nhin tao

Téng hop

DAU HIEU HON TAP
(1) ..(219)
Trinh tu nay thé hién LC-R17

38

Asp Ile val Met Thr Gln Thr Pro Leu Ser Leu Ser val Thr Pro Gly

1

5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Ser

20 25 30

Arg Gly Lys Thr Tyr Leu Asn Trp Tyr Leu Gln Lys Pro Gly Gln Ser

35 40 45

-64-



Pro

Asp

65

Ser

Thr

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Gln

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

Leu

Phe

Val

Tyr

val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

Leu

ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Ile

Gly

Ala

85

Phe

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Ala

55

Gly

Asp

Phe

Ser

Ala

135

val

Ser

Thr

Cys

Asn
215

25655

val

Ser

val

Gly

val

120

Ser

Gln

val

Leu

Glu

200

Arg

Ser

Gly

Gly

Gln

105

Phe

val

Trp

Thr

Thr

185

val

Gly

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>

39
14
PRT

Trinh tu,

San pham

DAU HIEU

(1) ..(14)
Trinh tu,

nhadn tao

thiét ké téng hop

HON TAP

nay thé hién pEF10

-65-

Lys

Thr

val

90

Gly

Ile

val

Lys

Glu

170

Leu

Thr

Glu

Leu

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Gly

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Ser

Thr

Ccys

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Gly

Leu

Val

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



25655

<221> DAU HIEU HON TAP
<222> (1)..(1)
<223> Xaa tai vi tri’1l = axit pyroglutamic

<220>

<221> MOD_RES

<222> (14) .. (14)

<223> Lys tai vi tri 14 duoc bién déi bing biotin

<400> 39

Xaa Phe Arg His Asp Ser Gly Phe Glu Val His His Gln Lys

1 5 10
<210> 40

<211> 10

<212> PRT

<213> Trinh tu nhin tao
<220>
<223> Téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1) ..(10)

<223> Trinh tu nay thé hié&n HCDR1-hESL/CI-C7

<400> 40

Gly Tyr Thr Phe Thr Asp Tyr Tyr Ile Asn

1 5 10
<210> 41

<211l> 6

<212> PRT

<213> Trinh tu nhin tao
<220>
<223> Téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1)..(6)

<223> Trinh tu nay thé hién HCDR3-hESL

<400> 41

Glu Gly Glu Thr Val Tyr

1 5
<210> 42

<211> 115

<212> PRT

<213> Trinh tu nhén tao

<220>

-66-



hop

DAU HIEU HON
(1)..(115)
Trinh tu nay

Leu

val

20

Trp

Asn

val

Ser

Gly
100

val

Ser

val

Pro

Thr

Ser

85

Glu

TAP

25655

thé hién HCVR-hESL

Gln

Cys

Arg

Gly

Ile

70

Leu

Thr

Ser

Lys

Gln

Ser

55

Thr

Arg

vVal

Trinh tu nhin tao

Gly

Ala

Ala

40

Gly

Ala

Ser

Tyr

Ala

Ser

25

Pro

Asn

Asp

Glu

Trp
105

San pham thiéf ké téng hop

DAU HIEU HON TAP
(1) ..(1332)

Trinh tu nay thé hién HC ADN-R17L

DAU HIEU HON TAP
(1) ..(1332)

<223> Téng

<220>

<221>

<222>

<223>

<400> 42

Gln Val Gln

1

Ser Val Lys

Tyr Ile Asn

35

Gly Trp Ile
50

Lys Gly Arg

65

Met Glu Leu

Ala Arg Glu

Val Ser Ser

115

<210> 43

<211> 1332

<212> ADN

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

Glu

10

Gly

Gly

Thr

Glu

Asp

90

Gly

Val

Tyr

Gln

Lys

Ser

75

Thr

Gln

Trinh tu nay thé hién HC ADN-R17L

-67-

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gly

Lys

Phe

Leu

45

Asn

Ser

vVal

Thr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Thr
110

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

val

Ser

Tyr

Met

Phe

Tyr

80

Cys

Thr



<400> 43
caggtgcagce

tcctgcaagg
cctggacaag
aatgagaaat
atggagctga
acaacggtct
ccatcggtct
ggctgcctgg
ctgaccagcg
agcagcgtgg
aatcacaagc
actéacacat
ttccccccaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctga
agcaatgggc
tcecttettec
ttctcatgcect
ctgtctcegg
44

444
PRT

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

tggtgcagtc
catctggtta
ggcttgagtg
tcaagggcag
gcagcctgag
actgggécca
tcccgctagc
tcaaggacta
gcgtgcacac
tgaccgtgcece
ccagcaacac
gcccaccgtyg
aacccaagga
tgagccacga
atgccaagac
tcaccgtcct
aagccctccc
cacaggtgta
cctgectggt
agccggagaa
tctatagcaa
ccgtgatgca

gt

Téng hop

. (444)

25655

tggggctgag
caccttcact
gatgggatgg
agtcaccatt
atctgaggac
agggaccacg
accctcctcec
cttccecgaa
cttcececggcet
ctccagcagce
caaggtggac
cccagcacct
caccctcatg
agaccctgag
aaagccgcgg
gcaccaggac
agcccccate
caccctgcecc
caaaggcttc
caactacaag
gctcacegtg

tgaggctctg

Trinh tu nhin tao

DAU HIEU HON TAP
(1) . . .
Trinh tu nay thé hién HC-hES8SL

‘gtgaagaagc

agatattata
attaatcctg
accgcggacg
acggccgtgt
gtcaccgtct
aagagcacct
ccggtgacgg
gtcctacagt
ttgggcaccc
aagaaagttg
gaactcctgg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatccecggg
tatcccagceg
accacgcccc
gacaagagca

cacaaccact

-68-

ctgggtccte
taaactgggt
gaagcggtaa
aatccacgag
attactgtgc
cctcagectce
ctgggggcac
tgtcgtggaa
cctcaggact
agacctacat
agcccaaatc
ggggaccgtce
cccctgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaagce
acgagctgac
acatcgccgt
ccgtgctgga
ggtggcagca

acacgcagaa

agtgaaggtt
gcgacaggcec
tactaagtac
cacagcctac
gagagaaggc
caccaagggc
agcggccctg
ctcaggcgec
ctactcccte
ctgcaacgtg
ttgtgacaaa
agtcttcctc
cacatgcgtg
ggacggcgtyg
gtaccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggce

ggggaacgtc

gagcctctee

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1332



<400>

44

Gln Val Gln

1

Ser

Tyr

Gly

Lys

65

Met

Ala

Val

Ser

Lys

145

Leu

Leu

Thr

val

Pro
225

val

Ile

Trp

50

Gly

Glu

Arg

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Pro

Lys

Asn

35

Ile

Arg

Leu

Glu

Ser

115

Lys

Tyr

Ser

Ser

Thr

195

Lys

Cys

Leu

Val

20

Trp

Asn

Val

Ser

Gly

100

Ala

Ser

Phe

Gly

Leu

180

Tyr

Lys

Pro

val

Ser

val

Pro

Thr

Ser

85

Glu

Ser

Thr

Pro

val

165

Ser

Ile

val

Ala

Gln

Cys

Arg

Gly

Ile

70

Leu

Thr

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Pro
230

Ser

Lys

Gln

Ser

55

Thr

Arg

val

Lys

Gly

135

Pro

Thr

val

Asn

Pro

215

Glu

25655

Gly
Ala
Ala
40

Gly
Ala
Ser
Tyr
Gly
120
Gly
val
Phe
val
val
200

Lys

Leu

Ala

Ser

25

Pro

Asn

Asp

Glu

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asn

Ser

Leu

-69-

Glu

10

Gly

Gly

Thr

Glu

Asp

90

Gly

Ser

Ala

val

Ala

170

Val

His

Cys

Gly

val

Tyr

Gln

Lys

Ser

75

Thr

Gln

Val

Ala

Ser

155

Val

Pro

Lys

Asp

Gly
235

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gly

Phe

Leu

140

Trp

Leu

Ser

Pro

Lys

220

Pro

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Pro

Thr

30

Glu

Glu

Thr

Tyr

Thr

110

Leu

Cys

Ser

Ser

Ser

190

Asn

His

val

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Val

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Ser

Tyr

Met

Phe

Tyr

80

Cys

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu
240



Phe

val

Phe

Pro

Thr

305

val

Ala

Arg

Gly

Pro

385

Ser

Gln

His

Pro

Thr

Asn

Arg

290

val

Ser

Lys

Asp

Phe

370

Glu

Phe

Gly

Tyr

<210>
<211>
<212>
<213>

<220>
<223>

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Glu

355

Tyr

Asn

Phe

Asn

Thr
435

45
16

PRT
Trinh tu.

Lys

Val

260

Tyr

Glu

His

Lys

Gln

340

Leu

Pro

Asn

Leu

Val

420

Gln

Téng hop

Pro

245

val

vVal

Gln

Gln

Ala

325

Pro

Thr

Ser

Tyr

Tyr

405

Phe

Lys

nhan tao

Lys

Val

Asp

Tyr

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Ser

Ser

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Lys

Cys

Leu

25655

Thr

vVal

Val

280

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser
440

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln

345

val

val

Pro

Thr

val

425

Leu

-70-

Met

250

His

val

Tyr

Gly

Ile

330

val

Ser

Glu

Pro

val

410

Met

Ser

Ile

Glu

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

val

395

Asp

His

Pro

Ser

Asp

Asn

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Gly

Arg

Pro

Ala

285

Val

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu
430

Pro

255

vVal

Thr

val

Cys

Ser

335

Pro

val

Gly

Asp

Trp

415

His

Glu

Lys

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn



25655

<220>
<221> DAU HIEU HON TAP
<222> (1)..(16)

<223> Trinh tu. nay thé hién LCDR1-CI-C7
<400> 45

Lys Ser Thr Arg Ser Leu Leu Tyr Ser Arg Ser Lys Thr Tyr Leu Asn

1 5 10 15
<210> 46
<211l> 6

<212> PRT
<213> Trinh tu nhin tao

<220>
<223> Téng hop

<220>
<221> DAU HIEU HON TAP
<222> (1) .. (6)

<223> Trinh tu nay thé hién HCDR3-CI-C7
<400> 46

Glu Gly val Thr Vval Tyr
1 5

<210> 47

<211> 112

<212> PRT

<213> Trinh tu nhin tao

<220>
<223> Tbéng hop

<220>

<221> DAU HIEU HON TAP

<222> (1)..(112)

<223> Trinh tu nay thé hién LCVR-CI-C7

<400> 47
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Lys Ser Thr Arg Ser Leu Leu Tyr Ser
20 25 30

Arg Ser Lys Thr Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala
35 40 45

-71-



Pro Lys
50

Ser Arg
65

Ser Ser

Thr His

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>
<400>
Glu Vval
1

Ser Leu

Tyr Ile

Gly Trp
50

Leu Leu

Phe Ser

Leu Gln

Tyr Pro
100

48

115

PRT
Trinh tu

Téng hop

DAU HIEU

Ile Tyx

Gly Ser
70

Pro Glu
85

Phe Thr

HON TAP

(1) ..(115)

Trinh tu,

48

Gln Leu

Lys Ile
20

Asn Trp
35

Ile Asn

Lys Gly Gln Vval

65

Leu Gln

Ala Arg

Val Ser

Trp Ser

Glu Gly
100

Ser

nay thé

val Gln

Ser Cys

vVal Arg

Pro Gly

Thr Ile

70

Ser Leu
85

Val Thr

Ala

55

Gly

Asp

Phe

.nhan tao

25655

Val Ser

Ser Gly

Phe Ala

Gly Gly
105

Lys

Thr

Thr

90

Gly

"hién HCVR-CI-C7

Ser

Lys

Gln

Ser

55

Ser

Lys

val

Gly Ala

Gly Ser

25

Met Pro

40

Gly Asn

Ala Asp

Ala Ser

Tyr Trp
105

-72-

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Gly

Leu

Asp

75

Tyr

Thr

val

Tyr

Lys

Lys

Ser

75

Thr

Gln

Asp

60

Phe

Tyr

Lys

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Ser

Thr

Cys

val

Lys

Phe

Leu

45

Asn

Ser

Met

Thr

Gly

Leu

val

Glu
110

Pro

Thr

30

Glu

Glu

Thr

Tyr

Leu
110

val

Thr

Gln

95

Ile

Gly

15

Asp

Trp

Lys

Ala

Tyr
95

val

Pro

Ile

80

Gly

Lys

Glu

Tyr

Met

Phe

Tyr

80

Cys

Thr



25655

thé "hién LC-CI-C7

115
<210> 49
<211> 219
<212> PRT
<213> Trinh tu nhn tao
<220>
<223> Téng hop
<220>
<221> DAU HIEU HON TAP
<222> (1) ..(219)
<223> Trinh tu nay
<400> 49

Asp Ile Gln

1

Asp
Arg
Pro
Ser
65

Ser
Thr
Arg
Gln
Tyr
145

Ser

Arg

Ser

Lys

50

Arg

Ser

His

Thr

Leu

130

Pro

Gly

val

Lys

35

Leu

Phe

Leu

Tyr

val

115

Lys

Arg

Asn

Met

Thr

20

Thr

Leu

Ser

Gln

Pro

100

Ala

Ser

Glu

Ser

Thr

Ile

Tyr

Ile

Gly

Pro

85

Phe

Ala

Gly

Ala

Gln
165

Gln

Thr

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Cys

Asn

Ala

55

Gly

Asp

Phe

Ser

Ala

135

val

Ser

Pro

Lys

Trp

40

val

Ser

Phe

Gly

vVal

120

Ser

Gln

val

Ser

Ser

25

Tyr

Ser

Gly

Ala

Gly

105

Phe

val

Trp

Thr

-73-

Ser

10

Thr

Gln

Lys

Thr

Thr

90

Gly

Ile

val

Lys

Glu
170

Leu

Arg

Gln

Leu

Asp

75

Tyr

Thr

Phe

Cys

val

155

Gln

Ser

Ser

Lys

Asp

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Ala

Leu

Pro

45

Ser

Thr

Cys

val

Pro

125

Leu

Asn

Ser

Ser

Leu

30

Gly

Gly

Leu

Val

Glu

110

Ser

Asn

Ala

Lys

val

15

Tyr

Lys

val

Thr

Gln

95

Ile

Asp

Asn

Leu

Asp
175

Gly

Ser

Ala

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser



Thr Tyr

Lys His

Pro Val
210

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>
<400>
Glu Vval
1

Ser Leu

Tyr Ile

Gly Trp
50

25655

Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

180

185

190

Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser

195

200

Thr Lys Ser Phe Asn Arg Gly Glu Cys

50
444
PRT

215

Trinh tu nhin tao

Téng hop

DAU HIEU

HON

(1) .. (444)

Trinh tu.

50

Gln Leu

Lys Ile
20

Asn Trp
35

Ile Asn

Lys Gly Gln Val

65

Leu Gln

Ala Arg

Val Ser

Trp Ser

Glu Gly
100

Ser Ala
115

nay

val

Ser

val

Pro

Thr

Ser

85

val

Ser

TAP

thé hién HC-CI-C7

Gln

Cys

Arg

Gly

Ile

70

Leu

Thr

Thr

Ser

Lys

Gln

Ser

55

Ser

Lys

val

Lys

Gly Ala

Gly Ser
25

Met Pro
40

Gly Asn

Ala Asp

Ala Ser

Tyr Trp
105

Gly Pro
120

-74-

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Gly

Ser

val

Tyr

Lys

Lys

Ser

75

Thr

Gln

val

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Phe

205

Lys

Phe

Leu

45

Asn

Ser

Met

Thr

Pro
125

Pro

Thr

30

Glu

Glu

Thr

Tyr

Leu

110

Leu

Gly

15

Asp

Trp

Lys

Ala

TyTr

95

val

Ala

Glu

Tyr

Met

Phe

Tyxr

80

Cys

Thr

Pro



Ser

Lys

145

Leu

Leu

Thr

val

Pro

225

Phe

val

Phe

Pro

Thr

305

vVal

Ala

Arg

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Pro

Pro

Thr

Asn

Arg

290

val

Ser

Lys

Asp

Lys

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Glu
355

Ser

Phe

Gly

Leu

180

Tyr

Lys

Pro

Lys

val

260

Tyr

Glu

His

Lys

Gln

340

Leu

Thr

Pro

val

165

Ser

Ile

Vval

Ala

Pro

245

val

vVal

Gln

Gln

Ala

325

Pro

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Pro

230

Lys

val

Asp

Tyr

Asp

310

Leu

Arg

Lys

Gly

135

Pro

Thr

Vval

Asn

Pro

215

Glu

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

25655

Gly

vVal

Phe

vVal

val

200

Lys

Leu

Thr

val

vVal

280

Ser

Leu

Ala

Pro

Gln
360

Thr

Thr

Pro

Thr

185

Asn

Ser

Leu

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln

345

vVal

-75-

Ala

Val

Ala

170

val

His

Cys

Gly

Met

250

His

val

Tyr

Gly

Ile

330

val

Ser

Ala

Ser

155

val

Pro

Lys

Asp

Gly

235

Ile

Glu

His

Arg

Lys

315

Glu

Tyr

Leu

Leu

140

Trp

Leu

Ser

Pro

Lys

220

Pro

Ser

Asp

Asn

val

300

Glu

Lys

Thr

Thr

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala

285

vVal

Tyr

Thr

Leu

Cys
365

Cys

Ser

Ser

Ser

190

Asn

His

val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro

255

val

Thr

val

Cys

Ser

335

Pro

Val

val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

Leu

Lys

320

Lys

Ser

Lys



25655

Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln
370 375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
385 390 395 400

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
405 410 415

Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
420 425 430

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly

435 440
<210> 51
<211> 16

<212> PRT
<213> Trinh tu nhin tao

<220>
<223> Téng hop

<220>
<221> DAU HIEU HON TAP
<222> (1)..(16)

<223> Trinh tu. nay thé hién LCDR1 lién ung

<220>
<221> DAU HIEU HON TAP
<222> (3)..(3)

<223> X tai vi tri’3 = S hod¢ T

<220>
<221> DAU HIEU HON TAP
<222> (4)..(4)

<223> X tai vi tri’4 = Q ho3dc¢ R

<220>
<221> DAU HIEU HON TAP
<222> (11)..(11)

<223> X tai vi tri'11 = G hoic S
<400> 51

Lys Ser Xaa Xaa Ser Leu Leu Tyr Ser Arg Xaa Lys Thr Tyr Leu Asn

1 5 10 15
<210> 52

<211> 7

<212> PRT

<213> Trinh tu . nh8n tao

<220>

-76-



25655

<223> Téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1) ..(7)

<223> Trinh tu nay thé hién LCDR2 lién ung

<220>

<221> DAU HIEU HON TAP

<222> (6)..(6)

<223> X tai vi tri’6 = D hodc G
<400> 52

Ala Val Ser Lys Leu Xaa Ser

1 5
<210> 53
<211> 10

<212> PRT
<213> Trinh tu nhan tao

<220>
<223> Téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1)..(10)

<223> Trinh tu nay thé hién HCDR1 lién ung

<220>

<221> DAU HIEU HON TAP

<222> (3)..(3)

<223> X tai vi tri’3 = D hod¢ T

<220>

<221> DAU HIEU HON TAP

<222> (6)..(6)

<223> X tai vi tri’6 = R hod¢ D
<400> 53

Gly Tyr Xaa Phe Thr Xaa Tyr Tyr Ile Asn

1 5 10
<210> 54

<211l> 6

<212> PRT

<213> Trinh tu nhin tao
<220>

<223> Téng hop

<220>
<221> DAU HIEU HON TAP
<222> (1) ..(6)

-77-



25655

<223> Trinh tu nay thé hién HCDR3 lién ung

<220>

<221> DAU HIEU HON TAP

<222> (3)..(3)

<223> X tai vi tri’3 = I, T, E hodc V

<400> 54

Glu Gly Xaa Thr val Tyr

1 5

<210> 55

<211l> 657

<212> ADN

<213> Trinh tu nhln tao

<220>

<223> Téng hop

<220>

<221> DAU HIEU HON TAP

<222> (1) ..(657)

<223> Trinh tu nay thé hién LC ADN-B12L/R17L

<220>

<221> DAU HIEU HON TAP

<222> (1) ..(657)

<223> Trinh tu nay thé hién LC ADN-B12L/R17L

<400> 55

gatattgtga tgactcagac tccactctcc ctgtccgtca cccctggaca
atctcctgeca agtcaagtca gagcctctta tatagtcgeg gaaaaaccta
ctcctgcaga agccaggcca atctccacag ctcctaattt atgeggtgtce
tctggggtce cagacagatt cagcggcagt gggtcaggca cagatttcac
agcagggtgg aggccgaaga tgttggggtt tattactgeg tgcaaggtac
ttcacgtttg gccaagggac caagctggag atcaaacgaa ctgtggctge
ttcatcttce cgccatctga tgagcagttg aaatctggaa ctgcctcetgt
ctgaataact tctatcccag agaggccaaa gtacagtgga aggtggataa
tcgggtaact cccaggagag tgtcacagag caggacagca aggacagcac
agcagcacce tgacgctgag caaagcagac tacgagaaac acaaagtcta
gtcacccatc agggcctgag ctcgccegte acaaagagct tcaacagggg
<210> 56

<211> 1332

<212> ADN

<213> Trinh tu nhin tao

-78-

gccggcctcce
tttgaattgg
taaactggac
actgaaaatc
acattaccca
accatctgtc
tgtgtgcctg
cgccctccaa
ctacagccte
cgcctgcgaa

agagtgc

60

120

180

240

300

360

420

480

540

600

657



<220>
<223>

<220>
<221>
<222>
<223>

<400> 56
caggtgcagc

tcctgcaagg
cctggacaag
aatgagaaat
atggagctga
atcacggtct
ccatcggtcect
ggctgcctgg
ctgaccagcg
agcagcgtgg
aatcacaagc
actcacacat
ttcecceccaa
gtggtggacyg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctga
agcaatgggc
tccttettec
ttctcatgcet

ctgtctccgg

Téng hop

. (1332)

tggtgcagtc
catctggtta
ggcttgagtg
tcaagggcag
gcagcctgag
actggggcca
tccegetage
tcaaggacta
gcgtgcacac
tgaccgtgcc
ccagcaacac
gcccaccgtg
aacccaagga
tgagccacga
atgccaagac
tcaccgtcct
aagccctccce
cacaggtgta
cctgectggt
agccggagaa
tctatagcaa
ccgtgatgea

gt

25655

DAU HIEU HON TAP
(1) .
Trinh tu nay thé hién HC ADN-B12L

tggggctgag
cgacttcact
gatgggatgg
agtcaccatt
atctgaggac
agggaccacg
accctcectcce
cttcccecgaa
cttccecgget
ctccagcagce
caaggtggac
cccagcacct
caccctcatg
agaccctgag
aaagccgcgg
gcaccaggac
agcccccatce
caccctgeec
caaaggcttc
caactacaag
gctcaccgtyg

tgaggctctg

gtgaagaagc
agatactata
attaatcctg
accgcggacg
acggccgtgt
gtcaccgtct
aagagcacct
ccggtgacgg
gtcctacagt
ttgggcaccc
aagaaagttg
gaactcctgg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatcccggg
tatcccagcg
accacgcccce
gacaagagca

cacaaccact

-79-

ctgggtcctce
taaactgggt
gaagcggtaa
aatccacgag
attactgtgc
cctcagectce
ctgggggcac
tgtcgtggaa
cctcaggact
agacctacat
agcccaaatce
ggggaccgtc
cccetgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaagce
acgagctgac
acatcgccgt
ccgtgctgga
ggtggcagca

acacgcagaa

agtgaaggtt
gcgacaggcc
tactaagtac
cacagcctac
gagagaaggc
caccaagggc
agcggccctg
ctcaggcgcece
ctactccctc
ctgcaacgtg
ttgtgacaaa
agtcttcctc
cacatgcgtg
ggacggcgtg
gtaccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctcecgacggce

ggggaacgtc

gagcctctcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1332





