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(57) Sdng ché dé cap dén protein lién két v6i DLL4 bao gém khang thé, khang
th_é ghép CDR, khéng thé dugc lam twong thich v6i ngudi, va cic doan lien két
v6i DLL4 cta ching, cic protein ma lién két véi 4i luc cao véi DLL4, va protein
lien két v6i DLL4 ma trung hoa hoat tinh DLL4 va/hoac VEGF. Protein lién két
v6i DLL4 theo séng ché 12 hitu ich dé diéu tri hodc phong nglra ung thu va khéi

u, cu thé 12 hitu ich dé diéu tri hodc phong ngira sy tao thanh mach trong khéi u.



21403

Linh vwe ky thuit dwoc dé cap

Séng ché @& cap dén protein lién két v6i DLL4 va phwong phap trc ché, phong
nglra, va/hodc diéu tri ung thw, khéi u, cic bénh phu thudc sy tao thanh mach khac, céc
bénh khong phu thudc su tao thanh mach, va bénh thoai hoa diém vang va bénh thoai
héa diém vang gdy ra do tudi tac dugc dic trung boi su biéu hién hoic hoat tinh DLL4
khac thuong bing cach ding né.

Tinh trang ky thuit ciia sang ché

Sur lién lac gitra t& bao véi té bao duge yéu cu cho nhiéu qu4 trinh sinh hoc nhu
13 su biét héa, su ting sinh, va ndi can bang. Mot hé théng duoc st dung béi mdt nhom
16n té bao nhén thyc 13 quy trinh tin hiéu Notch. Quy trinh nay, dic biét 1a thu thé Notch,
ciing 12 quyét dinh cho sy tao thanh mach chirc nang trong khéi u. Do d6, su trc ché chuc
nédng cua thu thé Notch, su phong téa thu thé Notch, va/hoic sy ngén chin quy trinh tin
hiéu Notch 1a cac chién luge tiém nang cho dugc phém va liéu phap didu tri chéng ung
thur. C4c chét trc ché thu thé Notch phéan tir nhé da dugc chimg minh 13 doc béi vi ching
kim ham biéu hién cta céc thu thé Notch trén mé (binh thuong) kiéu nguyén thiy khip
co thé. Do @6, cac yéu td khac nhau cta quy trinh tin hiéu Notch nén duge coi nhu céc
dich tiém nang cho viéc didu tri.

Phdi tir clia thu thé Notch trong hé mach 14 Delta 4 hoic giéng Delta 4 (DLL4).
Puoc biéu hién & mirc d6 16n trong hé mach, DLL4 13 quan trong cho sy phat trién mach
(Yan et al,, Clin. Cancer Res., 13(24): 7243-7246 (2007); Shutter et al., Gens Dev.,
14(11): 1313-1318 (2000); Gale et al., Proc. Natl. Acad. Sci. USA, 101(45): 15949-
15954 (2004); Krebs et al., Gens Dev., 14(11): 1343-1352 (2000)). Céc di hop tir chudt
cho DLL4 gay chét phdi thai do c4c thidu s6t 16n trong viée phét trién mach (Gale et al.,
Proc. Natl. Acad. Sci. USA, 101(45): 15949-15954 (2004); Duarte et al., Gens Dev.,
18(20): 2474-2478 (2004); Krebs et al., Gens Dev., 18(20): 2469-2473 (2004)). Biéu
hién DLL4 c6 thé duge tao ra bing VEGF (Liu et al., Mol. Cell Biol., 23(1): 14-25
(2003); Lobov et al., Proc. Natl. Acad. Sci. USA, 104(9): 3219-3224 (2007)). N6i tém
lai, DLL4 c6 thé diéu chinh 4m tinh tin hiéu VEGF, mét phin théng qua viéc kidm ché
VEGFR?2 vatao ra VEGFR1 (Harrington et al., Microvasc. Res., 75(2): 144-154 (2008);
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Suchting et al., Proc. Natl. Acad. Sci. USA, 104(9): 3225-3230 (2007)). Su phdi hop
nhay gitt DLL4 va VEGF 1a can thiét cho sy tao thanh mach chirc nang.

Ngoai vai trd sinh Iy ctia n6, DLL4 dugc didu chinh ting trong cic mach méu trong
khéi u (Gale et al., Proc. Natl. Acad. Sci. USA, 101(45): 15949-15954 (2004); Mailhos
et al., Differentiation, 69(2-3): 135-144 (2001); Patel et al., Cancer Res., 65(19): 8690-
8697 (2005); Patel et al., Clin. Cancer Res., 12(16): 4836-4844 (2006); Noguera-Troise
et al., Nature, 444(7122): 1032-1037 (2006)). Viéc phong bé DLL4 trc ché hiéu qué su
ting truéng khéi u ban du trong nhiéu md hinh (Noguera-Troise et al., Nature,
444(7122): 1032-1037 (2006); Ridgway et al., Nature, 444(7122): 1083-1087s (2006);
Scehnet et al., Blood, 109(11): 4753-4760 (2007)). Su trc ché DLL4 con c6 hiéu qua
khang lai khdi u ma khang véi liéu phap khang VEGF. Sy tc ché tb hop ca DLL4 va
VEGEF tao ra hoat tinh khang khdi u dugc gia ting. B4t ngd 13, khong gidng su trc ché
VEGF ma tao ra sy tao thanh mach khdi u, sy phong bé DLL4 din dén lam tdng mat 4o
mach trong khéi u trong d6 c6 cac mach 1a bat thuong, khong thé hd trg viéc van chuyén
mau hidu qua, va khong phai 13 chirc ning c6 ich. Do d6, DLL4 tao ra dich tiém ning
cho viéc diéu tri ung thu.

Do d6, trong linh vuc nay van can ¢6 nhu ciu vé céc chét co tac dung didu tri c6
kha ning di vao quy trinh DLL4-Notch va do d6 @c ché, hodc tham chi phong ngira, sy

tao thanh mach va su ting trudng khéi u.
Ban chit ky thuat ciia sing ché

Sang ché dé cap dén protein lién két véi DLL4 cta ngudi. Protein lién két véi
DLL4 theo sang ché bao gdm, nhung khong chi giéi han &, khang thé don dong chuodt,
khang thé kham, khang thé ghép CDR, khang thé duoc lam tuong thich v6i ngudi, khang
thé dwgc 1am cho c6 tinh dong vat linh trudng, khang thé trudng thanh &i lyc, va céc
doan ctia n6 ma c6 kha ning lién két voi DLL4 ctia ngudi. Tét hon 13, protein lién két
dugc mo ta theo sang ché lién két véi DLL4 cia ngudi véi 4i luc cao. Tét hon niva 13,
protein lién két theo sang ché c6 kha ning trung hoa DLL4 ciia ngudi. Séng ché ciing
dé cap dén phwong phép tao ra va sir dung protein lién két véi DLLA4.

Theo mét khia canh, sang ché d& cép dén protein lién két c6 kha ning lién két véi
DLL4 cia ngudi, trong d6 protein lién két chira it nhit mét trinh tw axit amin dugc chon

tir nhém ciia cAc trinh ty axit amin bao gdm SEQ ID NO:157, SEQ ID NO:158, SEQ ID
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NO:159, SEQID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, va SEQ
ID NO:164.

Theo mot khia canh, séng ché d& cap dén protein lién két chira ving lién két khéng
nguyén trong d6 protein lién két c6 kha ning lién két véi DLL4 cua nguoi, trong d6
ving lién két khang nguyén nay chtra it nht mot hodc nhidu hon mot (nghia 13, hai, ba,
bdn, nim, hodc sdu) CDR trong do6:

CDR-H1 duogc chon tir nhom bao gﬁ‘)m:

X1-X2—X3-X4—Xs (SEQ ID NO:151), trong do;

Xi11aN, H, hoiac Y;

X2 1a F,;

X3 1aP;

XslaM;

Xs1a A hoiac S;
cac gbc tir 31-35 ctia SEQ ID NO:157 (CDR-H1 38H12);
cac gbc tir 31-35 ctia SEQ ID NO:161 (CDR-H1 37D10);
céc gbc tlr 31-35 ctia SEQ ID NO:163 (CDR-HI1 32C7);
céc gbc tir 31-35 ctia SEQ ID NO:165 (CDR-H1 14G1);
cac gbc tir 31-35 ctia SEQ ID NO:167 (CDR-HI 14A11);
céc gde tir 31-35 ctia SEQ ID NO:169 (CDR-H1 15D6);
cac gbc tir 31-35 ctia SEQ ID NO:171 (CDR-H1 VH.1 1A11);
cac gbc tir 31-35 ctia SEQ ID NO:172 (CDR-HI VH.la 1A11);
céc gde tir 31-35 ctia SEQ ID NO:173 (CDR-H1 VH.1b 1A11);
céc gdc tir 31-35 ctia SEQ ID NO:174 (CDR-H1 VH.2a 1A11);
cac gbc tir 31-35 ctia SEQ ID NO:179 (CDR-H1 VH.1 38H12);
cac gbc tir 31-35 ctia SEQ ID NO:180 (CDR-H1 VH.1A 38H12);
céc gdc tir 31-35 cia SEQ ID NO:181 (CDR-H1 VH.1b 38H12);
céc gdc tlr 31-35 ctia SEQ ID NO:182 (CDR-H1 VH.2a 38H12);
céc gbe tir 31-35 ctia SEQ ID NO:187 (CDR-H1 h1A11VH.1);
céc gdc tir 31-35 ctia SEQ ID NO:188 (CDR-H1 h1A11.A6);
cac gbc tir 31-35 ctia SEQ ID NO:189 (CDR-H1 h1A11.A8);
cac gde tir 31-35 ctia SEQ ID NO:190 (CDR-H1 h1A11.C6);
céc gde tir 31-35 ctia SEQ ID NO:191 (CDR-H1 h1A11.A11);
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céc gbe tlr 31-35 ctia SEQ ID NO:192 (CDR-H1 h1A11.B5);
céc gbe tir 31-35 ctia SEQ ID NO:193 (CDR-H1 h1A11.E12);
céc gbe tir 31-35 ctia SEQ ID NO:194 (CDR-H1 h1A11.G3);
céc gbe tir 31-35 ctia SEQ ID NO:195 (CDR-H1 h1A11.F5); va
céc gbe tir 31-35 ctia SEQ ID NO:196 (CDR-H1 h1A11.H2);
CDR-H2 duge chon tir nhém bao gdm:

X1—X2—X3-X4—X5—X6-X7-X8—Xo—X10-X11—-X12-X 13- X14—X15—X16—X17
(SEQ ID NO:152), trong do;

X11a T hoiac S;

Xzlal;

Xs3l1asS;

X4 1a S hodc G;

Xs1a§S;

X6 1a D;

X71a G, A, D, S, hodc E;

Xsla T hodac W;

X9la T, P, hodc A;

XwlayY, S, T, hoic N;

Xi111a Y hoac I;

X12 l1a R hodc G;

X131aD;

Xusl1a S;

Xis1a'V;

Xi6laK; va

Xi171a G;
céc gbe tir 50-66 ciia SEQ ID NO:157 (CDR-H2 38H12);
cac gbc tir 50-68 ciia SEQ ID NO:161 (CDR-H2 37D10);
cac gbc tlr 50-66 ciia SEQ ID NO:163 (CDR-H2 32C7);
cac gbe tir 50-66 ciia SEQ ID NO:165 (CDR-H2 14G1);
céc gbe tir 50-66 ciia SEQ ID NO:167 (CDR-H2 14A11);
céc gbe tir 50-66 ciia SEQ ID NO:169 (CDR-H2 15D6);
cac gbe tir 50-66 ciia SEQ ID NO:171 (CDR-H2 VH.1 1A11);
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cac gbe tir 50-66 cia SEQ ID NO:172 (CDR-H2 VH.1a 1A11);
céc gbe tir 50-66 ciia SEQ ID NO:173 (CDR-H2 VH.1b 1A11);
céc gbe tir 50-66 cia SEQ ID NO:174 (CDR-H2 VH.2a 1A11);
cac gbe tir 50-66 ctia SEQ ID NO:179 (CDR-H2 VH.1 38H12);
céc gde tir 50-66 cia SEQ ID NO:180 (CDR-H2 VH.1A 38H12);
cac gbe tlr 50-66 ciia SEQ ID NO:181 (CDR-H2 VH.1b 38H12);
céc gbe tir 31-35 ciia SEQ ID NO:182 (CDR-H1 VH.2a 38H12);
céc gbc tir 50-66 cia SEQ ID NO:187 (CDR-H2 h1A11VH.1);
céc gde tir 50-66 cia SEQ ID NO:188 (CDR-H2 h1A11.A6);
cac gbc tlr 50-66 ctia SEQ ID NO:189 (CDR-H2 h1A11.A8);
cac gbe tir 50-66 ctia SEQ ID NO:190 (CDR-H2 h1A11.C6);
céc gbe tlr 50-66 cia SEQ ID NO:191 (CDR-H2 h1A11.A11);
céc gbe tir 50-66 ctia SEQ ID NO:192 (CDR-H2 h1A11.B5);
cac gbc tlr 50-66 ctia SEQ ID NO:193 (CDR-H2 h1A11.E12);
céc gbe tir 50-66 cia SEQ ID NO:194 (CDR-H2 h1A11.G3);
cac gde tir 50-66 cia SEQ ID NO:195 (CDR-H2 h1A11.F5); va
céc gbe tir 50-66 cia SEQ ID NO:196 (CDR-H2 h1A11.H2);
CDR-H3 dugc chon tir nhém bao gdm:

X1—X—X3-X4—Xs5—X6—X7-X3—X9 (SEQ ID NO:153), trong do;

X11aG;

X21aY;

X3lay;

XslaN;

Xs51aS;

X6 1a P;

X71aF;

Xgla A;va

XolaY,F, hoac S;
cac gbc tir 99-107 cia SEQ ID NO:157 (CDR-H3 38H12);
céc gbe tir 101-111 ctia SEQ ID NO:161 (CDR-H3 37D10);
céc gde tir 99-105 cia SEQ ID NO:163 (CDR-H3 32C7);
cac gbe tlr 99-105 cia SEQ ID NO:165 (CDR-H3 14G1);
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cac gde tir 99-110 ciia SEQ ID NO:167 (CDR-H3 14A11);
cac gde tir 99-110 cia SEQ ID NO:169 (CDR-H3 15D6);
cac gde tlr 99-107 cia SEQ ID NO:171 (CDR-H3 VH.1 1A11);
céc gbe tir 99-107 cia SEQ ID NO:172 (CDR-H3 VH.1a 1A11);
cac gdc tir 99-107 cia SEQ ID NO:173 (CDR-H3 VH.1b 1A11);
cac gbe tir 99-107 cia SEQ ID NO:174 (CDR-H3 VH.2a 1A11);
céc gdc tir 99-107 cia SEQ ID NO:179 (CDR-H3 VH.1 38H12);
céc gde tir 99-107 cia SEQ ID NO:180 (CDR-H3 VH.1A 38H12);
cac gbe tir 99-107 cia SEQ ID NO:181 (CDR-H2 VH.1b 38H12);
céc gbe tir 99-107 ctia SEQ ID NO:182 (CDR-HI1 VH.2a 38H12);
céc gde tir 99-107 ciia SEQ ID NO:187 (CDR-H3 h1A11VH.1);
céc gbe tir 99-107 ctia SEQ ID NO:188 (CDR-H3 h1A11.A6);
cac gde tir 99-107 cia SEQ ID NO:189 (CDR-H3 h1A11.A8);
céc ge tir 99-107 cia SEQ ID NO:190 (CDR-H3 h1A11.C6);
céc gde tir 99-107 ciia SEQ ID NO:191 (CDR-H3 h1A11.A11);
cac gde tir 99-107 cia SEQ ID NO:192 (CDR-H3 h1A11.B5);
cac gdc tir 99-107 cia SEQ ID NO:193 (CDR-H3 h1A11.E12);
céc gbe tir 99-107 ctia SEQ ID NO:194 (CDR-H3 h1A11.G3);
céc gbc tir 99-107 ctia SEQ ID NO:195 (CDR-H3 h1A11.F5); va
cac gde tir 99-107 cia SEQ ID NO:196 (CDR-H3 h1A11.H2);
CDR-L1 dugc chon tir nhém bao gdm:

X1—Xo—X3—X4—X5-X—X7-Xs—X9—X10-X11 (SEQ ID NO:154), trong do;

Xi11aR;

X21a A;

X31aS;

X4 12 E hodc Q;

Xs1aD hoidc E;

Xelal,

X71aY hoac W;

XslaS,I, Y, N, hoac R;

X9 1aN;

XwlaLl;va
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XunlaA;
céc gbe tir 24-34 cia SEQ ID NO:158 (CDR-L1 38H12);
cac gbe tir 24-34 ctia SEQ ID NO:162 (CDR-L1 37D10);
céc gde tir 24-34 ctia SEQ ID NO:164 (CDR-L1 32C7);
cac gbe tir 24-34 ciia SEQ ID NO:166 (CDR-L1 14G1);
cac gbe tir 23-37 cia SEQ ID NO:168 (CDR-L1 14A11);
céc gbe tir 23-37 ctia SEQ ID NO:170 (CDR-L1 15D6);
céc gbc tlr 24-34 ctia SEQ ID NO:175 (CDR-L1 VL.1 1A11);
céc gbc tir 24-34 ctia SEQ ID NO:176 (CDR-L1 VL.1a 1A11);
cac gdc tir 24-34 cia SEQ ID NO:177 (CDR-L1 VL.1b 1A11);
céc gbc tir 24-34 ctia SEQ ID NO:178 (CDR-L1 VL.2a 1A11);
céc gbc tir 24-34 ctia SEQ ID NO:183 (CDR-L1 VL.1 38H12);
cac gbc tir 24-34 ctia SEQ ID NO:184 (CDR-L1 VL.1a 38H12);
cac gdc tir 24-34 ctia SEQ ID NO:185 (CDR-L1 VL.1b 38H12);
cac gbc tir 24-34 ctia SEQ ID NO:186 (CDR-L1 VL.2a 38H12);
céc goc tir 24-34 ctia SEQ ID NO:197 (CDR-L1 h1A11VL.1);
céc gbc tir 24-34 ctia SEQ ID NO:198 (CDR-L1 h1A11.A2);
céc gbe tir 24-34 ctia SEQ ID NO:199 (CDR—LI h1A11.A12);
cac gbc tir 24-34 ctia SEQ ID NO:200 (CDR-L1 h1A11.A7);
cac gbe tir 24-34 ctia SEQ ID NO:201 (CDR-L1 h1A11.B4);
cac gbe tir 24-34 ctia SEQ ID NO:202 (CDR-L1 h1A11.B5); va
céc gc tir 24-34 ctia SEQ ID NO:203 (CDR-L1 h1A11.E12);

CDR-L2 duoc chon tir nhém bao gdm:

X1—X2-X3-X4—Xs5—Xe—X7 (SEQ ID NO:155), trong do;

X11aD;

X21aT;

X3 1a N hoic S;

X41aN, D, S, 1, Y, hodc V;

Xs1laL;

Xesla A; va

X71a D;
céc goc tir 50-56 ctia SEQ ID NO:158 (CDR-L2 38H12);
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céc gbe tir 50-56 ciia SEQ ID NO:162 (CDR-L2 37D10);,
céc gbc tlr 50-56 ciia SEQ ID NO:164 (CDR-L2 32C7);
céc gbe tir 50-56 ctia SEQ ID NO:166 (CDR-L2 14G1);
cac gbc tir 53-59 clia SEQ ID NO:168 (CDR-L2 14A11);
cac gbe tir 53-59 ctia SEQ ID NO:170 (CDR-L2 15D6);
cac gde tir 50-56 ciia SEQ ID NO:175 (CDR-L2 VL.1 1A11);
céc gdc tir 50-56 ciia SEQ ID NO:176 (CDR-L2 VL.la 1A11);
céc gbc tlr 50-56 cia SEQ ID NO:177 (CDR-L2 VL.1b 1A11);
cac gbe tir 50-56 ctia SEQ ID NO:178 (CDR-L2 VL.2a 1A11);
céc gbe tir 50-56 ctia SEQ ID NO:183 (CDR-LZ VL.1 38H12);
céc gde tir 50-56 ctia SEQ ID NO:184 (CDR-L2 VL.la 38H12);
céc gbe tir 50-56 ctia SEQ ID NO:185 (CDR-L2 VL.1b 38H12);
céc gbc tir 50-56 ciia SEQ ID NO:186 (CDR-L2 VL.2a 38H12);
cac gde tir 50-56 cia SEQ ID NO:197 (CDR-L2 h1A11VL.1);
cac gde tir 50-56 cia SEQ ID NO:198 (CDR-L2 h1A11.A2);
cac gbc tlr 50-56 ciia SEQ ID NO:199 (CDR-L2 h1A11.A12);
céc gde tir 50-56 ctia SEQ ID NO:200 (CDR-L2 h1A11.A7);
céc gde tir 50-56 ciia SEQ ID NO:201 (CDR-L2 h1A11.B4);
cac gdc tir 50-56 ciia SEQ ID NO:202 (CDR-L2 h1A11.B5); va
cac gbc tlr 50-56 ciia SEQ ID NO:203 (CDR-L2 h1A11.E12);
va
CDR-L3 dugc chon tir nhém bao gém:

X1—X2—X3-X4—Xs5—X—X7—Xs—Xo (SEQ ID NO:156), trong do;

X11aQ;

X21aQ;

X3layY;

X41aN, D, hoac T;

Xs51aN, Y, hoac W;

X612 Y hoac V;

X71aP;

XglaP; va

XolaT.
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céc gbc tlr 89-97 ctia SEQ ID NO:158 (CDR-L3 38H12);

céc gdc tir 89-97 cia SEQ ID N0:162 (CDR-L3 37D10);

cac gde tir 89-97 ctia SEQ ID NO:164 (CDR-L3 32C7);

céc gbc tir 89-98 clia SEQ ID NO:166 (CDR-L3 14G1);

céc gbe tir 92-100 cta SEQ ID NO:168 (CDR-L3 14A11);

cac ge tir 92-100 ciia SEQ ID NO:170 (CDR-L3 15D6);

cac gbe tir 89-97 ctia SEQ ID NO:175 (CDR-L3 VL.1 1A11);
cac gbe tir 89-97 ctia SEQ ID NO:176 (CDR-L3 VL.1a 1A11);
céc gc tir 89-97 ciia SEQ ID NO:177 (CDR-L3 VL.1b 1Al 1);
céc gdc tir 89-97 clia SEQ ID NO:178 (CDR-L3 VL.2a 1A11);
céc gde tir 89-97 ctia SEQ ID NO:183 (CDR-L3 VL.1 38H12);
céc gbc tir 89-97 ctia SEQ ID NO:184 (CDR-L3 VL.1a 38H12);
céc gbc tir 89-97 ciia SEQ ID NO:185 (CDR-L3 VL.1b 38H12);
cac gdc tir 89-97 ciia SEQ ID NO:186 (CDR-L3 VL.2a 38H12);
cac gdc tir 89-97 ctia SEQ ID NO:197 (CDR-L3 h1A11VL.1);
cac gbc tir 89-97 clia SEQ ID NO:198 (CDR-L3 h1A11.A2);
céc gbc tir 89-97 ciia SEQ ID NO:199 (CDR-L3 h1A11.A12);
céc gdc tir 89-97 ciia SEQ ID NO:200 (CDR-L3 h1A11.A7);
céc gbc tlr 89-97 cia SEQ ID NO:201 (CDR-L3 h1A11.B4),
céc gbe tir 89-97 ciia SEQ ID NO:202 (CDR-L3 h1A11.B5);
céc gbe tir 89-97 ciia SEQ ID NO:203 (CDR-L3 h1A11.E12).

T6t hon 13, protein lién két véi DLL4 theo sang ché chira it nhit mot CDR chtra
trinh ty axit amin dugc chon tir nhém bao gém: cac géc tr 31-35 ctia SEQ ID NO:157
(CDR-HI1 38H12); céc gbe tir 50-66 ctia SEQ ID NO:157 (CDR-H2 38H12); c4c gbc tir
99-107 ctia SEQ ID NO:157 (CDR-H3 38H12); cac gbc tir 24-34 cta SEQ ID NO:158
(CDR-L1 38H12); c4c gdc tlr 50-56 ctia SEQ ID NO:158 (CDR-L2 38H12); céc gbc tir
89-97 ctia SEQ ID NO:158 (CDR-L3 38H12); c4c gbc tir 31-35 cta SEQ ID NO:159
(CDR-H1 1A11); céc gbe tir 50-66 ciia SEQ ID NO:159 (CDR-H2 1A11); c4c gde tir
99-107 ctia SEQ ID NO:159 (CDR-H3 1A11); cac gbe tir 24-34 ctia SEQ ID NO:160
(CDR-L1 1A11); c4c gbe tlr 50-56 ctia SEQ ID NO:160 (CDR-L2 1A11); céc gdc tir
89-97 cia SEQ ID NO:160 (CDR-L3 1A11); cac gbe tir 31-35 cia SEQ ID NO:161
(CDR-H1 37D10); c4c gdc tir 50-68 ctia SEQ ID NO:161 (CDR-H2 37D10); cac gdc tix
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101-111 ciia SEQ ID NO:161 (CDR-H3 37D10); cc gdc tir 24-34 ciia SEQ ID NO:162

(CDR-L1 37D10); cac gbc tir 50-56 ctia SEQ ID NO:162 (CDR-L2 37D10); cac gbe tir
| 89-97 ctia SEQ ID NO:162 (CDR-L3 37D10); cac gbc tir 31-35 ciia SEQ ID NO:163
(CDR-H1 32C7); cac gbc tir 50-66 cia SEQ ID NO:163 (CDR-H2 32C7); céc gbe tir
99-105 ctia SEQ ID NO:163 (CDR-H3 32C7); cac gdc tir 24-34 cia SEQ ID NO:164
(CDR-L1 32C7); céc gbe tir 50-56 ctia SEQ ID NO:164 (CDR-L2 32C7); c4c gbc tir 89-
98 ciia SEQ ID NO:164 (CDR-L3 32C7); cac gbc tir 31-35 ciia SEQ ID NO:165 (CDR-
H1 14G1); cac gbc tir 50-66 ctia SEQ ID NO:165 (CDR-H2 14G1); cac gbe tir 99-105
ctia SEQ ID NO:165 (CDR-H3 14G1); céc gbc tir 24-34 ctia SEQ ID NO:166 (CDR-L1
14G1); cac gbe tir 50-56 cia SEQ ID NO:166 (CDR-L2 14G1); cic gbe tir 89-98 cua
SEQ ID NO:166 (CDR-L3 14G1); cac gbc tir 31-35 ciia SEQ ID NO:167 (CDR-H1
14A11); cac gde tir 50-66 ctia SEQ ID NO:167 (CDR-H2 14A11); cac gbe tir 99-110
ctia SEQ ID NO:167 (CDR-H3 14A11); cac gbe tir 23-37 ctia SEQ ID NO:168 (CDR-
L1 14A11); cac gbc tir 53-59 ctia SEQ ID NO:168 (CDR-L2 14A11); céc gbe tir 92-100
ctia SEQ ID NO:168 (CDR-L3 14A11); cac gbc tir 31-35 ctia SEQ ID NO:169 (CDR-
H1 15D6); cac gbc tir 50-66 ctia SEQ ID NO:169 (CDR-H2 15D6); cac gbe tir 99-110
ctia SEQ ID NO:169 (CDR-H3 15D6); céc gbe tir 23-37 ciia SEQ ID NO:170 (CDR-L1
15D6); cac gbe tir 53-59 clia SEQ ID NO:170 (CDR-L2 15D6); céc gbe tir 92-100 cua
SEQ ID NO:170 (CDR-L3 15D6); cac gbe tir 31-35 cia SEQ ID NO:171 (CDR-H1
VH.1 1A11); céc géc tr 50-66 ctia SEQ ID NO:171 (CDR-H2 VH.1 1A11); cac géc tor
99-107 ciia SEQ ID NO:171 (CDR-H3 VH.1 1A11); céc gdc tir 31-35 cia SEQ ID
NO:172 (CDR-HI VH.la 1A11); céc gdc tir 50-66 cia SEQ ID NO:172 (CDR-H2
VH.la 1A11); céc géc tir 99-107 ctia SEQ ID NO:172 (CDR-H3 VH.1a 1A11); céc gbc
tir 31-35 ctia SEQ ID NO:173 (CDR-H1 VH.1b 1A11); cac gbe tir 50-66 ctia SEQ ID
NO:173 (CDR-H2 VH.1b 1A11); cac gbc tir 99-107 caa SEQ ID NO:173 (CDR-H3
VH.1b 1A11); céc gbe tir 31-35 cia SEQ ID NO:174 (CDR-H1 VH.2a 1A11); c4c gbc
tir 50-66 cia SEQ ID NO:174 (CDR-H2 VH.2a 1A11); cac gbe tir 99-107 cia SEQ ID
NO:174 (CDR-H3 VH.2a 1A11); c4c gbc tir 24-34 ctia SEQ ID NO:175 (CDR-L1 VL.1
1A11); cac gdc tir 50-56 ctia SEQ ID NO:175 (CDR-L2 VL.1 1A11); c4c gbc tir 89-97
ctia SEQ ID NO:175 (CDR-L3 VL.1 1A11); céc gdc tir 24-34 cia SEQ ID NO:176
(CDR-L1 VL.1a 1A11); c4c gbc tir 50-56 ciia SEQ ID NO:176 (CDR-L2 VL.1a 1A11);
céc gbc tir 89-97 cuia SEQ ID NO:176 (CDR-L3 VL.1a 1A11); c4c gbc tir 24-34 cla

-11-



21403

SEQ ID NO:177 (CDR-L1 VL.1b 1A11); c4c gdc tir 50-56 ctia SEQ ID NO:177 (CDR-
L2 VL.1b 1A11); cac gbe tir 89-97 ctia SEQ ID NO:177 (CDR-L3 VL.1b 1A11); cac
gbc tir 24-34 ctia SEQ ID NO:178 (CDR-L1 VL.2a 1A11); céc gdc tir 50-56 cia SEQ
ID NO:178 (CDR-L2 VL.2a 1A11); c4c gc tir 89-97 ctia SEQ ID NO:178 (CDR-L3
VL.2a 1A11); cac gbe tir 31-35 ciia SEQ ID NO:179 (CDR-H1 VH.1 38H12); cac gbc
tir 50-66 ctia SEQ ID NO:179 (CDR-H2 VH.1 38H12); c4c gdc tir 99-107 ctia SEQ ID
NO:179 (CDR-H3 VH.1 38H12); cic gbc tir 31-35 ctia SEQ ID NO:180 (CDR-H1
VH.1A 38H12); c4c gbc tir 50-66 ctia SEQ ID NO:180 (CDR-H2 VH.1A 38H12); c4c
gbc tir 99-107 ciia SEQ ID NO:180 (CDR-H3 VH.1A 38H12); cac gbc tir 31-35 ctia
SEQ ID NO:181 (CDR-H1 VH.1b 38H12); cac gbc tir 50-66 ctia SEQ ID NO:181
(CDR-H2 VH.1b 38H12); cac gbc tir 99-107 cia SEQ ID NO:181 (CDR-H3 VH.1b
 38H12); c4c gbc tir 31-35 ctia SEQ ID NO:182 (CDR-H1 VH.2a 38H12); c4c gc tir 50-
66 cia SEQ ID NO:182 (CDR-H2 VH.2a 38H12); cac gdc tir 99-107 ctia SEQ ID
NO:182 (CDR-H3 VH.2a 38H12); cac gbc tir 24-34 ctia SEQ ID NO:183 (CDR-L1
VL.1 38H12); c4c gde tir 50- 56 ctia SEQ ID NO:183 (CDR-L2 VL.1 38H12); cac gdc
tir 89-97 cia SEQ ID NO:183 (CDR-L3 VL.1 38H12); cac gbc tir 24-34 ctia SEQ ID
NO:184 (CDR-L1 VL.la 38H12); cic gbc tir 50-56 cia SEQ ID NO:184 (CDR-L2
VL.1a 38H12); c4c gbe tir 89-97 ctia SEQ ID NO:184 (CDR-L3 VL.1a 38H12); cac gbe
tir 24-34 ctia SEQ ID NO:185 (CDR-L1 VL.1b 38H12); c4c gdc tir 50-56 ciia SEQ ID
NO:185 (CDR-L2 VL.1b 38H12); cac gbc tir 89-97 ctia SEQ ID NO:185 (CDR-L3
VL.1b 38H12); c4c gbc tir 24-34 ctia SEQ ID NO:186 (CDR-L1 VL.2a 38H12); cc gbc
tr 50-56 cia SEQ ID NO:186 (CDR-L2 VL.2a 38H12); cac géc tr 89-97 cia SEQ ID
NO:186 (CDR-L3 VL.2a 38H12); c4c gdc tir 31-35 ctia SEQ ID NO:187 (CDR-HI
h1A11VH.1), cac gbc tir 50-66 cia SEQ ID NO:187 (CDR-H2 h1A11VH.1); cac gbc
tir 99-107 ctia SEQ ID NO:187 (CDR-H3 h1A11VH.1); c4c gbc tir 31-35 ctia SEQ ID
NO:188 (CDR-HI hlA11.A6), cic gbc tir 50-66 cia SEQ ID NO:188 (CDR-H2
h1A11.A6); céc gbc tir 99-107 ciia SEQ ID NO:188 (CDR-H3 h1A11.A6); cac gbe tir
31-35 ctia SEQ ID NO:189 (CDR-H1 h1A11.A8), cac gbc tir 50-66 ctia SEQ ID NO:189
(CDR-H2 h1A11.A8); cac gbe tir 99-107 ciia SEQ ID NO:189 (CDR-H3 h1A11.A8);
cac gde tir 31-35 ctia SEQ ID NO:190 (CDR-H1 h1A11.C6), cac gde tir 50-66 cia SEQ
ID NO:190 (CDR-H2 h1A11.C6); cac gbe tir 99-107 ciia SEQ ID NO:190 (CDR-H3
h1A11.C6); céc gbe tir 31-35 cia SEQ ID NO:191 (CDR-HI h1A11.A11), cac gbc tir
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50-66 ciia SEQ ID NO:191 (CDR-H2 h1A11.A11); céc gbc tir 99-107 cia SEQ ID
NO:191 (CDR-H3 h1A11.A11); cac gbc tir 31-35 ctia SEQ ID NO:192 (CDR-HI
h1A11.B5), c4c gbc tir 50-66 ciia SEQ ID NO:192 (CDR-H2 h1A11.B5); cac gbc tir 99-
107 ciia SEQ ID NO:192 (CDR-H3 h1A11.B5); cac gbc tir 31-35 ciia SEQ ID NO:193
(CDR-HI h1A11.E12), cac gbc tir 50-66 ctia SEQ ID NO:193 (CDR-H2 h1A11.E12);
cac gdc tir 99-107 ctia SEQ ID NO:193 (CDR-H3 h1A11.E12); cac gbe tir 31-35 cla
SEQ ID NO:194 (CDR-H1 h1A11.G3), c4c gbc tir 50-66 ctia SEQ ID NO:194 (CDR-
H2 h1A11.G3); céc gde tir 99-107 ctia SEQ ID NO:194 (CDR-H3 h1A11.G3); cac gbe
tir 31-35 cia SEQ ID NO:195 (CDR-HI h1A11.F5), cac gbc tir 50-66 ciia SEQ ID
NO:195 (CDR-H2 h1A11.F5); céc gbc tir 99-107 cia SEQ ID NO:195 (CDR-H3
h1A11.F5); cac gbe tir 31-35 ctia SEQ ID NO:196 (CDR-H1 h1A11.H2), cac gbc tir 50-
66 ciia SEQ ID NO:196 (CDR-H2 h1A11.H2); céc gbc tir 99-107 ciia SEQ ID NO:196
(CDR-H3 h1A11.H2); cac gbc tir 24-34 ctia SEQ ID NO:197 (CDR-L1 h1A11VL.1),
cac gbe tir 50-56 cua SEQ ID NO:197 (CDR-L2 h1A11VL.1); cac gbc tir 89-97 ciia
SEQ ID NO:197 (CDR-L3 h1A11VL.1); cac gdc tir 24-34 ctia SEQ ID NO:198 (CDR-
L1 h1A11.A2), cac gbe tir 50-56 ctia SEQ ID NO:198 (CDR-L2 h1A11.A2); c4c gdc tir
89-97 ctia SEQ ID NO:198 (CDR-L3 h1A11.A2); céc gdc tir 24-34 ctia SEQ ID NO:199
(CDR-L1 h1A11.A12), cac gbc tir 50-56 ctia SEQ ID NO:199 (CDR-L2 h1A11.A12);
céc gbc tir 89-97 cia SEQ ID NO:199 (CDR-L3 h1A11.A12); cc gbc tir 24-34 ctia SEQ
ID NO:200 (CDR-L1 h1A11.A7), cac gbc tir 50-56 ctia SEQ ID NO:200 (CDR-L2
h1A11.A7); céc gbe tir 89-97 ctia SEQ ID NO:200 (CDR-L3 h1A11.A7); céc gbc tir 24-
34 ctia SEQ ID NO:201 (CDR-L1 h1A11.B4), cac gbc tir 50-56 ciia SEQ ID NO:201
(CDR-L2 h1A11.B4); c4c gbc tir 89-97 ctia SEQ ID NO:201 (CDR-L3 h1A11.B4); cac
gdc tir 24-34 ctia SEQ ID NO:202 (CDR-L1 h1A11.B5), c4c gbc tir 50-56 cia SEQ ID
NO:202 (CDR-L2 h1A11.B5); cac gbc tir 89-97 cia SEQ ID NO:202 (CDR-L3
h1A11.B5); cac gbc tir 24-34 cia SEQ ID N0:203 (CDR-L1 h1A11.E12), c4c gbc tir
50-56 cua SEQ ID NO:203 (CDR-L2 h1A11.E12); va cac gbc tir 89-97 ctia SEQ ID
NO:203 (CDR-L3 h1A11.E12).

Theo mét phwong &n, protein lién két véi DLL4 theo sang ché chira it nhat ba CDR
dwoc mo ta theo sang ché (bén trén hodc bén dudi). Theo vi du khdng bi gidi han, protein
lién két voi DLLA4 theo sang ché chira ba CDR dwgc mo ta theo sang ché, trong d6 ba
CDR la CDR-H1, CDR-H2, va CDR-H3 nhu dugc md ta theo sang ché. Theo mét vi du
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khong bi gii han khac, protein lién két véi DLL4 theo séang ché chira ba CDR dugc md
ta theo sang ché, trong d6 ba CDR 14 CDR-L1, CDR-L2, va CDR-L3 nhu dugc md ta
theo séng ché.

Theo mét phwrong 4n, protein lién két véi DLL4 theo sang ché chira mot hodc nhiéu
CDR dugc md ta theo sang ché (& trén hodc bén dudi), nhu 1a mdt, hai, ba, bdn, nim,
hoic sdu CDR duoc mod ta theo sang ché. Theo phuong 4n wu tién, protein lién két véi
DLL4 theo sang ché chira sdu CDR dugc md ta theo sang ché, vi duy, CDR-HI, CDR-
H2, CDR-H3, CDR-L1, CDR-L2, va CDR-L3 nhu dugc mo ta theo sang ché.

Theo mot phwong 4n khac, protein lién két véi DLL4 theo sang ché chira ba CDR
dugc chon tir tAp hop cta cac CDR ving bién dbi, trong d6 the tip hop clia cic ving
bién d6i CDR dugc chon tir CDR cuia céc tip hop ving bién d6i CDR bao gbm:

Tép hop CDR VH 38H12

CDR-HI1: cac gbc tir 31 dén 35 ciia SEQ ID NO:157;
CDR-H2: c4c gbc tir 50 dén 66 ctia SEQ ID NO:157;
CDR-H3: cac gbc tir 99 dén 107 ctia SEQ ID NO:157;

Tép hop CDR VL 38H12

CDR-L1: céc gbc tir 24 dén 34 ctia SEQ ID NO:158;

CDR-L2: céc gbc tir 50 dén 56 ctia SEQ ID NO:158;

CDR-L3: cac gbc tir 89 dén 97 cia SEQ ID NO:158;
Tép hop CDR VH 1A11

CDR-H1: cac gbc tir 31 dén 35 ciia SEQ ID NO:159;

CDR-H2: c4c gbc tir 50 dén 66 ctia SEQ ID NO:159;

CDR-H3: céc gbc tir 99 dén 107 ctia SEQ ID NO:159;
Tép hop CDR VL 1A11

CDR-L1: cac gbc tir 24 dén 34 cia SEQ ID NO:160;

CDR-L2: céc gbc tir 50 dén 56 ctia SEQ ID NO:160;

CDR-L3: cac gbc tir 89 dén 97 ciia SEQ ID NO:160;
Tép hop CDR VH 37D10

CDR-H1: cac gbc tir 31 dén 35 ciia SEQ ID NO:161;

CDR-H2: cac gbc tir 50 dén 68 ctia SEQ ID NO:161;

CDR-H3: cac gbc tir 101 dén 111 ctia SEQ ID NO:161;
T4p hop CDR VL 37D10
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CDR-L1: cac gbc tir 24 dén 34 ciia SEQ ID NO:162;

CDR-L2: cac gbc tir 50 dén 56 ciia SEQ ID NO:162;

CDR-L3: céc gdc tir 89 dén 97 cia SEQ ID NO:162;
Tap hop CDR VH 32C7

CDR-H1: c4c gbc tir 31 dén 35 ctia SEQ ID NO:163;

CDR-H2: céc gbc tir 50 dén 66 ciia SEQ ID NO:163;

CDR-H3: c4c gdc tir 99 dén 105 ctia SEQ ID NO:163;
Tap hop CDR VL 32C7

CDR-L1: cic gbc tir 24 dén 34 cia SEQ ID NO:164;

CDR-L2: céc gbc tir 50 dén 56 cia SEQ ID NO:164;

CDR-L3: cac gbc tir 89 dén 98 ctia SEQ ID NO:164;
Tép hop CDR VH 14G1

CDR-HI1: cac gbe tir 31 dén 35 ctia SEQ ID NO:165;

CDR-H2: cac géc tr 50 dén 66 cua SEQ ID NO:165;

CDR-H3: c4c gbc tir 99 dén 105 cua SEQ ID NO:165;
Tap hop CDR VL 14G1

CDR-L1: cac gbc tir 24 dén 34 ciia SEQ ID NO:166;

CDR-L2: c4c gbe tir 50 dén 56 ciia SEQ ID NO:166;

CDR-L3: cac gbc tir 89 dén 97 ciia SEQ ID NO:166;
T4p hop CDR VH 14A11

CDR-HI: cac gbc tir 31 dén 35 ciia SEQ ID NO:167;

CDR-H2: cac géc tr 50 dén 66 cua SEQ ID NO:167;

CDR-H3: cac gbc tir 99 d¢én 110 ctia SEQ ID NO:167;
Tap hop CDR VL 14A11

CDR-L1: c4c gbc tir 23 dén 37 cita SEQ ID NO:168;

CDR-L2: céc gbe tir 53 dén 59 ciia SEQ ID NO:168;

CDR-L3: céc gbc tir 92 dén 100 ciia SEQ ID NO:168;
Tap hop CDR VH 15D6

CDR-HI: cic gbc tir 31 dén 35 ciia SEQ ID NO:169;

CDR-H2: cac gbe tir 50 dén 66 ctia SEQ ID NO:169;

CDR-H3: céc gbc tir 99 dén 110 ctia SEQ ID NO:169;
Tap hop CDR VL 15D6
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CDR-L1: céc gbe tir 23 dén 37 ciia SEQ ID NO:170;

CDR-L2: c4c gde tir 53 dén 59 cia SEQ ID NO:170;

CDR-L3: céc gbe tir 92 dén 100 ciia SEQ ID NO:170;
Tép hop CDR VH VH.1 1A11

CDR-H1: cac gbc tir 31 dén 35 cia SEQ ID NO:171;

CDR-H2: cac gbe tir 50 dén 66 cia SEQ ID NO:171;

CDR-H3: cac gbc tir 99 dén 107 ciia SEQ ID NO:171;
Tap hop CDR VH VH.1a 1A11

CDR-H1: c4c gbc tir 31 dén 35 cia SEQ ID NO:172;

CDR-H2: c4c gbe tir 50 dén 66 ctia SEQ ID NO:172;

CDR-H3: céc gbc tir 99 dén 107 ctia SEQ ID NO:172;
Tép hop CDR VH VH.1b 1A11

CDR-H1: cac gbc tir 31 dén 35 cia SEQ ID NO:173;

CDR-H2: cac gbc tir 50 dén 66 cia SEQ ID NO:173;

CDR-H3: céc gbe tir 99 dén 107 ctia SEQ ID NO:173;
Tép hop CDR VH VH.2a 1A11

CDR-H1: céc gbc tir 31 dén 35 cia SEQ ID NO:174;

CDR-H2: cac gbc tir 50 dén 66 cia SEQ ID NO:174;

CDR-H3: c4c gbc tir 99 dén 107 cia SEQ ID NO:174;
Tép hop CDR VL VL.1 1A11

CDR-L1: cac gbc tir 24 dén 34 cia SEQ ID NO:175;

CDR-L2: cac gbc tir 50 dén 56 ctia SEQ ID NO:175;

CDR-L3: cac gbc tir 89 dén 97 ctia SEQ ID NO:175;
Tap hop CDR VL VL.1a 1A11

CDR-L1: céc gbc tir 24 dén 34 ctia SEQ ID NO:176;

CDR-L2: cac gbe tir 50 dén 56 ctia SEQ ID NO:176;

CDR-L3: cac gbc tir 89 dén 97 clia SEQ ID NO:176;
Tép hop CDR VL VL.1b 1A11

CDR-L1: cac gbc tir 24 dén 34 ctia SEQ ID NO:177;

CDR-L2: céc gbe tir 50 dén 56 cia SEQ ID NO:177;

CDR-L3: c4c gbc tir 89 dén 97 ctia SEQ ID NO:177;
Tép hop CDR VL VL.2a 1A11
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CDR-L1: cac gbc tir 24 dén 34 cia SEQ ID NO:178;

CDR-L2: cac gbe tir 50 dén 56 ciia SEQ ID NO:178;

CDR-L3: céc gbc tir 89 dén 97 ciia SEQ ID NO:178;
Tap hop CDR VH VH.1 38H12

CDR-HI: cac gbc tir 31 dén 35 ctia SEQ ID NO:179;

CDR-H2: c4c gbc tir 50 dén 66 ctia SEQ ID NO:179;

CDR-H3: cac gbc tir 99 dén 107 ctia SEQ ID NO:179;
Tap hop CDR VH VH.1a 38H12

CDR-H1: c4c gbc tir 31 dén 35 ctia SEQ ID NO:180;

CDR-H2: céc géc tir 50 dén 66 cua SEQ ID NO:180;

CDR-H3: cac gbc tir 99 dén 107 ctia SEQ ID NO:180;
Tap hop CDR VH VH.1b 38H12

CDR-HI: cac gbc tir 31 dén 35 ciia SEQ ID NO:181;

CDR-H2: cac gbc tir 50 dén 66 ciia SEQ ID NO:181;

CDR-H3: cac gbc tir 99 dén 107 ctia SEQ ID NO:181;
Tap hop CDR VH VH.2a 38H12

CDR-HI: cac gbc tir 31 dén 35 ciia SEQ ID NO:182;

CDR-H2: cac géc tir 50 dén 66 ctia SEQ ID NO:182;

CDR-H3: cac gbc tir 99 dén 107 ctia SEQ ID NO:182;
Tap hop CDR VL VL.1 38H12

CDR-L1: cac gbc tir 24 dén 34 ciia SEQ ID NO:183;

CDR-L2: cac gbc tir 50 dén 56 ciia SEQ ID NO:183;

CDR-L3: cac gbc tir 89 dén 97 cia SEQ ID NO:183;
Tép hop CDR VL VL.la 38H12

CDR-L1: cac gbc tir 24 dén 34 ciia SEQ ID NO:184;

CDR-L2: cac gbc tir 50 dén 56 ctia SEQ ID NO:184;

CDR-L3: céc gbc tir 89 dén 97 cia SEQ ID NO:184;
Tap hop CDR VL VL.1b 38H12

CDR-L1: cac gbc tir 24 dén 34 cia SEQ ID NO:185;

CDR-L2: c4c gbc tir 50 dén 56 ctia SEQ ID NO:185;

CDR-L3: céc gbc tir 89 dén 97 ciia SEQ ID NO:185;
Tap hop CDR VL VL.2a 38H12
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CDR-L1: céc gbe tir 24 dén 34 cia SEQ ID NO:186;

CDR-L2: cac gbe tir 50 dén 56 ciia SEQ ID NO:186;

CDR-L3: cac gdc tir 89 dén 97 cia SEQ ID NO:186;
Tép hop CDR VH hA11VH.1

CDR-H1: cé4c gbc tir 31 dén 35 cua SEQ ID NO:187;

CDR-H2: céc gde tir 50 dén 66 cia SEQ ID NO:187;

CDR-H3: céc gbc tir 99 dén 107 ciia SEQ ID NO:187;
Tép hop CDR VH hA11.A6

CDR-H1: céac gbc tir 31 dén 35 ctia SEQ ID NO:188;

CDR-H2: céc gbc tir 50 dén 66 ctia SEQ ID NO:188;

CDR-H3: cac gdc tir 99 dén 107 ciia SEQ ID NO:188;
Tap hop CDR VH hA11.A8

CDR-H1: c4c gbc tir 31 d&én 35 ctia SEQ ID NO:189;

CDR-H2: céc gbc tir 50 dén 66 ctia SEQ ID NO:189;

CDR-H3: céc gdc tir 99 dén 107 ciia SEQ ID NO:189;
Tap hgp CDR VH hA11.C6

CDR-HI1: c4c gde tir 31 dén 35 ctia SEQ ID NO:190;

CDR-H2: céc gbe tir 50 dén 66 cia SEQ ID NO:190;

CDR-H3: céc gbc tir 99 dén 107 ciia SEQ ID NO:190;
Tép hop CDR VH hA11.A11

CDR-HI1: c4c gbe tir 31 dén 35 ctia SEQ ID NO:191;

CDR-H2: c4c gbe tir 50 dén 66 ctia SEQ ID NO:191;

CDR-H3: céc gde tir 99 dén 107 ctia SEQ ID NO:191;
Tap hop CDR VH hA11.B5

CDR-H1: cac gbe tir 31 dén 35 ciia SEQ ID NO:192;

CDR-H2: céc gbe tir 50 dén 66 ctiia SEQ ID NO:192;

CDR-H3: c4c gbc tir 99 dén 107 cia SEQ ID NO:192;
Tép hop CDR VH hA11.E12

CDR-H1: céc gbe tir 31 dén 35 cia SEQ ID NO:193;

CDR-H2: cac gbe tir 50 dén 66 ciia SEQ ID NO:193;

CDR-H3: céc gde tir 99 dén 107 cia SEQ ID NO:193;
Tép hop CDR VH hA11.G3
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CDR-H1: cac gbc tir 31 dén 35 ctia SEQ ID NO:194;

CDR-H2: c4c gbc tir 50 dén 66 cia SEQ ID NO:194;

CDR-H3: cac géc tr 99 dén 107 cta SEQ ID NO:194;
T4p hop CDR VH hA11.F5

CDR-H1: cac gbc tir 31 dén 35 ctia SEQ ID NO:195;

CDR-H2: c4c gbc tir 50 dén 66 ctia SEQ ID NO:195;

CDR-H3: c4c gbc tir 99 dén 107 cia SEQ ID NO:195;
Tap hop CDR VH hA11.H2

CDR-H1: cac gbc tir 31 dén 35 ciia SEQ ID NO:196;

CDR-H2: c4c gbc tir 50 dén 66 ctia SEQ ID NO:196;

CDR-H3: c4c gbc tir 99 dén 107 ctia SEQ ID NO:196;
Tap hop CDR VL h1A11VL.1

CDR-L1: céc gbc tir 24 dén 34 cia SEQ ID NO:197;

CDR-L2: céc gbc tir 50 dén 56 ctia SEQ ID NO:197;

CDR-L3: c4c gbc tir 89 dén 97 ctia SEQ ID NO:197;
Tap hop CDR VL h1A11.A2

CDR-L1: c4c gbc tir 24 dén 34 cia SEQ ID NO:198;

CDR-L2: céc gbc tir 50 dén 56 ciia SEQ ID NO:198;

CDR-L3: c4c gbc tir 89 dén 97 ctia SEQ ID NO:198;
Téap hop CDR VL h1A11.A12

CDR-L1: c4c gbc tir 24 dén 34 ctia SEQ ID NO:199;

CDR-L2: cac gbc tir 50 dén 56 ciia SEQ ID NO:199;

CDR-L3: cac gbc tir 89 dén 97 ciia SEQ ID NO:199;
Téap hop CDR VL h1A11.A7

CDR-L1: cac gbc tir 24 dén 34 ciia SEQ ID NO:200;

CDR-L2: cac gbc tir 50 dén 56 ciia SEQ ID NO:200;

CDR-L3: cac gbc tir 89 dén 97 ciia SEQ ID NO:200;
Tap hop CDR VL h1A11.B4

CDR-L1: cac gbc tir 24 dén 34 ctia SEQ ID NO:201;

CDR-L2: cac gbc tir 50 dén 56 ctia SEQ ID NO:201;

CDR-L3: céc gbc tir 89 dén 97 ciia SEQ ID NO:201;
Tap hop CDR VL h1A11.B5

-19-



21403

CDR-L1: cac gbe tir 24 dén 34 ctia SEQ ID NO:202;

CDR-L2: c4c gbe tir 50 dén 56 ctia SEQ ID NO:202;

CDR-L3: céac gbc tir 89 dén 97 ctia SEQ ID NO:202;
va

Tép hop CDR VL h1A11.E12

CDR-L1: cac géc tlr 24 dén 34 cla SEQ ID NO:203;
CDR-L2: c4c gbe tir 50 dén 56 ctia SEQ ID NO:203;
CDR-L3: c4c gbe tir 89 dén 97 cia SEQ ID NO:203.

Theo mét phwong 4n, protein lién két véi DLL4 chira cac CDR it nhét hai tap hop
ctia cac CDR viing bién dbi trong nhém & trén.

Theo mét phwong 4n khac, protein lién két voi DLL4 theo sang ché chira ba CDR
duoc chon tir tAp hop VH bét ky ctia ba CDR trong nhém & trén va ba CDR dugc chon
tir tap hop VL bit ky ctia ba CDR trong nhém & trén.

Vin theo mdt phwong 4n khéc, protein lién két véi DLL4 theo sang ché chira tap
hop VH cuia ba CDR nhu duge md ta & trén va tdp hop VL cua ba CDR nhu duwge mo6 ta
& trén tr mot cdp tap hop VH va VL ciia cac CDR duoc chon tir nhém bao gom:

tap hop CDR VH 38H12 va tap hop CDR VL 38H12;

tap hop CDR VH 1A11 va tap hgp CDR VL 1A11;

tap hop CDR VH 37D10 va tap hop CDR VL 37D10;

tp hop CDR VH 32C7 va tip hop CDR VL 32C7;

tap hop VH 14G1 va tap hop CDR VL 14G1;

tap hop CDR VH 14A11 va tp hop CDR VL 14A11;

tap hop CDR VH 15D6 va tap hgp CDR VL 15D6;

tap hop CDR VH VH.1 1A11 va tp hop CDR VL VL.1 1A11;
tap hop CDR VH VH.1 1A11 va tap hop CDR VL VL.1a 1A11;
t4p hop CDR VH VH.1 1A11 va tap hop CDR VL VL.1b 1A11;
tap hop CDR VH VH.1 1A11 va tp hop CDR VL VL.2a 1A11;
t4p hop CDR VH VH.1la 1A11 va tap hop CDR VL VL.1 1A11;
tap hop CDR VH VH.la 1A11 va tdp hop CDR VL VL.la 1A11;
tap hop CDR VH VH.1a 1A11 va tdp hop CDR VL VL.1b 1A11;
tap hop CDR VH VH.1a 1A11 va tdp hop CDR VL VL.2a 1A11;
tAp hop CDR VH VH.1b 1A11 va tip hop CDR VL VL.1 1A11;

-20-



21403

tap hop CDR VH VH.1b 1A11 va tap hop CDR VL VL.1a 1A11;
tap hop CDR VH VH.1b 1A11 va tap hgp CDR VL VL.1b 1A11;
tap hop CDR VH VH.1b 1A11 va tap hgp CDR VL VL.2a 1A11;
tap hop CDR VH VH.2a 1A11 va tap hop CDR VL VL.1 1A11;

tap hop CDR VH VH.2a 1A11 va tap hop CDR VL VL.la 1A11;
tap hop CDR VH VH.2a 1A11 va tap hop CDR VL VL.1b 1A11;
tap hop CDR VH VH.2a 1A11 va tdp hop CDR VL VL.2a 1A11;
tap hop CDR VH VH.1 38H12 va tap hop CDR VL VL.1 38H12;
tap hop CDR VH VH.1 38H12 va tap hop CDR VL VL.1a 38H12;
tap hop CDR VH VH.1 38H12 va tap hop CDR VL VL.1b 38H12;
tap hop CDR VH VH.1 38H12 va tap hop CDR VL VL.2a 38H12;
tap hop CDR VH VH.1a 38H12 va tap hop CDR VL VL.1 38H12;
tap hop CDR VH VH.la 38H12 va tap hop CDR VL VL.1a 38H12;
tap hop CDR VH VH.1a 38H12 va tap hgp CDR VL VL.1b 38H12;
tap hop CDR VH VH.la 38H12 va tap hop CDR VL VL.2a 38H12;
tap hop CDR VH VH.1b 38H12 va tap hop CDR VL VL.1 38H12;
tap hop CDR VH VH.1b 38H12 va tap hop CDR VL VL.1a 38H12;
tap hop CDR VH VH.1b 38H12 va tap hop CDR VL VL.1b 38H12;
tap hop CDR VH VH.1b 38H12 va tap hop CDR VL VL.2a 38H12;
tap hop CDR VH VH.2a 38H12 va tap hop CDR VL VL.1 38H12;
tap hop CDR VH VH.2a 38H12 va tap hop CDR VL VL.1a 38H12;
tap hop CDR VH VH.2a 38H12 va tap hgp CDR VL VL.1b 38H12;
tap hop CDR VH VH.2a 38H12 va tap hop CDR VL VL.2a 38H12;
tap hop CDR VH h1A11.A6 va tap hgp CDR VL h1A11VL.1;

tap hop CDR VH h1A11.C6 va tap hop CDR VL h1A11VL.1;

tap hop CDR VH h1A11.A11 va tdp hop CDR VL h1A11VL.1;

tap hop CDR VH h1A11.A8 va tap hgp CDR VL h1A11VL.1;

tap hop CDR VH h1A11VH.1 va tap hop CDR VL h1A11.B4;

tap hop CDR VH h1A11VH.1 va tap hop CDR VL h1A11.A7;

tap hop CDR VH h1A11VH.1 va tap hop CDR VL h1A11.A12;
tap hop CDR VH h1A11VIH.1 va tap hop CDR VL h1A11.A2;

tap hop CDR VH h1A11.B5 va tap hgp CDR VL h1A11.B5;
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tdp hop CDR VH h1A11.E12 va tdp hgp CDR VL h1A11.E12;
tap hop CDR VH h1A11.G3 va tép hgp CDR VL h1A11.E12;
tdp hop CDR VH h1A11.F5 va tdp hgp CDR VL h1A11.E12; va
tdp hop CDR VH h1A11.H2 va tap hop CDR VL h1A11.E12.

Theo phuong an wu tién, protein lién két voi DLL4 c6 ving lién két khéang nguyén
DLL4 (hoic vi tri lién két) chira sau CDR, trong d6 CDR-H1, CDR-H2, va CDR-H3 ¢6
vi trf trong ving bién d6i chudi ning (VH) va CDR-L1, CDR-L2, va CDR-L3 ¢4 vi tri
trong ving bién dbi chudi nhe (VL), va trong d6 lién két cia cac ving VH va VL tao
thanh ving lién két khang nguyén DLL4 chitc ning clia protein lién két v6i DLL4. Theo
vi du khong bi gidi han khac cua phuong én ndy, protein lién két v6i DLL4 ma c6 hai
viing lién két khang nguyén DLL4 chira hai tip hop clia ving VH va VL va do d6 chira
mudi hai CDR.

Theo mot phwong an khéc, protein lién két v6i DLL4 c6 ving lién két khang
nguyén DLL4 chira sdu CDR, trong d6 CDR-H1, CDR-H2, va CDR-H3 ¢¢ vi tri trong
ving bién dbi chudi ning (VH) va CDR-L1, CDR-L2, va CDR-L3 ¢6 vi tri trong ving
bién d@bi chudi nhe (VL) va trong d6 cac trinh tw con lai trong mdi ving bién ddi tao
thanh viing khung (viing khung - FR) sao cho mdi CDR dugc dinh vi gifta hai trinh ty
ving FR cho tdng sé bdn trinh ty FR, nghia 13, FR1, FR2, FR3, va FR4. Theo phuong
an nay, su sip xép cia céac trinh ty FR va CDR trong viing bién dbi 1a FR1-CDR1-FR2-
CDR2-FR3-CDR3-FR4. Theo phuong 4n ndy, ving lién két dugc tao ra bang lién két
ctia ving VH va ving VL chra tdm trinh tu FR va sdu CDR.

Protein lién két v6i DLL4 cua sang ché chira khang thé ghép CDR, trong d6 mot
hozc nhiéu CDR ciia ving VH va/hodc VL ctia khang thé ctia mot loai (loai cho) dwoc
ghép vao va thay thé cac CDR tuong ting ciia VH va/hodc VL cta khéng thé ctia mot
loai khéc (loai nhan) sir dung cac k§ thudt tai tb hop c6 sin trong linh vuc. Vi du cla
loi cho 1a khang thé don dong DLL4 khéng ngudi trén chudt duge md ta theo sang ché
va vi du cta loai nhan 13 phan tr gama globulin mién dich ngudi (globulin mién dich
gama - IgG), trong d6 trinh ty FR nguoi cia ving VH va VL cua phan tir IgG nguoi 1a
trinh tu khung nhan ciia ngudi ma nhén céc trinh tu duge ghép trong cdc CDR tur khing
thé don dong chudt cho. Trinh tu khung nhén ctia ngudi ciia khang thé ghép CDR thu
duoc c6 thé duge dot bién nita d& cai thién mot hodc nhidu diic tinh cia khang thé ghép

CDR. Béng cac vi du khong bi gidi han, mdt hodc nhiéu géc tir trinh tu cila mot hodc
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nhiéu trinh tw FR ctia khang thé ghép CDR c6 thé dugc dot bién dé ting cuong 4i luc
lién két DLL4 hogc 1am giam tinh sinh mién dich cta khang thé ghép CDR trén ddi
tugng 1a nguoi.

Theo mot phuong 4n ciia sang ché, protein lién két véi DLL4 chtra mot hodic nhidu
CDR dugc mb ta & trén con chira trinh tw khung nhan cta ngudi. Tét hon 13, protein lién
két v6i DLL4 chtra mot hodc nhiéu (vi du, mot, hai, ba, bdn, nim, sau, bay, hodc tam)
trinh tu khung nhén ctia nguoi.

Trinh ty khung nhan ctia ngudi c6 trong protein lién két véi DLL4 theo sang ché
¢6 thé chira mot hodc nhidu gbc axit amin tir 46 dugc d6t bién nguoc lai thanh mot hodc
nhiéu gdc axit amin twong ttng c6 trong khéng thé don dong chudt ma lién két véi DLL4
va/hodc tir d6 duoc dot bién thanh mot hodc nhidu gde axit amin ma 1am giam hodc loai
b6 (cac) vi tri cho phan tng khong mong mudn, vi du, d& 1am giam hodic loai bé vi tri
cho su glycoxyl hoa khéng mong mubn va/hodc vi tri cho sy hinh thanh pyroglutamat &
diu N khéng mong mudn va/hoic vi tri tiém ning cho nguy co sinh mién giam dich.

Theo mot phuong 4n, protein lién két véi DLL4 chira mdt hodc nhidu CDR dugc
md ta & trén con chira mot hodc nhidu (vi du, mot, hai, ba, bdn, ndm, sau, bay, hodc tdm
bat ky) cutrinh ty khung nhan ctia ngudi dwoc chon tir nhém bao gdm trinh ty khung
nhan ctia ngudi duoc trinh bay trong cic bang 3 va 4, bén dudi. Mot hodc nhiéu trinh tu
khung nhan ciia ngudi tir cic bang 3 va 4 c6 trong protein lién két véi DLL4 theo séng
ché c6 thé con chtra mot hodc nhidu géc axit amin ma duoc dot bién ngugc thanh mot
hoic nhiéu gbc axit amin twong g c6 trong khang thé don dong chudt ma lién két véi
DLL4 va/hodc tir d6 duge dot bién thanh mot hodc nhidu axit amin ma lam giam hodc
loai bd (c4c) vi tri cho phan ting khéng mong mubn, vi dy, dé 1am giam hoic loai bo vi
tri cho su glycoxyl hoa khong mong mudn va/hodc vi tri cho sw hinh thanh pyroglutamat
& dAu tan cing N khong mong mudn va/hodc vi tri tiém ning cho nguy co sinh mién
giam dich.

Theo mdt phuong 4n khac, sang ché dé cap dén protein lién két v6i DLL4 chira
mot hodc nhiéu CDR dugc mé ta & trén, trong d6 protein li€n két cling chira mdt hodc
nhiéu (vi dy, m6t, hai, ba, bdn, nim, sau, bay, hodc tdm bét ky trén mdt vung lién két)
cutrinh ty khung nhan ctia ngudi dugce chon tir trinh ty khung bét ky c6 trong trinh ty

ving bién doi dugce chon tir nhom bao gom:
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SEQ ID NO:171 SEQ ID NO:180 SEQ ID NO:188 SEQ ID NO:196
VH.1 1A11 VH.1la 38H12 VH h1A11.A6 VHh1A11.H2
SEQ ID NO:172 SEQ ID NO:181 SEQ ID NO:189 SEQ ID NO:197
VH.la 1A11 VH.1b 38H12 VHh1A11.A8 VL h1A11VL.1
SEQ ID NO:173 SEQ ID NO:182 SEQ ID NO:190 SEQ ID NO:198
VH.1b 1A11 VH.2a 38H12 VH h1A11.C6 VL h1A11.A2
SEQIDNO:174 | SEQID NO:183 SEQ ID NO:191 SEQ ID NO:199
VH.2a 1A11 VL.1 38H12 VHh1A11.A11 VL h1A11.A12
SEQ ID NO:175 SEQ ID NO:184 SEQ ID NO:192 SEQ ID NO:200
VL.1 1A11 VL.1a VHh1A11.B5 VL h1A11.A7
SEQ ID NO:176 SEQ ID NO:185 SEQ ID NO:193 SEQ ID NO:201
VL.la 1A11 VL.1b VH h1A11.E12 VL h1A11.B4
SEQID NO:177 | SEQID NO:186 SEQ ID NO:19%4 SEQ ID NO:202
VL.1b 1A11 VL.2a VH h1A11.G3 VL h1A11.BS
SEQ ID NO:178 SEQ ID NO:187 SEQ ID NO:195 SEQ ID NO:203
VL.2a 1A11 VHh1A11VH.1 VH h1A11.F5 VL h1A11.E12
SEQ ID NO:179

VH.1 38H12

Theo mdt phwong an khéc nita, séng ché dé cap dén protein lién két véi DLL4 con
chita mét hogc nhidu (vi du, mot, hai, ba, bdn, nim, sau, bay, hodc tdm bt ky) trinh tur
khung nhén dugc chon tir nhém bao gdm:

khung chudi ning-1 (H-FR1): E-V-Q-L-V-E-S-G-G-G-L-V-Q-P-G-G-S-L-R-L-
S-C-A-A-S-G-F-T-F-X30 (SEQ ID NO:143), trong d6 X30 14 S, R, hodc G;

khung chudi ning-2 (H-FR2): W-V-R-Q-A-P-G-K-G-L-E-W-V-A (SEQ ID
NO:144);,

khung chudi ning-3 (H-FR3): R-F-T-I-S-R-D-N-A-K-Xj;-S-L-Y-L-Q-M-N-S-L-
R-A-E-D-T-A-V-Y-Y-C-X31-R (SEQ ID NO:145), trong d6:

Xi11la N hoac S; va

X31 14 A hoac S;

khung chudi ning-4 (H-FR4): W-G-Q-G-T-L-V-T-V-S-S (SEQ ID NO:146);

khung chudi nhe-1 (L-FR1): D-I-Q-M-T-Q-S-P-S-S-L-S-A-S-V-G-D-R-V-T-I-T-
C (SEQ ID NO:147);

khung chudi nhe-2 (L-FR2): W-Y-Q-Q-K-P-G-K-Xo-P-K-L-L-I-X;5 (SEQ ID
NO:148), trong d6:

X9 1a A hodc S; va
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Xis5laF hoacY;

khung chudi nhe-3 (L-FR3): G-V-P-S-R-F-S-G-S-G-S-G-T-D-Xis-T-L-T-I-S-S-
L-Q-P-E-D-F-A-T-Y-Y-C (SEQ ID NO:149), trong do:

Xis51a F hodc S; va

khung chudi nhe-4 (L-FR4): F-G-Q-G-T-K-L-E-I-K (SEQ ID NO:150).

Theo mdt phuong 4n khéc, protein lién két véi DLL4 chira mét hodc nhiéu CDR
duge md ta & trén cling chira trinh ty khung nhén clia ngudi duge mo ta & trén trong do
trinh tir khung nhén ctia ngudi chira it nhit mét sy thay thé axit amin ving khung & gbe
chinh, trong d6 gbc chinh dwoc chon tir nhém bao gdm gbc lién k& CDR, gbc vi tri
glycosyl héa, gbc hiém, gbc c6 kha ning twong tac v6i DLL4 clia ngudi, gbc c6 kha
ning tuong tac voi CDR, gbe chuén, gbe tiép xuc gitra ving bién d6i chudi ning va viing
bién ddi chudi nhe, gbe trong ving Vernier, va gbc trong ving chdng 14n gitta CDR1
chudi ning bién dbi theo dinh nghia Chothia va khung chudi ning d4u tién theo dinh
nghia Kabat.

Theo mdt phuwong 4n khac, trinh ty khung nhén clia ngudi cia protein lién két voi
DLL4 dugc md ta theo sang ché chira it nhit mot sy thay thé axit amin ving khung,
trong d6 trinh ty axit amin cua khung twong ddng it nhit 65% véi trinh tu cia khung
nhan dong mim ctia ngudi va chira it nhit 70 gbc axit amin giéng v&i khung nhan dong
mam ngudi. Theo mot phwong 4n khéc, protein lién két v6i DLL4 theo sang ché chira
trinh ty a ving bién d6i nguoi lién tmg.

Theo mot phwong 4n, séng ché d& cip dén protein lién két v6i DLL4 chta trinh tyr
khung nhén cua ngudi, trong d6 protein lién két chira it nhit mot viing bién ddi c6 trinh

tu axit amin dugc chon tir nhém bao gom:

SEQ ID NO:171 SEQ ID NO:188
VH VH.1 1A11 VH h1A11.A6
SEQ ID NO:172 SEQ ID NO:189
VH VH.1a 1A11 VHh1A11.A8
SEQ ID NO:173 SEQ ID NO:190
VH VH.1b 1A11 VH h1A11.C6
SEQ ID NO:174 SEQ ID NO:191
VH VH.2a 1A11 VHh1A11.Al11
SEQ ID NO:175 SEQ ID NO:192
VL VL.1 1A11 VHh1A11.B5
SEQ ID NO:176 SEQ ID NO:193
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VL VL.1a 1A11

VHh1A11.E12

SEQ ID NO:177

SEQ ID NO:194

VL VL.1b VHh1A11.G3
SEQ ID NO:178 SEQ ID NO:195
VL VL.2a 1A11 VHh1A11.F5
SEQ ID NO:179 SEQ ID NO:196
VH VH.1 38H12 VHh1A11.H2

SEQ ID NO:180
VH VH.1a 38H12

SEQ ID NO:197
VL h1AI1VL.1

SEQ ID NO:181
VH VH.1b 38H12

SEQ ID NO:198
VL h1A11.A2

SEQ ID NO:182
VH VH.2a 38H12

SEQ ID NO:199
VL hlA11.A12

VL VL.2a 38H12

SEQ ID NO:183 SEQ ID NO:200
VL VL.1 38H12 VL h1A11.A7
SEQ ID NO:184 SEQ ID NO:201
VL VL.1a 38H12 VL h1A11.B4
SEQ ID NO:185 SEQ ID NO:202
VL VL.1b 38H12 VL h1A11.B5
SEQ ID NO:186 SEQ ID NO:203

VL h1A11.E12

SEQ ID NO:187
VHh1A11VH.1

Theo mét phuong 4n khéc, protein lién két véi DLL4 theo sang ché chira hai hozic
nhidu ving bién dbi dugc mé ta & trén. Theo phuong 4n wu tién, protein lién két voi
DLL4 theo sang ché chira hai ving bién dbi, trong d6 hai ving bién ddi c6 trinh ty axit

amin dugc chon tir nhém bao gém:

SEQ ID NO:171 va SEQ ID NO:175
VH.1va VL.1 1A11 (Bang 12)

SEQ ID NO:180 va SEQ ID NO:186
VH.1a va VL.2a (Bang 16)

SEQ ID NO:171 va SEQ ID NO:176
VH.1 va VL.1a 1A11 (Bang 12)

SEQ ID NO:181 va SEQ ID NO:183
VH.1b va VL.1 (Bang 16)

SEQ ID NO:171 va SEQ ID NO:177
VH.1 va VL.1b 1A11 (Bang 12)

SEQ ID NO:181 va SEQ ID NO:184
VH.1b va VL.la (Bang 16)

SEQ ID NO:171 va SEQ ID NO:178
VH.1 va VL.2a 1A11(Bang 12)

SEQ ID NO:181 va SEQ ID NO:185
VH.1b va VL.1b (Bang 16)

SEQ ID NO:172 va SEQ ID NO:175
VH.lava VL.1 1A11 (Bang 12)

SEQ ID NO:181 va SEQ ID NO:186
VH.1b va VL.2a (Bang 16)
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SEQ ID NO:172 va SEQ ID NO:176
VH.lava VL.la 1A11 (Bang 12)

SEQ ID NO:182 va SEQ ID NO:183
VH.2ava VL.1 (Bang 16)

SEQ ID NO:172 va SEQ ID NO:177
VH.lava VL.1b 1A11 (Bang 12)

SEQ ID NO:182 va SEQ ID NO:184
VH.2a va VL.la (Bang 16)

SEQ ID NO:172 va SEQ ID NO:178
VH.lava VL.2a 1A11 (Bang 12)

SEQ ID NO:182 va SEQ ID NO:185
VH.2a va VL.1b (Bang 16)

SEQ ID NO:173 va SEQ ID NO:175
VH.1b va VL.1 1A11 (Béang 12)

SEQ ID NO:182 va SEQ ID NO:186
VH.2a va VL.2a (Bang 16)

SEQ ID NO:173 va SEQ ID NO:176
VH.1b va VL.1a 1A11 (Bang 12)

SEQ ID NO:188 va SEQ ID NO:197
h1A11.A6 VHva hl1A11VL.1
Céc bang 20/21

SEQ ID NO:173 va SEQ ID NO:177
VH.1b va VL.1b 1A11 (Bang 12)

SEQ ID NO:190 va SEQ ID NO:197
h1A11.C6 VH va h1A11VL.1
Céc bang 20/21

SEQ ID NO:173 va SEQ ID NO:178
VH.1b va VL.2a 1A11 (Béang 12)

SEQ ID NO:191 va SEQ ID NO:197
h1A11.All VHvahl1A11VL.1
Céc bang 20/21

SEQ ID NO:174 va SEQ ID NO:175
VH.2ava VL.1 1A11 (Bang 12)

SEQ ID NO:189 va SEQ ID NO:197
h1A11.A8 VHvahlAll VL.1
Céc bang 20/21

SEQ ID NO:174 va SEQ ID NO:176
VH.2ava VL.1a 1A11 (Bang 12)

SEQ ID NO:1878 va SEQ ID NO:201
h1A11VH.1 vahl1A11.B4 VL
Céc bang 20/21

SEQ ID NO:174 va SEQ ID NO:177
VH.2ava VL.1b 1A11 (Bang 12)

SEQ ID NO:187 va SEQ ID NO:200
h1A11VH.1 va h1AllLA7 VL
Céac bang 20/21

SEQ ID NO:174 va SEQ ID NO:178
VH.2ava VL.2a 1Al1l (Bang 12)

SEQ ID NO:187 va SEQ ID NO:199
h1A11VH.1 vahlAllLA12 VL
Céc bang 20/21

SEQ ID NO:179 va SEQ ID NO:183
VH.1va VL.1 38H12 (Bang 16)

SEQ ID NO:187 va SEQ ID NO:198
h1A11VH.1 VHva h1All.A2 VL
Céac bang 20/21

SEQ ID NO:179 va SEQ ID NO:184
VH.1 va VL.1a 38H12 (Béang 16)

SEQ ID NO:192 va SEQ ID NO:202
h1A11.B5 VH va h1AllL.B5 VL
Céac bang 20/21

SEQ ID NO:179 va SEQ ID NO:185
VH.1 va VL.1b 38H12 (Bang 16)

SEQ ID NO:193 va SEQ ID NO:203
h1A11.E12 VH va h1AILE12 VL
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Céac bang 20/21

SEQ ID NO:179 va SEQ ID NO:186
VH.1 va VL.2a 38H12 (Bang 16)

SEQ ID NO:194 va SEQ ID NO:203
h1A11.G3 VHva hlAILLE12 VL
Céc bang 20/21

SEQ ID NO:180 va SEQ ID NO:183
VH.la va VL.1 38H12 (Bang 16)

SEQ ID NO:195 va SEQ ID N0:203
h1A11.F5 VH va h1AILE12 VL
Céc bang 20/21

SEQ ID NO:180 va SEQ ID NO:184
VH.lava VL.1a 38H12 (Bang 16)

SEQ ID NO:196 va SEQ ID NO:203
h1A11.H2 VH va h1AILE12 VL
Céc bang 20/21

SEQ ID NO:180 va SEQ ID NO:185
VH.lava VL.1b 38H12 (Bang 16)

Theo mdt phuong 4n, protein lién két véi DLL4 theo sang ché chira it nhit mot

vung bién ddi cd trinh ty axit amin dugc chon tir nhdm bao gom:

SEQ ID NO:157 SEQ ID NO:181
VH 38H12 VH VH.1b 38H12
SEQ ID NO:158 SEQ ID NO:182
VL 38H12 VH VH.2a 38H12
SEQ ID NO:159 SEQ ID NO:182
VH 1A11 VL VL.1 38H12
SEQ ID NO:160 SEQ ID NO:184
VL 1A11 VL VL.1a 38H12
SEQ ID NO:161 SEQ ID NO:185
VH 37D10 VL VL.1b 38H12
SEQ ID NO:162 SEQ ID NO:186
VL 37D10 VL VL.2a 38H12
SEQ ID NO:163 SEQ ID NO:187
VH 32C7 VHh1A11VH.1
SEQ ID NO:164 SEQ ID NO:188
VL 32C7 VH h1A11.A6
SEQ ID NO:165 SEQ ID NO:189
VH 14G1 VHh1A11.A8
SEQ ID NO:166 SEQ ID NO:190
VL 14Gl1 VH h1A11.C6
SEQ ID NO:167 SEQ ID NO:191
VH 14A11 VHh1Al11.All
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SEQ ID NO:168 SEQ ID NO:192
VL 14A11 VHh1A11.B5
SEQ ID NO:169 SEQ ID NO:193
VH 15D6 VHh1A11.E12
SEQ ID NO:170 SEQ ID NO:194
VL 15D6 VHh1A11.G3
SEQ ID NO:171 SEQ ID NO:195
VH VH.1 1A11 VHh1AI11.F5
SEQ ID NO:172 SEQ ID NO:196
VH VH.1a 1A11 VHh1A11.H2
SEQ ID NO:173 SEQ ID NO:197
VH VH.1b 1A11 VL h1A11VL.1
SEQ ID NO:174 SEQ ID NO:198
VH VH.2a 1A11 VL h1A11.A2
SEQ ID NO:175 SEQ ID NO:199
VL VL.1 1A11 VL h1A11.A12
SEQ ID NO:176 SEQ ID NO:200
VL VL.1la 1A11 VL h1A11.A7
SEQ ID NO:177 SEQ ID NO:201
VL VL.1b VL h1A11.B4
SEQ ID NO:178 SEQ ID NO:202
VL VL.2a 1A11 VL h1A11.B5
SEQ ID NO:179 SEQ ID NO:203
VH VH.1 38H12 VL h1A11.E12
SEQ ID NO:180

VH VH.1a 38H12

Theo m6t phwrong 4n khéc, protein lién két véi DLL4 theo sang ché chira hai ving

bién d6i, trong d6 hai ving bién doi co trinh ty axit amin dugc chon tir nhém bao gom:

SEQ ID NO:157 va SEQ ID NO:158
38H12

SEQ ID NO:179 va SEQ ID NO:186
VH.1 va VL.2a 38H12 (Bang 16)

SEQ ID NO:159 va SEQ ID NO:160
1A11

SEQ ID NO:180 va SEQ ID NO:183
VH.lava VL.1 38H12 (Bang 16)

SEQ ID NO:161 va SEQ ID NO:162
37D10

SEQ ID NO:180 va SEQ ID NO:184
VH.la va VL.1a 38H12 (Bang 16)

SEQ ID NO:163 va SEQ ID NO:164

SEQ ID NO:180 va SEQ ID NO:185
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32C7

VH.lava VL.1b 38H12 (Bang 16)

SEQ ID NO:165 va SEQ ID NO:166
14G1

SEQ ID NO:180 va SEQ ID NO:186
VH.la va VL.2a (Bang 16)

SEQ ID NO:167 va SEQ ID NO:168
14A11

SEQ ID NO:181 va SEQ ID NO:183
VH.1b va VL.1 (Bang 16)

SEQ ID NO:169 va SEQ ID NO:170
15D6

SEQ ID NO:181 va SEQ ID NO:184
VH.1b va VL.1a (Bang 16)

SEQ ID NO:171 va SEQ ID NO:175
VH.1 va VL.1 1A11 (Bang 11)

SEQ ID NO:181 va SEQ ID NO:185
VH.1b va VL.1b (Bang 16)

SEQ ID NO:171 va SEQ ID NO:176
VH.1 va VL.1a 1A11 (Bang 11)

SEQ ID NO:181 va SEQ ID NO:186
VH.1b va VL.2a (Bang 16)

SEQ ID NO:171 va SEQ ID NO:177
VH.1 va VL.1b 1A11 (Bang 11)

SEQ ID N0:182 va SEQ ID NO:183
VH.2a va VL.1 (Bang 16)

SEQ ID NO:171 va SEQ ID NO:178
VH.1 va VL.2a (Bang 11)

SEQ ID NO:182 va SEQ ID NO:184
VH.2ava VL.1a (Bang 16)

SEQ ID NO:172 va SEQ ID NO:175
VH.lava VL.1 (Bang 11)

SEQ ID NO:182 va SEQ ID NO:185
VH.2a va VL.1b (Bang 16)

SEQ ID NO:172 va SEQ ID NO:176
VH.la va VL.la (Bang 11)

SEQ ID NO:182 va SEQ ID NO:186
VH.2a va VL.2a (Bang 16)

SEQ ID NO:172 va SEQ ID NO:177
VH.1a va VL.1b (Bang 11)

SEQ ID NO:188 va SEQ ID NO:197
h1A11.A6 VH va h1A11VL.1
Céc bang 20/21

SEQ ID NO:172 va SEQ ID NO:178
VH.lava VL.2a (Bang 11)

SEQ ID NO:190 va SEQ ID NO:197
h1A11.C6 VHva h1A11VL.1
Céac bang 20/21

SEQ ID NO:173 va SEQ ID NO:175
VH.1b va VL.1 (Bang 11)

SEQ ID NO:191 va SEQ ID NO:197
h1A11.All VH va h1A11VL.1
Céc bang 20/21

SEQ ID NO:173 va SEQ ID NO:176
VH.1b va VL.1a (Bang 11)

SEQ ID NO:189 va SEQ ID NO:197
h1A11.A8 VHvahlAl1l VL.1
Céac bang 20/21

SEQ ID NO:173 va SEQ ID NO:177
VH.1b va VL.1b (Bang 11)

SEQ ID NO:187 va SEQ ID NO:201
h1A11VH.1 vah1A11.B4 VL
Céc bang 20/21

SEQ ID NO:173 va SEQ ID NO:178
VH.1b va VL.2a (Bang 11)

SEQ ID NO:187 va SEQ ID NO:200
h1A11VH.1 va h1AllLA7 VL
Céac bang 20/21
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SEQ ID NO:174 va SEQ ID NO:175
VH.2ava VL.1 (Bang 11)

SEQ ID NO:187 va SEQ ID NO:199
h1A11VH.1 va h1AllLA12 VL
Céc bang 20/21

SEQ ID NO:174 va SEQ ID NO:176
VH.2ava VL.1a (Bang 11)

SEQ ID NO:187 va SEQ ID NO:198
h1A11VH.1 VH va h1AllLA2 VL
Céc bang 20/21

SEQ ID NO:174 va SEQ ID NO:177
VH.2a va VL.1b (Bang 11)

SEQ ID NO:192 va SEQ ID NO:202
h1A11.B5 VH va h1AILBS VL
Céc bang 20/21

SEQ ID NO:174 va SEQ ID NO:178
VH.2ava VL.2a (Bang 11)

SEQ ID NO:193 va SEQ ID NO:203
h1A11.E12 VH va h1AILE12 VL
Céc bang 20/21

SEQ ID NO:179 va SEQ ID NO:183

SEQ ID NO:194 va SEQ ID NO:203

h1A11.G3 VH va h1AIlL.E12 VL
Céc bang 20/21

SEQ ID NO:195 va SEQ ID NO:203
h1A11.F5 VH va h1AlLE12 VL
Céc bang 20/21

SEQ ID NO:196 va SEQ ID NO:203
h1A11.H2 VH va h1AILE12 VL
Céc bang 20/21

VH.1 va VL.1 38H12 (Bang 16)

SEQ ID NO:179 va SEQ ID NO:184
VH.1 va VL.1a 38H12 (Bang 16)

SEQ ID NO:179 va SEQ ID NO:185
VH.1 va VL.1b 38H12 (Bang 16)

Theo mét phwong 4n, protein lién két véi DLL4 theo sang ché chira hai ving bién
ddi c6 trinh ty axit amin dugc chon tir nhém bao gbm:

SEQ ID NO:188 (h1All.A6 VH) va SEQ ID NO:197 (h1A11VL.1),
SEQ ID NO:190 (h1A11.C6 VH) va SEQ ID NO:197 (h1A11VL.1), va
SEQID NO:191 (h1A11.A11 VH) va SEQ ID NO:197 (h1A11.VL.1).

Theo mét phwong &n, protein lién két véi DLL4 theo sang ché chira hai ving bién
dbi c6 trinh ty axit amin caa SEQ ID NO:181 (VH.1b 38H12) va SEQ ID NO:185
(VL.1b 38H12).

Theo séng ché, cac ving bién ddi cta chudi ning (variable heavy - VH) va cac
viing bién ddi ctia chudi nhe (variable light - VL) ctia b4t ki protein nao cuia céc protein
lién két véi DLL4 dugc md ta theo sang ché ¢6 thé ciing bi dich chuyén st dung céc k§
thuat tai t6 hop c6 sin trong linh vurc dé tao ra va lya chon cho protein lién két véi DLL4

khac ma chira nhiéu su két hop ctia cac ving VH va VL duoc md ta theo sang ché.

-31-



21403

Theo mot phuong 4n, protein lién két voi DLL4 theo sang ché lién két véi DLL4
cua ngudi (hu DLL4) va it nhit mot loai khac ciia DLLA4. T4t hon nita 13, protein lién
két v6i DLL4 dugc mo ta theo sang ché lién két v6i DLL4 cta ngudi va DLL4 dugc
chon tir nhém bao gdm DLL4 khi cynomolgus (cynomolgus DLL4, cyno DLL4), DLL4
chudt nhit (mu DLL4), DLL4 chudt va cac hdn hop ciia ching.

Theo mot phuong an khac, protein lién két véi DLL4 dugc md ta theo sang ché c6
kha ning ngin can twong tdc DLL4 véi protein Notch. Tt hon 13, protein Notch duoc
chon tir nh6m bao gém Notch-1, Notch-2, Notch-3, Notch-4 va hdn hgp cua chung.

Theo mot phuong 4n, protein lién két véi DLL4 duge mo ta theo sdng ché c6 kha
ning didu hoa, trc ché hoic trung hdoa mot hoic nhiéu chirc ning sinh hoc ctia DLL4 cia
ngudi. Tt hon nita 13, protein lién két véi DLL4 ciia séng ché c6 kha ning diéu hoa, trc
ché, hoic trung hoa hoat tinh ciia DLL4 dugc chon tit nhém bao gém DLL4 cia ngudi,
DLL4 khi cynomolgus, DLL4 khi, DLL4 chudt va hén hop ctia chung.

Theo mot phwong 4n khéc, protein lién két véi DLL4 dugc md ta theo sdng ché c6 kha
nidng Uc ché hoat tinh VEGFR2, hoat tinh VEGFR1, hoic ca hoat tinh VEGFR2 va
VEGFRI.

Theo mot phuong 4n, protein lién két v6i DLL4 duge mo ta theo sdng ché c6 kha
ning e ché sy tao thanh mach binh thuong.

Theo mot phuong an, protein lién két v6i DLL4 theo sang ché c6 hing sb téc do
két hop (Kon) v6i DLL4 it nht 1a khoang 10*Ms™); it nhit khoang 10°Ms™!; it nhit
khoang 10°M!s’; it nhét khoang 10°M-!s"!; hodc it nhét khoang 10°M!s™!, khi dugc do
bing cong hudng plasmon bé mit. Tét hon 13, protein lién két theo sang ché c6 hing sb
téc do két hop (Kon) v6i DLL4 tir 102M-1s! dén 103M-1s1; tir 10°M!s! dén 10*M-1s°!; ti
10°M-1s! @én 10°M1s™; hoic tir 105M-s7! dén 105M-s”!, khi dugc do bing cong hudng
plasmon bé mit.

Theo mdt phwong 4n khéc, protein lién két véi DLL4 theo séng ché c6 hing s toc
5 phan ly (Kofr) ctia DLL4 1a nhidu nhét khoang 103s!; nhiu nhit khoang 10-*s™!; nhiéu
nhit khoang 10-%s!; hodc nhidu nhét khoang 10-%s, khi dugc do bing cong hudng
plasmon bé mit. Tét hon 13, protein lién két theo sang ché c6 hing s tdc dd phén ly
(Koff) v6i DLL4 1a tir 103 dén 10-4s); tir 10-*s™ dén 103s°"; hodc tir 1055 dén 10657,

khi duoc do bang cong hudng plasmon bé mit.
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Theo mot phwong 4n khac, protein lién két véi DLL4 theo sang ché c6 hing sb
phan ly (Kp) véi DLL4 ciia nhiéu nhit khoang 10”7 M; nhiéu nhét khoang 108 M; nhiéu
nhit khoang 10~ M; nhiéu nhét khoang 1019 M; nhiéu nhét khoang 10! M; nhiéu nhét
khoang 10-'2 M; hodc nhiéu nhit 10"3 M. Tét hon 13, protein lién két theo sang ché co
hing sb phan ly (Kp) v6i DLLA4 tir 107 M dén 10 M; tir 108 M dén 10° M; tir 10° M
dén 1071° M; tir 1010 dén 1011 M; tir 10" M dén 10712 M; hogc tir 1072M dén 103 M,

Theo mot phuong 4n, sang ché d& cip dén khang thé chira protein lién két véi
DLL4 dugc md ta & trén va polypeptit lién két hodc ving bao toan globulin mién dich.
Theo phwong 4n vu tién, khang thé theo sang ché dugc chon tir nhém bao gdm: phan tir
globulin mién dich, khang thé don dong, khang thé kham, khang thé ghép CDR, khang
thé duoc 1am twong thich v6i ngudi, Fab, Fab', F(ab'),, Fv, Fv dugc lién két disulfit,
scFv, khang thé ving don, khang thé kép, khang thé c6 nhiéu vi tri lién két dic hiéu,
khang thé c6 vi tri 1ién két dic hidu kép, va khang thé c6 hai vi tri lién két dic hiéu.

Theo phwong 4n wu tién, khang thé theo sang ché chira viing bao toan globulin
mién dich chudi ning dugc chon tir nhém bao gdm viing bao toan IgM cia ngudi, ving
bao toan IgG1 cla nguoi, ving bao toan IgG2 clia ngudi, viung bao toan IgG3 cia ngudi,
ving bao toan IgG4 cla nguodi, ving bao toan IgE cta ngudi, va viing béo toan IgA cua
nguoi.

Theo mét phuong 4n khac, khang thé theo sang ché chira viing bao toan globulin
mién dich dugc chon tir nhém bao gdm ving bao toan chudi ning globulin mién dich
gama-1 (IgG-1) (nhu néu trong SEQ ID NO:3), viing bao toan chudi ning IgG-1 dot
bién (nhu 12 SEQ ID NO:4), viing bao toan chudi nhe globulin mién dich kapa (nhu 12
SEQ ID NO:5), ving bao toan chudi nhe globulin mién dich lamda (nhu néu trong SEQ
ID NO:6) va hdn hop ctia ching.

Theo mdt phuong 4n khéc, khang thé dugc glycosyl hoa. Tt hon 13, su glycosyl
hoa 1a kiéu glycosyl hoa trén ngudi.

Theo mot phuong an, sang ché dé cap dén khang thé lién hop chira khang thé duoc
md ta theo sang ché duoc lién hop véi chit phy. Tét hon 13, chét phu duoc chon tir nhém
bao gdm: tac nhan tao 4nh, tic nhan diéu tri, tic nhan gy doc té bao va phan i két dinh
mién dich. Theo phwong 4n vu tién, cic tic nhén tao anh dwgc chon tir nhém bao gdm:
chét danh diu phong xa, enzym, chit danh ddu huynh quang, chét danh d4u phat quang,

chit danh d4u phét quang sinh hoc, chdt d4nh d4u cé tir tinh, va biotin. Tét hon nita 13
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tac nhan tao anh 13 chit danh d4u phéng xa dugc chon tir nhém bao gdm: 3H, 14C, 35S,
920y, 9Tc, Mn, 25T, 1317, 177y, 166Ho, va 13Sm. Theo phwong 4n wu tién, tic nhan diéu
tri hodc gdy doc té bao dugc chon tir nhém bao gém: chét khéng chuyén hoéa, chit alkyl
hoa, khang sinh, yéu t6 ting trudng, xytokin, tic nhan chéng tao mach, chit chéng phan
bao, anthraxyclin, doc t6 va tic nhan gy chét té bao theo chuong trinh.

' Theo mdt phuong 4n khéc, protein lién két voi DLL4, khang thé, hoic khang thé
lién hop dugc mo ta & trén tdn tao & dang tinh thé. Tt hon 13, tinh thé 13 tinh thé dugc
phim giai phong dugc kiém soat khong chira chit mang. Theo mdt phuong an khac,
protein lién két tinh thé nay, khang thé tinh thé, hosc khang thé lién hop tinh thé c6 thoi
gian bén thai in vivo 16n hon dang tan dugc ciia n6. Theo phuong an wu ti€n, protein lién
két tinh thé, khang thé tinh thé, hodc khang thé lién hop tinh thé van giit hoat tinh sinh
hoc cuia dang protein lién két tan duoc hodc khong phai tinh thé, khang thé, hodc khang
thé lién hop sau khi két tinh.

Theo mdt phwong 4n, sang ché dé cap dén axit nucleic dwgc phan 1ap ma hoa mot
hozic nhiéu trinh ty axit amin cua protein lién két voi DLL4 (bao gém khang thé hoic
khang thé lién hop bét ki) duge mo ta theo sang ché

Theo phuong 4n uu tién, sang ché dé cap dén axit nucleic duge phan 13p ma hoa
polypeptit duge chon tir nhém bao gdm: polypeptit chira viing bién d6i chudi ning, trong
d6 ving bién dbi chudi ning chira mdt hoic nhidu ving trong sé cia CDR-H1, CDR-
H2, va CDR-H3 nhu duge md ta & trén; polypeptit chtra viing bién di chudi nhe, trong
d6 ving bién dbi chudi nhe chira mot hodc nhiéu ving trong sé cia CDR-L1, CDR-L2,
va CDR-L3 nhu dugc mo ta & trén; va hdn hop ciia ca hai polypeptit nay.

MGt khia canh cua sang ché @& cap dén axit nucleic duoc phén 1dp mé hoa protein
lién két véi DLL4, khang thé, khang thé lién hop lién két DLL4, hodc phan lién két
DLL4 cia nd. Pic biét vu tién 1a axit nucleic dugc phan 1dp ma ma héa polypeptit dugc
chon tir nhém bao gdém: polypeptit chira ving bién d6i chudi niing, trong d6 viing bién
d6i chudi ning chta CDR-H1, CDR-H2, hoic CDR-H3 dugc md ta & trén; polypeptit
chira ving bién ddi chudi nhe, trong d6 ving bién dbi chudi nhe chita CDR-L1, CDR-
L2, hodc CDR-L3 nhu dugc md ta & trén; hodc hdn hop cia hai polypeptit ndy.

Mot phuong an khac dé cap dén vecto chira axit nucleic duge phéan 1ap duge mo ta
theo sang ché. Theo phuong 4n uu tién, vecto dugc chon tir nhém bao gdm: pcADN,

pTT (Durocher et al., Nucl. Acids Res., 30(2€9): 1-9 (2002)), pTT3 (pTT véi nhiéu vi
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tri lam nhéan dong khéc), pEFBOS (Mizushima et al., Nucl. Acids. Res., 18 (17): 5322
(1990)), pBV, pJV va pBl.

Theo mdt khia canh khéc, séng ché dé cap dén té bao chi duoc bién nap véi vecto
duge md ta & trén. Té bao chi c6 thé 1a té bao nhan chua c6 nhéan dién hinh hogc nhan
thuc. Té bao chu chua c6 nhan dién hinh wu tién 14 Escherichia coli. T6t hon 13, té bao
nhén thuc duge chon tir nhém bao gdm: té bao sinh vat nguyén sinh, té bao dong vat, té
bao thuc vat, va t& bao ndm. Tét hon nita 13, té bao chu 1a t& bao dong vat c6 vu bao
gbm, nhung khéng chi gi6i han &, cac t& bao CHO va COS. Té bao nim wu tién 1a
Saccharomyces cerevisiae. T bao con tring wu tién 13 t& bao SO.

Theo mot khia canh khéc, sang ché @& cap dén phuong phap tao rprotein lién két
ma lién két v6i DLL4 cia ngudi bao gdm budce nudi cdy té bao bat ky trong s cac té
bao dugc mo ta & trén trong méi trudng nudi cdy trong diéu kién di dé tao ra protein
lién két ma lién két voi DLL4 cia nguoi.

Mot phuwong 4n d& cép dén duoc phdm giai phong protein lién két véi DLL4 theo
sang ché, trong d6 dugc phim chira ché phdm chira protein lién két v6i DLL4 tinh thé,
khang thé tinh thé, hoiic khang thé lién hop tinh thé nhu dwoc mé ta & trén va mot thanh
phén, va it nhit mot chit mang polyme khac. Tét hon 13, chit mang polyme 13 polyme
dwgc chon tir mot hodc nhiéu chét trong sé nhém bao gdm: poly (axit acrylic), poly
(xyanoacrylat), poly (axit amin), poly (anhydrit), poly (depsipeptit), poly (este), poly
(axit lactic), poly (axit lactic-co-glycolic) hodc PLGA, poly (b-hydroxybutryat), poly
(caprolacton), poly (dioxanon); poly (etylen glycol), poly ((hydroxypropyl)
methacrylamit, poly [(organo)phosphazen], poly (ortho este), poly (rwou vinyl), poly
(vinylpyrolidon), chit ddng tring hop anhydrit maleic - ete alkyl vinyl, ruou nhiéu lan
pluronic, anbumin, anginat, xenluloza va din xuét cua xenluloza, colagen, fibrin,
gelatin, axit hialuronic, oligosacarit, glycaminoglycan, polisaccarit sulfat, hdn hop va
chét ddng tring hop ciia chung. Tt hon 13, thanh phan dwgc chon tir nhém bao gdbm
anbumin, sucroza, trehaloza, lactitol, gelatin, hydroxypropyl-B-xyclodextrin,
methoxypolyetylen glycol va polyetylen glycol.

Theo mdt phuong 4n khéc, sang ché @& xuit phuong phap diéu tri cho dong vat c6
v bao gdm budce ding mét lwong hiru hiéu cta duge phim chira protein lién két DLL4
tinh thé, khang thé tinh thé, hodic cac khang thé lién hop tinh thé dugc mé ta & trén cho

dong vat c6 vi.
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Sang ché ciing dé cép dén dwoc phim chira protein lién két véi DLL4 nhu dugc
mo ta & trén (bao gdm khang thé hoic khang thé lién hop nhu dwoc md ta & trén) va chit
mang dugc dung. Theo mdt phuong 4n khéc, duge phim chira it nhit mot chit phy. Chét
phu c6 thé 13 chét c6 tac dung diéu tri dé diéu trj rdi loan trong d6 DLL4 gy hai. Tt
hon 13, duoc phim theo sang ché chira chit phu dwoc chon tir nhém bao gbm: chét c6
tac dung diéu tri; tAc nhan tao anh; chét chéng ung thu; chit hoa hoc tri liéu; chit uc ché
tao thanh mach; khang thé khang VEGF; khang thé khang EGFR; khang thé khang cMet;
khang thé khang ErbB3; khang thé khang HER2; khang thé khang CD20; phan tir biy
VEGF; chét trc ché kinaza; chét chen phén tir ddng kich thich; khang thé khang B7.2;
CTLA4-Ig; chét chen phan tir két dinh; khang thé khang E selectin; khang thé khang L
selectin; khang thé khang xytokin hodc doan chirc ning cuia chiing; khang thé khang IL-
18; khang thé khang TNF; khang thé khang IL-6; methotrexat; corticosteroit;
xyclosporin; rapamycin; FK506; chit alkyl héa ADN; cisplatin; carboplatin; chit khang
tubulin; paclitaxel; docetaxel; doxorubicin; gemcitabin; gemzar; anthraxyclin,
adriamyxin; chit (rc ché topoisiomersaza I; chét trc ché topoisomeraza II; 5-flouracil (5-
FU); leucovorin; irinotecan; chét trc ché thu thé tyroxin kinaza; chit wrc ché gay chét té
bao theo chuong trinh; chét (e ché Bcl2/Bclx; erlotinib; gefitinib; chét trc ché COX-2;
celecoxib; xyclosporin; rapamycin; phan tir danh ddu c6 thé do dugc hodic phén tir thong
béo; chét ddi khang TNF; thudc chbng thip khép; thude gian co; thude giy ngu; thube
giam dau; thudc gdy me; thudc an than; thudc gdy mé tai chd; chét chen thin kinh co;
chit chéng vi tring; chit tri bénh vdy nén; choicticosteroit; steroit ddng hoa;
erythropoietin; tao mién dich; globulin mién dich; chit kim hdm mién dich; hormon ting
truéng; thude thay thé hormon; thudc ¢ phéng xa; thube chdng suy nhuoc; thube chdng
loan thin; thudc kich thich; thudc chita hen; chét cha van beta; steroit xong; epinephrin;
chét twong ti epinephrin ctia n6; xytokin; va chit déi khang xytokin.

Theo mdt khia canh khéc, sdng ché d& xuét phuong phép tc ché hoat tinh DLL4
clia ngudi bao gdm bude cho DLL4 ciia ngudi tiép xtc véi protein lién két duge mo ta
¢ trén sao cho DLL4 ctia nguoi bi e ché hoic trung hoa. Theo mgt khia canh cé li€n
quan, sing ché @& xuit phuong phap trc ché hoat tinh DLL4 trong ngudi méc rbi loan
trong d6 DLL4 gay hai, bao gdm viéc ding protein lién két dwgc mo ta & trén cho ngudi
sao cho DLL4 cua ngudi trong d6i tuong la ngudi bi Grc ché va dat duoc viée diéu tri.

Tét hon 14, r6i loan dugc chon tir nhém bao gdm ung thu khéi phét va di cin, bao gdbm
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ung thu biéu md cua vu, rudt két, rectum, phéi, hong miéng, hau dudi, thuc quan, da
day, tuyén tuy, gan, tai mat va éng mét, rudt non, dudng niéu (bao gdm thén, bang
quang, va urothelium), dudng sinh duc nit (bao gdm cd tir cung, tir cung, va budng tring
cling nhu ung thu da con va bénh 14 nudi phoi thai (gestational trophoblastic)), dudng
sinh duc nam (bao gém tuyén tién liét, tai tinh, tinh hoan, va khdi u t& bao mém), tuyén
noi tiét (bao gém tuyén giap, tuyén thuong than, va tuyén yén), va da, cling nhu u mach,
u melanin, xacém (bao gdm céc xacOm sinh ra tir xwong va cdc md mém ciing nhu
xacdm Kaposi), khdi u ctia ndo, thn kinh, méit, va mang ndo (bao gbm u bao hinh sao,
u than kinh dém, u nguyén bao dém, u nguyén bao vdng mac, u diy than kinh, u nguyén
bao than kinh, u bao soi thin kinh, va u mang nio), khéi u rén sinh ra tir u 4c tinh tao
huyét nhu 13 bénh bach ciu va u lym phd (ca u lym phd Hodgkin va khéng phai
Hodgkin), di cin khéi u, sy phan bd mach méi mét (bao gdm mi do tiéu dudng, bénh
mang ludi, bénh thoai hoa diém vang do tudi tic va chiing d6 da), chimg ph, viém khép
man tinh, mang xo vita ddng mach, xung cd trudng kho chita, bénh véy nén, viém tuy,
bénh bu(‘A)ng tring da u nang (polycystic ovarian bénh - POD), bénh lac ndi mac t cung,
x0 hoa tir cung, phi dai tuyén tién liét nhe, bénh bach cau tao lympho bao cép tinh té bao
T-té bao (T-ALL), bénh dong mach trdi thé nhiém sic dinh hinh nfo cerebral autosomal
dominant arteriopathy vé&i chiing nhdi méau dudi vé va bénh nfo bach ciu (CADASIL),
da xo ctng (MS), tit chimg Fallot (TOF), hoi chting Alagille (AS), bénh thoéi hoa diém
vang va bénh thoai hoa diém vang do tudi tac, va cac bénh khéng phu thude va phu
thudc vao su tao thanh mach khac dugc dic trung bai biéu hién hoic hoat tinh DLL4
khéc thudng.

Theo mot khia canh khéc, sang ché d& xuit phwong phép didu tri cho bénh nhén
mic rdi loan trong d6 DLL4 ctia ngudi gy hai bao gdbm buéc ding mot protein bat ky
trong sb cac protein lién két dwoc md ta & trén trude, ddng thoi, hodc sau khi ding mot
lugng hitu hiéu didu tri cia chét thir hai. Theo phuong an vu tién, chét thir hai dugc chon
tir nhém bao gém: chit diéu tri phoéng xa; chit chéng ung thu; chét héa hoc tri lidu; chit
alkyl héa ADN; cisplatin; carboplatin; chét chéng tubulin; paclitaxel; docetaxel; taxol;
doxorubicin; gemcitabin; gemzar; anthracyclin; adriamycin; chét trc ché topoisomeraza
I; chét e ché topoisomeraza II; 5-flouracil (5-FU); leucovhoicin; irinotecan; chét trc
ché thy thé tyroxin kinaza; chit tc ché sy gy chét theo chwong trinh; chét wc ché

Bcl2/Bclx; erlotinib; gefitinib; chét trc ché COX-2; celecoxib; chat wrc ché kinaza; chét
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trc ché sy tao thanh mach; khang thé khang VEGF; khang thé khang EGFR; khang thé
khang cMet; khang thé khang ErbB3; khang thé khang HER2; khang thé khang CD20;
biy VEGF (aflibercept); chit chen phén tir ddng kich thich; khang thé khang B7.1;
khang thé khang B7.2; CTLA4-Ig; chét chen phan tir két dinh; khang thé khang LFA-1;
khang thé khang E selectin; khang thé khang L selectin; chét trc ché phan tir nhé; khang
th8 khang xytokin hodc doan chtrc ning ciia chung; khang thé khéng IL-18; khang thé
khang TNF; khang thé khéng IL-6; khéang thé khéng thu thé xytokin; methotrexat;
xyclosporin; rapamycin; FK506; chit danh dAu hozc thong béo c6 thé do duoc; chét dbi
khang TNF; thubc chdng thip khép; thude gidn co; thudc gay ngi; thudc chéng viém
khong phai steroit (NSAID); thube giam dau; thubc giy mé; thudc an than; gdy mé tai
chd; chit chen than kinh co; chit khang khudn; thubc tri bénh Véy nén; corticosteroit;
steroit ddng hoa; erythropoietin; tao mi&n dich; globulin mién dich; chét trc ché mi&n
dich; hormon ting trudng; thudc thay thé hormon; thudc phong xa; thudc chéng suy
nhuoc; thude chéng loan thin; thudc kich thich; thudc chita hen; chit cha van beta;
steroit xong; epinephrin; cht twong tw epinephrin; xytokin; va chét d6i khang xytokin.

Theo phwong 4n vu tién, duge phdm dugc mé ta & trén duge ding cho dbi tugng
béi it nhat mot kidu duge chon tir nhém bao gém: duong ngoai rudt, dudi da, trong co,
trong tinh mach, trong ddng mach, trong khédp, trong phé quan, trong bung, trong bao,
trong sun, trong khoang, trong khoang co thé, trong tiéu nio, trong ndo thit, trong két
trang, trong ¢ tir cung, trong da day, trong gan, trong co tim, trong xwong, trong chu
hong, trong mang ngoai tim, trong mang bung, trong mang phéi, trong tuyén tién liét,
trong phdi, trong truc trang, trong than, trong véng mac, trong cdt sdng, trong bao hoat
dich, trong nguc, trong tir cung, trong bang quang, tiém nhanh 1 lidu, Am dao, truc trang,
trong miéng, dudi ludi, trong miii, va xuyén qua da.

Theo mot khia canh khéc, séng ché @& xuét it nhit mot khéng thé khéng thé chét
di truyén DLL4 dén it nhét mot protein lién két voi DLL4 theo sang ché. Khang thé
khang thé chit di truyén bao gdm protein hodc peptit bét ky chira phén tir chira it nhét
mdt phin cua phan tir globulin mién dich nhw 13, nhung khong chi gi6i han &, it nhit
mdt ving quyét dinh bd sung (complementarily determining region - CDR) ctia chudi
ning hoic nhe hodc phan lién két phéi tir ctia n6, ving bién déi chudi ning hoic chudi
nhe, viing bao toan chudi ning hogc chudi nhe, ving khung, va phin bét ky ciia n, ma

c6 thé dugc dua vao protein lién két theo sang ché.
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Dang bét k¥ cia nhidu dang thir nghiém tham do mién dich c6 thé dwgc phéng theo
dé dung protein lién két véi DLL4 theo sang ché d& do hoic do DLL4 trong hén hop,
dung dich, hodc mau sinh hoc. Céc dang thir nghiém thim do mién dich nay bao gém
nhung khong chi gi6i han & thir nghiém mién dich phéng xa (thir nghiém phéng xa mién
dich - RIA), thir nghiém két tia mién dich, thir nghiém hép thu mién dich lién két enzym
(enzym-linked immunosorbent assay - ELISA), vét mién dich (vi du, Westen), thir
nghiém dai mién dich (vi du, que thim mién dich) chua protein lién két v6i DLL4 theo
sang ché duoc hip phy hoic ¢ dinh vao co chat, FACS, va tuong ty. Viéc do DLL4 st
dung protein lién két v6i DLL4 theo sang ché c6 thé dwgc thuc hién in vitro trén hdn
hop, dung dich, hodc trong mAu sinh hoc. MAu sinh hoc ma c6 thé dugc tiép xtc véi
protein lién két theo sang ché d& do hoic do DLL4 trong mau bao gbm, nhung khéng
chi giéi han &, nudc tiéu, nude bot, miéng gac dit trong miéng (trong miéng, dudi ludi,
hodc miéng gac dat trong hong), miéng gac trén da, vét cao da, miéng gac dat truc trang,
miéng gac dit 4m dao, mAu mau toan phin, mAu huyét twong, mau huyét thanh, sinh
thiét mo, va mAu khéc bt ky thu dugc tir c4 nhan bing thi thuat da biét trong linh vuc
nay. Theo mdt phuong 4n khéc, protein lién két véi DLL4 c¢6 thé dugc ding dé do DLL4
in vivo nhu 13 cac phwong phéap chup cét 16p va quét, bao gbm nhung khéﬁg chi gigi han
& chup cét 16p ding may tinh tia X (computer assisted tomography - CT), chup anh cdng
hudng tir (magnetic resonance imaging - MRI), va chup pozitron cét 16p (pozitron
emission tomography - PET).

M@ té chi tiét sang ché

Sang ché @& cap dén protein lién két véi DLL4, cu thé 14 khang thé khang DLL4,
hodic cac phan lién két khang nguyén clia n6 ma lién két voi DLL4. Trinh ty axit amin
(SEQ ID NO:1) cua DLL4 ctia ngudi dugc trinh bay trong Bang 1 cung véi trinh ty
mang ma nucleotit DLL4 tvong tng (SEQ ID NO:2). Nhiéu khia canh ctia sang ché dé
cép dén khang thé va cac doan khang thé, va dugc phém ctia né, ciing nhu axit nucleic,
vecto biéu hién tai t6 hop, va té bao chu d& tao ra khang thé va doan khang thé nay.
Phuong phép st dung khang thé theo séng ché dé do DLL4 ctia nguoi hoic DLL4 chudt,
phuong phép (e ché DLL4 ciia ngudi hodic chudt va/hoic hoat tinh VEGFR2 hodc
VEGFR1 nguoi hodc chudt, trén in vitro hodc in vivo, va phuong phap diéu chinh viéc

bi€u hién gen cling ndm trong sang ché nay.

-39-



21403

Bang 1. Trinh tw mang ma axit amin va nucleotit ctia DLL4 ciia nguwdi

Kiéu trinh
tu

Trinh tu
nhan bict

Trinh tu

123456789012345678901234567890

Trinh tu

axit amin
DLL4 cua
nguoi

SEQID
NO:1

MAAASRSASGWALLLLVALWQQRAAGSGVF
QLOLQEFINERGVLASGRPCEPGCRTFFRV
CLKHFQAVVSPGPCTFGTVSTPVLGTNSFA
VRDDSSGGGRNPLQLPFNFTWPGTFSLIIE
AWHAPGDDLRPEALPPDALISKIAIQGSLA
VGONWLLDEQTSTLTRLRYSYRVICSDNYY
GDNCSRLCKKRNDHFGHYVCQPDGNLSCLP
GWTGEYCQQPICLSGCHEQNGYCSKPAECL
CRPGWQGRLCNECIPHNGCRHGTCSTPWQC
TCDEGWGGLFCDQDLNYCTHHSPCKNGATC
SNSGQRSYTCTCRPGYTGVDCELELSECDS
NPCRNGGSCKDQEDGYHCLCPPGYYGLHCE
HSTLSCADSPCFNGGSCRERNQGANYACEC
PPNFTGSNCEKKVDRCTSNPCANGGQCLNR
GPSRMCRCRPGFTGTYCELHVSDCARNPCA
HGGTCHDLENGLMCTCPAGFSGRRCEVRTS
IDACASSPCFNCHUQTCYTDLSTDTFVCNCPY
GFVGSRCEFPVGLPPSFPWVAVSLGVGLAV
LLVLLGMVAVAVRQLRLRRPDDGSREAMNN
LSDFQKDNLIPAAQLKNTNQKKELEVDCGL
DKSNCGKQONHTLDYNLAPGPLGRGTMPGK
FPHSDKSLGEKAPLRLHSEKPECRISATICS
PRDSMYQSVCLIXEMRNECVIATEV

Trinh tu
mang ma
nucleotit
DLL4 cua
ngudi

SEQ ID
NO:2

atggcggcagcgtcccggagcgectectggectgggecgeta
ctgctgctggtggcactttggcagcagcgcgcggccgge
tccggegtettceccagetgcagectgcaggagttcatcaac
gagcgcggcgtactggccagtgggcggecttgecgagecc
ggctgccggactttcttececgegtetgecttaagcactte
caggcggtcgtctcgceccecggaccctgcaccttcgggacce
gtctccacgccggtattgggcaccaactccttcgetgte
cgggacgacagtagcggcggggggcgcaaccctctccaa
ctgcccttcaatttcacctggccgggtaccttectecgetce
atcatcgaagcttggcacgcgccaggagacgacctgcgg
ccagaggccttgccaccagatgcactcatcagcaagatc
gccatccagggctceccctagetgtgggtcagaactggtta
ttggatgagcaaaccagcaccctcacaaggctgcgectac
tcttaccgggtcatctgcagtgacaactactatggagac
aactgctcccgectgtgcaagaagcgcaatgaccacttce
ggccactatgtgtgccagccagatggcaacttgtcctge
ctgccecggttggactggggaatattgccaacagcectatce
tgtctttecgggectgtcatgaacagaatggctactgcage
aagccagcagagtgcctctgeccgcccaggctggcagggce
cggctgtgtaacgaatgcatcccccacaatggctgtcge
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Kiéu trinh
tu

Trinh tu
nhan bict

Trinh tu

123456789012345678901234567890

cacggcacctgcagcactcecctggcaatgtacttgtgat
gagggctggggaggcctgttttgtgaccaagatctcaac
tactgcacccaccactccccatgcaagaatggggcaacyg
tgctccaacagtgggcagcgaagctacacctgcacctgt
cgcccaggctacactggtgtggactgtgagectggagctc
agcgagtgtgacagcaacccctgtcgcaatggaggcagc
tgtaaggaccaggaggatggctaccactgcctgtgtcect
ccgggctactatggcctgecattgtgaacacagcaccttg
agctgcgccgactccecccecctgettcaatgggggectectge
cgggagcgcaaccagggggccaactatgcttgtgaatgt
cccceccaacttcaccggectceccaactgecgagaagaaagtyg
gacaggtgcaccagcaacccctgtgccaacgggggacag
tgcctgaaccgaggtccaagcecgcatgtgececgetgecgt
cctggattcacgggcacctactgtgaactccacgtcage
gactgtgcccgtaacccttgcgecccacggtggcacttge
catgacctggagaatgggctcatgtgcacctgcecctgcec
ggcttctctggeccgacgectgtgaggtgeggacatccatce
gatgcctgtgcctcgagtccecctgettcaacagggccacc
tgctacaccgacctctccacagacacctttgtgtgcaac
tgceccttatggctttgtgggcagececgectgecgagttcecccec
gtgggcttgccgeccagectteccecctgggtggeecgteteyg
ctgggtgtggggctggcagtgctgectggtactgectgggc
atggtggcagtggctgtgcggcagctgecggcttcgacgyg
ccggacgacggcagcagggaagccatgaacaacttgteg
gacttccagaaggacaacctgattcctgcecgcccagett
aaaaacacaaaccagaagaaggagctggaagtggactgt
ggcctggacaagtccaactgtggcaaacagcaaaaccac
acattggactataatctggccccagggcccctggggcgg
gggaccatgccaggaaagtttccccacagtgacaagagce
ttaggagagaaggcgccactgcggttacacagtgaaaag
ccagagtgtcggatatcagcgatatgctcccccagggac
tccatgtaccagtctgtgtgtttgatatcagaggagagg
aatgaatgtgtcattgccacggaggtataa

Trir khi ¢6 quy dinh khac, cac thuét ngit khoa hoc va k¥ thuat dugc sir dung c6 lién

quan dén sang ché s& c6 céc nghia nhu thong thudng duoc hi€u boi ngudi c6 ky nang

binh thuong trong linh vic. Nghia va pham vi cuia cac thuét nglt tuy nhién nén rd rang,

trong trudng hop c6 nhidu nghia bt ky, cc dinh nghia dugc ding & day quyét dinh theo

tir dién bat ky hodc dinh nghia bén ngoai. Hon nita, trir khi dugc yéu ciu khac béi ngit

céanh, cac thuat ngit don s€ bao gom cac thuat ngit s6 nhi€u va céc thuit ngit s6 nhicu s€

bao gbém thuat ngit don. Trong don nay, viéc st dung "hodc" c6 nghia "va/hodc" trir khi

-41-




21403

dugc chi ra khac. Hon nita, viéc st dung thuat ngit "bao gém,” cling nhu céc dang khéc,
nhu 13 "bao gdm" va "duoc bao gdm,” khong bi giéi han. Hon nita, cac thuat ngit nhu
1a "yéu t6" hodc "thanh phin" bao gdm ca cac yéu t6 va céc thanh phéan chira mot don
vi va céc yéu t6 va céc thanh phin ma bao gbém hon mdt don vi con trir khi duge chi ra
mot cach dic biét khéc.

Nhin chung, cic thuit nglt dugc st dung c6 lién quan dén, va cac k¥ thuét cua,
nudi ciy t& bao va md, sinh hoc phan tir, mién dich hoc, vi sinh vét hoc, di truyén hoc
va hoa hoc protein va axit nucleic va sy lai giéng dugc mo ta theo sdng ché 1a cac thuat
ngit d3 duoc biét dén va théng thudng dugc st dung trong linh vyc ndy. Phuong phép
va cac k§ thuét ciia sang ché nhin chung dugc thuc hién theo phuong phép thong thuong
da duoc biét dén trong linh vic ndy va nhu duge mo ta trong cac tai liéu k§ thuét chung
va céc tai liéu tham khéo cu thé hon ma duge vién din va thao ludn xuyén subt ban mé
ta ndy trir khi dugc quy dinh khac. Cac phan tng enzym va céc k¥ thuét tinh ché dugc
thuc hién theo huéng dan clia nha san xuét, nhu thong thudng dugc thuc hién trong linh
vuc nay hodc nhu duge mo ta theo sang ché. Céc thuét ngit duoc st dung co lién quan
dén, va cac quy trinh thit nghiém va cac k¥ thut nhu, hoa phén tich, héa hitu co tbng
hop, va héa chét 1am thudc va hoa duge duge mo ta theo sang ché 1a cac k¥ thuat da
dugc biét dén va thong thuong duge sit dung trong linh vyc nay. Cac ky thuét chuin
dugce st dung dé tdng hop héa hoc, phén tich héa hoc, bao ché dugc phidm, duge phém,
va sy phan phéi va viéc diéu tri ctia bénh nhan.

Sang ché c6 thé dugc hidu rd rang hon véi cac thuat ngit duge lya chon duge dinh
nghia bén dudi.

Thuét ngit "polypeptit" theo sang ché, d& cap dén chudi polyme bét ky cuia cac axit
amin. Cac thudt ngit "peptit" va "protein" dugc st dung hodn d6i v6i thuat ngit
polypeptit va ciing d& cap dén chudi polyme ciia céc axit amin. Thuét ngit "polypeptit"
bao gdm céc protein ty nhién hogc nhan tao, cac doan protein va chat twong tu polypeptit
cua trinh ty protein. Polypeptit c6 thé 12 monome hodc polyme. Sit dung "polypeptit" &
day du dinh bao gdm polypeptit va céc doan va cic bién dbi (bao gbm cac doan ciia céc
bién dbi) cta no, trir khi duoc chi ra khac. Péi v6i polypeptit khang nguyén, doan
cupolypeptit tily ¥ chira it nhit mot epitop 1ién k& hoidc khong tuyén tinh cupolypeptit.
Céc ranh gi6i chinh xac cia it nhdt mot doan epitop c6 thé dugc khing dinh bang cich

st dung k¥ ndng binh thuong trong linh vyc nay. Doan chira it nhit khoang 5 axit amin
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1ién nhau, nhu 13 it nhit khoang 10 axit amin lién nhau, it nhit khoang 15 axit amin lién
nhau, hodc it nhit khoang 20 axit amin lién nhau. Dang bién ddi ciia polypeptit nhu dugc
mo ta theo sang ché.

Thudt ngit "protein dugc phén 14p" hodc "polypeptit dugc phéan lap" 1a protein hodc
polypeptit c6 ngudn gdc hoic khéi ngudn khdng c6 trong tw nhién hozc ton tai cling véi
c4c thanh phdn lién quan & trang thai tw nhién; vé co ban khéng c6 céc protein khéc tir
cac loai nhu vay; dugc biéu hién b%mg té bao cua cac loai khac nhau; hoic khong xay ra
trong tw nhién. Do d6, polypeptit duoc tdng hop héa hoc hoidc dugc tdng hop trong hé
té bao khac vai té bao c6 ngudn gdc tw nhién clia nd s& "duge phan 1ap" tir céc thanh
phén c6 lién quan mot cach tu nhién ctia né. Protein c6 thé cling duoc dé xut vé co ban
khong ¢6 cac thanh phan c6 lién quan mot cach ty nhién bang cach tinh ché, st dung
céc k¥ thuat tinh ché protein d4 biét dén trong linh vuc nay.

Thuét ngtt "thu hdi" theo sang ché, dé cap dén qua trinh hoan lai loai h6a chét nhu
1a polypeptit v& co ban khong c6 céc thanh phan c6 lién quan mot cach tw nhién bing
cach tinh ché, vi du, sir dung céc k§ thuat tinh ché protein da dwoc biét dén trong linh
vuc nay.

Thuét ngit "DLL4 ciia ngudi" (duge goi tit 13 "hDLL4" hoic "huDLL4"), theo
sang ché, bao gdbm nhidu viing giéng EGF va ving DSL ma dugc yéu cau dé lién két thu
thé. Thuét ngir bao gdm protein chita khoang 74-75 kDa. ADN céu tric va duoc suy ra
va trinh ty protein ctia DLL4 clia ngudi duge mo ta hon nita trong, vi dy, Shutter et al.,
Gens & Dev., 4: 1313-1318 (2000). Thuét ngit " DLL4 cta nguoi " dy dinh bao gdm
DLL4 ctia ngudi ti td hop (th DLL4), ma c6 thé duge bao ché bang phuong phap biéu
hién tai td hop chuén.

"Hoat tinh sinh hoc", theo sang ché v& DLL4, dé cap dén tht ca cac dic tinh sinh
hoc ¢6 sin ciia DLL4. Céc dic tinh sinh hoc cia DLL4 bao gm, nhung khong chi gi6i
han &, lién két vé6i thu thé Notch, hoat hoa thu thé Notch, didu hoa am chu trinh tin hidu
VEGTF, ngan chan VEGFR2, va tao ra VEGRI1.

Céc thuat ngit "lién két dic hiéu" hodc "lién két mot cach dic hiéu", theo sang ché,
v& su tuong tac cia khang thé, protein, hodc peptit voi loai héa chit thir hai, nghia 14
tuong tac phy thudc vao sy c6 mit clia cdu tric cu thé (vi du, yéu td quyét dinh khéng
nguyén hoic epitop) trén loai hoa chat; vi du, khang thé nhéan ra va lién két véi chu tric

protein cu thé hon 12 v6i c4c protein néi chung. Néu khéang thé dic hidu vdi epitop "A",
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thi s c6 mat cia phén tir chira epitop A (hodc A ty do, khong dugc danh déu), trong
phén tng chira "A" danh déu va khang thé, s& 1am giam lugng A dugc danh d4u lién két
v6i khang thé.

"Protein lién két" 13 protein monome hodc multime ma lién két v6i va tao thanh
phirc v6i chét lién két, ma c6 thé 1a polypeptit, khang nguyén, hop chét héa hoc hoic
phén tir khac, hodc co cht ciia loai bat ky. Protein lién két lién két dic higu véi chét lién
két. Cac protein lién két bao gdm khang thé va cac phan tir khéc chira mot hogc nhiéu
ving lién két khang nguyén ma lién két v6i phan tir khang nguyén hogc vi tri cu thé
(epitop) trén phéan tir khang nguyén. Protein lién két bao gdm khéang thé hoic doan bét
ky trong sb cac doan lién két khang nguyén ciia né, va nhidu dang va céc din xuét clia
khang thé da duoc biét trong linh vuc ndy va dugc mo ta bén duéi. Do do, protein lién
két bao gdm, nhung khong chi giéi han &, khang thé, globulin mién dich c6 bdn phén,
phén tr IgG, phan tir IgG1, khang thé don dong, khang thé kham, khang thé ghép CDR,
khang thé dugc 1am twong thich véi ngudi, khang thé da truong thanh vé 4i luc, va cac
doan cta khang thé nay bt ky ma van gitt kha ning lién két v6i khang nguyén.

Thuét ngit "khang thé", theo sang ché, néi chung dé cap dén phan tir globulin mién
dich (Ig) bét ky bao gdm bdn chudi polypeptit, hai chudi ning (H) va hai chudi nhe (L),
hodc doan chic ning bét ky, dot bién, bién thé, hodc din xuét ciia n6, ma vain gift cac
dic tinh lién két epitop thiét yéu cta phan tir Ig. Cac dang dot bién, bién thé, hodc céc
dang dan xuét khang thé nay da dugc biét dén trong linh vic nay. Cc phuwong 4n khong
bi giéi han cta chiung dugc thdo ludn bén dudi.

Trong khéng thé c6 chidu dai ddy di, mi chudi nang bao gdm viing bién déi chudi
ning (duoc viét tit & day 1da HCVR hodc VH) va ving bao toan chudi ning. Ving bao
toan chudi ning bao gdm ba ving, CH1, CH2 va CH3. Mdi chudi nhe bao gdbm ving
bién ddi chudi nhe (dugc viét tit & ddy 1a LCVR hoic VL) va viing bio toan chudi nhe.
Ving bao toan chudi nhe bao gdm mét ving, CL. Cac ving VH va VL ¢6 thé con dugc
chia nhé thanh cic ving siéu bién ddi, dugc goi 12 ving quyét dinh tinh bd trg
(complementarity determining regions - CDR), dugc dit rai rdc véi cac vung ma duge
bao tdn nhidu hon, dwoc goi 14 cac ving khung (FR). M&i VH va VL bao gdm ba CDR
va bdn FR, tinh tir diu amin dén dau carboxy theo trat ty sau day: FR1, CDR1, FR2,
CDR2, FR3, CDR3 va FR4. Cac phan tir globulin mién dich c6 thé 12 loai bit ky trong
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sd céc loai (vi du, IgG, IgE, IgM, IgD, IgA va IgY), nhém (vi du, IgG 1, IgG2, IgG 3,
IgG4, IgA1 va IgA2) hodc phan nhom.

Thuat nglt "ving Fc" dugc st dung dé xac dinh ving ddu C cta chudi ning
globulin mién dich, ma c6 thé dugc tao ra bing cach phan cit khang thé nguyén ven
bing papain. Ving Fc c6 thé 1a viing Fc trinh ty t nhién hodc ving Fc bién ddi. Ving
Fc ctia globulin mién dich nhin chung chira hai viing bao toan, ving CH2 va ving CH3,
va ty ¥ chtra ving CH4. Sy thay thé ctia cac gbc axit amin trong phan Fc dé thay ddi
chirc ning phan tng khang thé da dugc biét trong linh vuc niy (xem US 5,648,260 va
US 5,624,821). Phén Fc cua khang thé gay ra nhiéu chirc ning phan tng quan trong, vi
du, tao ra xytokin, ADCC, su thuc bao, tinh doc t& bao phu thudc bd thé (complement
dependent cytotoxicity - CDC), va thoi gian ban thai/ty 1¢ thanh thai cua khing thé va
phtrc khéang nguyén-khang thé. Trong mot sd trudng hop, cac chirc ning phan ing nay
duge mong doi dbi v6i khang thé didu tri, nhung trong cac truong hop khéc ¢ thé 1a
khong can thiét hodc thdm chi c6 hai, phu thudc vao cic muc dich diéu tri. C4c isotyp
I¢G ngudi nhat dinh, cu thé 1a IgG1 va IgG3, gdy ra ADCC va CDC thong qua lién két
v6i FeyRs va Clq bd thé, tuong tmg. Céc thu th8 Fc méi sinh (FcRn) 14 c4c thanh phan
chinh quyét dinh thoi gian bén thai cia khang thé. VAn theo mot phuong an khéc, it nhit
mdt gdc axit amin dugc thay thé trong viing bao toan ciia khéng thé, vi dy, ving Fc clia
khang thé, sao cho cdc chirc ning phan tng cla khéng thé thay dbi. Viéc két hop cia
hai chudi ning gidng hét cua globulin mién dich dugc giy ra boi sw két hop gifta hai
ving CH3 va dugc 6n dinh bing cdu nbi disulfit trong viing ban 1& (Huber et al., Nature,
264: 415-420 (1976); Thies et al., J. Mol. Biol., 293: 67-79 (1999)). Su dot bién clia cac
gdc xystein trong cac viing ban 18 dé phong cac cau ndi disulfit gitta chudi ning — chudi
ning s& 1am mét dn dinh két hop gitta hai vimg CH3. C4c gbc ghy ra sy két hop giita hai
CH3 d3 dugc nhan biét (Dall’ Acqua, Biochem., 37: 9266-9273 (1998)). Do d6, c6 thé
tao ra nira Ig don héa tri. Bat ngd 13, cdc phan ti nira Ig don héa tri nay da dugce tim thdy
trong tu nhién cho ca phan nhom IgG va IgA (Seligman, Ann. Immunol., 129: 855-70
(1978); Biewenga et al., Clin. Exp. Immunol., 51: 395-400 (1983)). Ty 1€ duong lugng
hoa hoc cta viing FcRn: Fe Ig da duge xac dinh 14 2:1 (West et al., Biochem., 39: 9698-
9708 (2000)), va nira Fc 1a du d& gy ra lién két FcRn (Kim et al., Eur. J. Immunol., 24:
542-548 (1994)). Cac dot bién dé pha v sy két hop gitra hai ving CH3 c6 thé khong

gay hai dang két dén lién két FcRn ctia né nhu céc gbc quan trong cho két hop gitta hai
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CH3 nam gifta b& mit phan gi6i cia ciu tric phién CH3 b, trong khi ving chiu trich
nhiém cho lién két FcRn lai nim bén ngoai bé& mit phan gi6i cua ving CH2-CH3. Tuy
nhi€n, nira phan tt Ig c6 thé c6 cac vu diém nhét dinh trong viéc thdm nhép vao mo do
kich thuéc ciia né nhéd hon so véi kich thuée cta khang thé théng thuong. Theo mot
phuong 4n, it nhit mot gdc axit amin dugc thay thé trong viing bao toan ciia protein lién
két theo sang ché, vi du viing Fc, sao cho su nhi triing hoéa cta céc chudi ning bi phd v&,
din dén cac ntra phan tir Ig. Hoat tinh khang viém ctia IgG hoan toan phu thudc vao su
sialyl hoa glycan dugc lién két N ciia doan Fc IgG. Céc yéu cdu chinh xac dbi véi glycan
¢6 hoat tinh khang viém da duoc x4c dinh, sao cho doan Fc IgG1 thich hop c6 thé dugc
tao ra, do d6 tao ra Fc IgG1 dugc sialyl héa tai t6 hop ddy du véi hiéu luc ting cao
(Anthony et al., Science, 320: 373-376 (2008)).

Thuat ngit "phan lién két khang nguyén" ctia khang thé (hodc don gian 1a "phin
khang thé"), theo séng ché, @ c4p dén mot hodc nhiéu doan ciia khang thé ma van giir
kha ning lién két ddc hiéu véi khang nguyén (nghia 13, véi epitop cu thé cta khang
nguyén, nhu 13 epitop ciia DLL4). Pa dugc thdy ring chirc ning lién két khang nguyén
ctia khang thé c6 thé dugc thuc hién bing céc doan clia khang thé c6 chidu dai ddy du.
Céc phuong 4n v& khang thé nay c6 thé cling 12 dang c6 hai vi tri lién két dic higu, ddc
hidu kép, hodc ¢ nhidu vi tri lién két ddc hiéu; diic biét 14 lién két v6i hai hodc nhiéu
khang nguyén khac nhau (hoic hai hodc nhiéu epitop khéc nhau ctia cing mot khéng
nguyén). Céc vi du ciia cac doan lién két duge bao gbm trong thuat ngit "phin lién két
khang nguyén" ctia khang thé bao gdm (i) doan Fab, doan don héa trj bao gdm ving
VL, VH, CL, va CHI,; (ii) doan F(ab')), doan hoéa tri hai chira hai doan Fab duoc lién
két boi cdu nbi disulfit & ving ban 18; (iii) doan Fd bao gdm ving VH va CHI; (iv) doan
Fv bao gdm ving VL va VH cia canh tay don ctia khang thé; (v) doan dAb (Ward et
al., Nature, 341:544-546 (1989); WO 90/05144 A1), ma chira ving bién ddi don; va (vi)
ving quyét dinh bd sung dugc phan 14p (complementarity determining region - CDR).
Hon nita, mic du hai viing ctia doan Fv, VL va VH, dugc ma héa bdi céc gen riéng biét,
ching c6 thé duoc lién két, sir dung phuong phép tai tb hop, bing lién két tng hop ma
c6 thé chiing dugc tao ra nhu chudi protein don trong d6 cic viing VL va VH ghép doi
v6i nhau tao thanh cac phén tir c6 hoa tri mét (duge biét nhur 14 Fv chudi don (scFv); vi
du xem, Bird et al., Science, 242: 423-426 (1988); Huston et al., Proc. Natl. Acad. Sci.
USA, 85: 5879-5883 (1988)). Khang thé chudi don nay ciing du dinh dugc bao gdm
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trong thuét ngit "phn lién két khang nguyén" ciia khang thé. Cac dang khéc ctia chudi
don khang thé, nhu 13 thé kép (diabodies), ciing dwgc bao gdm. Céc thé kép 1 khang thé
c6 hai vi tri lién két ddc hiu c6 hoa tri hai, khang thé trong d6 ving VH va VL dugc
biéu dién trén chudi polypeptit don, nhung st dung ciu ndi qué ngén dé cho phép ghép
doi gifta hai viing trén cing mdt chudi, do d6 ép budc cac ving ndy ghép doi véi viing
b sung ctia mdt chudi khac va tao ra hai vi tri lién két khang nguyén (vi dy xem, Holliger
et al., Proc. Natl. Acad. Sci. USA, 90: 6444-6448 (1993); Poljak, R.J., Structure, 2:
1121-1123 (1994)). Céc phén lién két khang thé nay da dwoc biét trong linh vuc nay
(xem, Kontermann va Dubel eds., Antibody Engineering (Springer-Verlag. New York,
2001), trang 790 (ISBN 3-540-41354-5)). Ngoai ra, khang thé chudi don ciing bao gdm
"khang thé thang" chia mot cip cia cic doan Fv truéce sau (VH-CH1-VH-CH1) ma
cling v6i cac polypeptit chudi nhe bd sung, tao thanh mét cp cia cac ving lién két
khang nguyén (Zapata et al. Protein Eng., 8(10): 1057-1062 (1995); va US 5,641,870).

Thuét ngit "khang thé" (hodc "khang thé DLL4") theo sang ché d& cap dén
polypeptit chira m6t hodic nhidu phén lién két khéﬁg nguyén theo sang ché dugc lién két
v6i polypeptit lién két hodc viing bao toan globulin mién dich. Céc polypeptit lién két
chira hai hogic nhidu gbc axit amin duoc lién két bang ciu nbi peptit va duoc st dung dé
lién k&t mot hodc nhidu phin lién két khang nguyén. Céc polypeptit lién két nay da dugc
biét dén trong linh vuc nay (vi du xem, Holliger et al., Proc. Natl. Acad. Sci. USA, 90:
6444-6448 (1993); Poljak, R.J., Structure, 2: 1121-1123 (1994)). Ving bao toan
globulin mién dich dé cap dén viing bao toan chudi niing hodc nhe. Trinh ty axit amin
viing bao toan chudi nang va chudi nhe IgG ngudi da dugc biét trong linh vuc niy va
dugc trinh bay trong Bang 2.

Bang 2. Trinh tw céia viing bio toan chudi ning va viing bio toan chudi nhe IgG
cia nguoi

Protein Ky higu Trinh tu
trinh tu

12345678901234567890123456789012

ving bao toan Ig SEQ ID ASTKGPSVFFLAPSSKSTSGGTAALGCLVKDYFPEPVTV

gama-1 NO:3 SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
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Protein Ky hiéu Trinh tu
trinh tu

12345678901234567890123456789012
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH

EALHNHYTQKSLSLSPGK
Détb%nx@ng SEQ ID ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTV
bao toan Ig NO:4 SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
gama-1 : QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPEA

AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH

EALHNHYTQKSLSLSPGK
ving bao toan Ig SEQ ID TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
kapa NO:5 WKVADNLQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY

EKHKVYACEVTHQGLSSPVTKSFNRGEC

ving bao toan Ig SEQ ID QPKAAPSVTLFPPSXEMLQANKATLVCLISDFYPGAVTV
lamda NO:6 AWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQW
KSHRSYSCQVTHEGSTVEKTVAPTECS

Ngoai ra, khang thé hoic phin lién két khang nguyén ciia né c6 thé 12 mot phan
ciia phan ti két dinh midn dich 16n hon, dugc hinh thanh béi lién két cong héa tri hodc
khong phai cdng hoa tri ciia khang thé hodc phan khéng thé v6i mot hodc nhiéu protein
hodc peptit khac. Cac vi du cta phén tir két dinh mién dich nay bao gdm sir dung ving
nhan streptavidin dé tao thanh phan t& scFv ¢6 bbn phan (Kipriyanov et al., Human
Antibodies and Hybridoma, 6: 93-101 (1995)) va sit dung gbc xystein, peptit danh du,
va duodi polyhistidin tdn cung C dé tao thanh phan tir scFv ¢6 hoa tri hai va dugc biotinyl
héa (Kipriyanov et al., Mol. Immunol., 31: 1047-1058 (1994)). C4c phan khéng thé, nhu
1a cac doan Fab va F(ab")2, c6 thé dugc bao ché tir khang thé nguyén ven st dung céac
k¥ thudt thong thuong, nhu 1a phén c4t bing papain hodic pepsin, twong tng, clia khéng
th& nguyén ven. Hon nita, khang thé, céc phén khéng thé, va cc phan tit két dinh mién
dich c6 thé thu dugc st dung céc k¥ thust ADN tdi td hop chudn, nhu dugc mé ta theo
sang ché va da duoc biét trong linh vyc nay.

"Khang thé duoc phén lép", theo sdng ché, du dinh dé cap dén khéng thé ma vé co
ban khong c6 khang thé khac c6 cac dic tinh khang nguyén khac nhau (vi du, khéng thé
duoc phan 1ap ma lién két dic hidu véi hDLL4 v& co ban khong c6 khang thé lién két
dic hiéu voi cac khang nguyén khac hDLL4). Tuy nhién, khang thé dwoc phan 1ap ma
lién két dc hiéu hDLL4 c6 thé c6 tinh phan ting chéo véi cc khang nguyén khac, nhur
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1a cic phan tt DLL4 tir cac lodi khac (vi du, muDLL4). Hon nita, khang thé dugc phan
1ap 6 thé v& co ban khong c6 nguyén liéu té bao va/hodc cac hda chit phu.

Thuét ngir "khang thé don dong" va viét tit "MADb" vi "mAb", theo sang ché, @&
cap dén khang thé thu duoc tir nhém khéang thé vé co ban ddng nhét, nghia 13, khang thé
riéng biét bao gdm nhom 14 giéng hét ngoai trir ¢6 thé c6 cac ddt bién mot cach ty nhién
ma c6 thé c6 voi sb luong nhéd. Khang thé don dong 13 dic hidu cao, c6 huéng khang lai
khang nguyén don. Hon nita, nguoc lai véi viéc bao ché khang thé da dong ma thong
thuong bao gdm khang thé khac nhau c6 hudng khang lai cac yéu t6 quyét dinh khac
nhau (céc epitop), mdi mAb tryc tiép khéng lai yéu tb quyét dinh don trén khang nguyén.
Su bién ddi "don dong" khong dugc hiéu nhu yéu ciu tao ra khing thé bing phuong
phap cu thé bét ky.

Thuét ngft "khang thé clia ngudi", theo séng ché, du dinh bao gdm khang thé c6
cac ving bién dbi va khong dbi c6 ngudn gbe tir trinh tw globulin mién dich dong mam
ngudi. Khang thé ciia ngudi theo séng ché c6 thé bao gdm cac gdc axit amin khong dugc
m3i héa b%lng trinh tu globulin mién dich dong mam cuia nguoi(vi dy, cac dot bién dugc
dua vao b%mg cach giy dot bién ngiu nhién hodc dic hiéu vi tri in vitro hodc b%mg dot
bién x6ma in vivo), vi du trong cac CDR va cu thé 1a CDR3. Tuy nhién, thuft ngit "khang
thé coa nguoi", theo sang ché, du dinh bao gém khang thé trong d6 trinh ty CDR c6
ngudn gbc tir dong mam ctia mot loai dong vat c6 vii khac, nhu 1a chudt, duge ghép trén
trinh ty khung ctia ngudi.

Thuat ngtr "khang thé ctia nguoi tai t hop", theo sang ché, bao gdm tit ca khang
thé cua ngudi ma dugce bao ché, biéu hién, tao ra, hoic tinh ché béng céch tai td hop,
nhu 13 khang thé duoc biéu hién bang cach sit dung vecto biéu hién tai tb hop dugc
truyén vao té bao chil, khang thé dugc phan 14p tir thu vién khang thé ctia ngudi t6 hop,
t4i t6 hop (Hoogenboom, Trends Biotechnol., 15:62-70 (1997); Azzazy va Highsmith,
Clin. Biochem., 35: 425-445 (2002); Gavilondo va Larrick, BioTechnologies, 29: 128-
145 (2000); Hoogenboom va Chames, Immunol. Today, 21:371-378 (2000)), khang thé
dugc phén 1ap tir ddng vat (vi du, chudt) ma duoc chuyén gen cho cac gen globulin mién
dich nguoi (xem, Taylhodc et al., Nucl. Acids Res., 20: 6287-6295 (1992); Kellermann
va Green, Curr. Opin. Biotechnol., 13: 593-597 (2002); Little et al., Immunol. Today,
21: 364-370 (2000)) hogc khang thé dugc bao ché, bidu hién, tao ra hoic tinh ché bing

céc phuong phép khéac bit ky ma lién quan dén su ghép ndi ciia trinh tw gen globulin
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mién dich ngudi véi trinh tw ADN khéc. Céc khang thé ctia ngudi tai td hop niy ¢6 viing
bién d6i va khong ddi c6 ngudn gde tir trinh ty globulin mién dich dong mam ngui.
Theo mot sb phwong 4n nhét dinh, tuy nhién, khéng thé cia ngudi tai td hop nay chiu
gdy dot bién in vitro (hodc, khi déng vat chuyén gen cho trinh tu Ig ngudi dugce st dung,
gdy dot bién xdma in vivo) va do d6 trinh ty axit amin cta cdc ving VH va VL cua
khang thé tai t6 hop 1a trinh tu ma, trong d6 c6 ngudn gdc tir va ¢b lién quan dén trinh
ty VH va VL dong mam ngudi, ¢ thé khong tdn tai mot cach ty nhién trong kho dong
mam khéng thé clia nguoi in vivo.

Thuét ngit "khang thé kham" dé cap dén khang thé ma chira c4c trinh ty ving bién
dbi chudi ning va nhe tir mdt lodi va trinh ty ving bao toan tir mot loai khéc, nhu 1a
khang thé ¢6 cac viing bién ddi chudi ning va nhe chudt lién két v6i cac viing bao toan
cla nguoi.

Theo séng ché, thuat ngit "CDR" dé cap dén ving quyét dinh bd sung trong trinh
tw bién ddi khéng th&. C6 ba CDR trong mdi viing cia cac ving bién déi ctia chudi ning
va chudi nhe, ma dugc tao ra "CDR1", "CDR2", va "CDR3", dbi voi ting vung trong
cac ving bién d6i. Thuat ngit "tdp hgp CDR" theo séng ché dé cép dén nhém ba CDR
¢6 trong ving bién ddi don ma lién két v6i khang nguyén. Ranh gi¢i chinh x4c cua céc
CDR nay da dugc x4c dinh khac nhau theo cac h¢ théng khac nhau. Hé dugc mo ta boi
Kabat (Kabat et al., Sequences of Proteins of Immunological Interest (National Institutes
of Health, Bethesda, Md. (1987) va (1991)) khong chi d& c4p dén hé danh sb gbc 15 rang
c6 thé ap dung dwoc véi viing bién dbi bit ky clia khéng thé, ma con dé cap dén céc ranh
gi6i gbe chinh x4c xac dinh ba CDR. Céc CDR niy c6 thé dugc dé cap dén nhu "céc
CDR Kabat". Chothia va cac dbng nghiép (Chothia va Lesk, J. Mol. Biol., 196: 901-917
(1987); Chothia et al., Nature, 342: 877-883 (1989)) da tim thy ring cc phan con nhit
dinh trong c4c CDR Kabat chip nhén c4u tao khung chinh peptit gin gidng hét, di c6
tinh da dang 16n & mtc 40 trinh ty axit amin. Cac phén con ndy dugc tao ra nhu "L1",
"L2" va "L3", hodc "H1", "H2", va "H3", trong d6 "L" va "H" 14 c4c viing chudi nhe va
chudi niing twong tng. Céc ving ndy c6 thé duoc dé cap dén nhu "céc CDR Chothia",
ma c6 dudng bién chdng 14n 1én cac CDR Kabat. Cac dudng bién khac xéc dinh céc
CDR chéng 14n 1én cac CDR Kabat d& dugc md ta béi Padlan, FASEB J., 9: 133-139
(1995) va MacCallum, J. Mol. Biol., 262(5): 732-745 (1996). V& cac dinh nghia dudng

bién CDR khéc c6 thé khong tuan theo hoan toan mot trong s céc hé thdng theo sdng
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ché, nhung chip nhéan ring ching s& chdng 14n 1én cac CDR Kabat, mic dit ching c6
thé 1am ngén hon hogc dai hon tiry theo dy doan hodc tht nghiém d6i v&i cac gbe cu thé
hogic cac nhém gde hodc tham chi toan bd CDR mién 13 khéng anh huéng déng ké dén
lién két khang nguyén. Phuong phap dugc sit dung & day co thé sir dung cac CDR dugc
x4c dinh theo hé bét ky trong sb cac hé nay, mic du cic phuong an nhét dinh st dung
cac CDR theo dinh nghia Kabat hodc Chothia.

Céac thuat ngit "danh s6 Kabat,” "cac dinh nghia Kabat", va "d4nh diu Kabat" dugc
sit dung thay thé 13n nhau theo sang ché. Cac thuét ngir nay, da duoc biét trong linh vuc
ndy, dé cap dén hé danh s cac gdc axit amin ma bién ddi nhidu hon (nghia 13, siéu bién
d6i) cac gbc axit amin khac trong cc ving bién dbi chudi nang va nhe clia khang thé,
hodc phén lién két khang nguyén ctia n6 (Kabat et al., Ann. NY Acad. Sci., 190: 382-
391 (1971) va Kabat et al., Sequences of Proteins of Immunological Interest, Fifth
Edition, U.S Department of Health and Human Services, NIH Publication No. 91-3242
(1991)). Véi ving bién dbi chudi ning (VH), ving siéu bién ddi nam trong khoang tir
axit amin & vi tri 31 dén 35 cho CDR1, axit amin & vi trf tir 50 dén 65 cho CDR2, va
axit amin & vi tri tir 95 dén 102 cho CDR3. Véi vung bién ddi chudi nhe (VL), ving
siéu bién dbi ndm trong khoang axit amin & vi tri tir 24 dén 34 cho CDRI, axit amin &
vi trf tir 50 dén 56 cho CDR2, va axit amin & vi tri tir 89 dén 97 cho CDR3.

Su ting trudng va phén tich co s& dit liéu cong rong réi cla trinh tu axit amin cia
cic ving bién dbi ciia chudi nhe va chudi ning trong hai muoi nim qua da dan dén sy
hiéu biét ctia cac dudng bién giéi thong thudng gifta cac ving khung (FR) va trinh tu
CDR trong trinh ty ving bién dbi va cho phép ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuat ndy xéc dinh chinh x4c cdc CDR theo hé danh sb Kabat, danh s6 Chothia,
hoic cac hé khac. Vi du xem bai bdo, Martin, "Protein Sequence and Structure Analysis
of Antibody Variable Domains," Trong Kontermann and Diibel, eds., Antibody
Engineering (Springer-Verlag, Berlin, 2001), chuwong 31, céc trang 432-433. Phuong
phép hitu ich x4c dinh trinh ty axit amin ctia cic CDR Kabat, va do d6 cling nhu trinh
tu cua cac FR Kabat, trong trinh ty axit amin cuia cac vung biéﬁ d6i cta chudi nang (VH)
va chudi nhe (VL) duoc dua ra bén dudi:

Pé x4c dinh trinh ty axit amin CDR-L1:

Bit dau khoang 24 gbc axit amin tir d4u amin cta ving VL;

Géc trude trinh ty CDR-L1 1udn ludn 1a xystein (C);
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Gdc sau trinh ty CDR-L1 ludn luén 13 tryptophan (W), thudong 1& Trp-Tyr-
Gln (W-Y-Q), ma con 13 Trp-Leu-Gln (W-L-Q), Trp-Phe-Gln (W-F-Q), va
Trp-Tyr-Leu (W-Y-L);
Thudng dai tir 10 dén 17 gbe axit amin.

Pé x4c dinh trinh tu axit amin CDR-L2:
Lu6n bt ddu 1a 16 gdc sau két thuc ctia CDR-L1;
Céc gbc trude trinh ty CDR-L2 nhin chung 13 Ile-Tyr (I-Y), ma con 13 Val-
Tyr (V-Y), Ile-Lys (I-K), va Ile-Phe (I-F);
Ludn ¢6 chidu dai 1a 7 gbc axit amin,

Dé x4c dinh trinh ty axit amin CDR-L3:
Ludn bt diu 13 33 axit amin sau két thic cia CDR-L2;
Gdc truge trinh ty axit amin CDR-L3 ludn ludn 1 xystein (C);
Céac gbc sau d6 ludn ludn 1a Phe-Gly-X-Gly (F-G-X-G) (SEQ ID NO:7),
trong d6 X 1a axit amin bét ky;
Thudng dai tir 7 dén 11 gbc axit amin.

Pé x4c dinh trinh ty axit amin CDR-H1:
Bét ddu khoang 31 gbc axit amin tir d4u amino cta ving VH va ludn ludn 1a
9 gbc sau xystein (C);
Céac gbc trude ludn ludn 1a Cys-X-X-X-X-X-X-X-X (SEQ ID NO:8), trong
d6 X 13 axit amin bét ky;
Gdc sau ludn ludn 13 Trp (W), thong thuong 13 Trp-Val (W-V), ma con la
Trp-Ile (W-I), va Trp-Ala (W-A);
Thudng dai tir 5 dén 7 gbe axit amin.

Pé x4c dinh trinh ty axit amin CDR-H2:
Bit dau ludn ludn 1a 15 gbc axit amin tir sau két thic cia CDR-H1;
Céc gbc trude thong thuong 13 Leu-Glu-Trp-Ile-Gly (L-E-W-I-G) (SEQ ID
NO:9), ma con 13 cac bién ddi khac;
Cac gbc sau 1a Lys/Arg-Leu/Ile/Val/Phe/Thr/Ala-Thr/Ser/Ile/Ala (K/R-
L/I/V/F/T/A-T/S/T/A);
Chiéu dai thong thuong 13 tir 16 dén 19 gbc axit amin.

Pé xéc dinh trinh ty axit amin CDR-H3:
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Lu6n bét diu 1a 33 gbc axit amin tir sau két thic cia CDR-H2 va ludn ludn
1a 3 sau xystein (C);

Céc gbc trude ludn ludn 1a Cys-X-X (C-X-X), trong d6 X 1 axit amin bétky,
théng thuong 1a Cys-Ala-Arg (C-A-R);

Céc gbc sau ludn ludn 12 Trp-Gly-X-Gly (W-G-X-G) (SEQ ID NO:10), trong
d6 X 1 axit amin bét ky;

Thuong dai tir 3 dén 25 gdc axit amin.

Thuét ngit "khang thé ghép CDR" d& cép dén khang thé chura trinh tuy ving bién
d6i chudi ning va nhe tir mot lodi nhung trong d6 trinh ty ciia mot hodc nhiéu ving CDR
cua VH va/hoac VL dugc thay thé bing trinh tw CDR ctia mot loai khéc, nhu 13 khéng
thé c6 cac ving bién d6i chudi ning va nhe chudt trong d6 mot hodc nhiéu CDR trong
s6 cac CDR chudt (vi du, CDR3) dugc thay thé bing trinh tw CDR ngudi.

Thuét ngit "khéng thé duoc lam tuong thich véi ngudi" & cap dén khang thé chtra
trinh tw ving bién d6i chudi ning va nhe tir loai khong phai ngudi (vi du, chudt), nhung
trong 46 it nhéit mot phén cua trinh ty VH va/hoéc VL duogc thay d6i dé "twong thich véi
nguoi," hon nghia 13, twong ty trinh tu bién d6i dong mAm cia ngudi. "Khéang thé duoc
lam tuong thich véi nguoi" 1a khang thé hodc bién thé, din xuét, dang twong tu, hoic
doan ciia n6, ma lién két dic hiéu mién dich véi khang nguyén dang quan tdm va chra
viing khung (FR) vé co ban c6 trinh ty axit amin ciia khang thé ciia ngudi va viing quyét
dinh bd sung (CDR) vé co ban c6 trinh ty axit amin cta khéng thé khong phai ctia nguoi.
Theo séng ché, thuat ngit "vé co ban" trong ngit canh cia CDR dé cap dén CDR c6 mirc
d6 trong ddng vé trinh ty axit amin it nhit 80%, it nht 85%, it nhit 90%, it nhét 95%,
it nhit 98% hoic it nhit 99% so véi trinh tu axit amin cia CDR khang thé khong phai
ctia ngudi. Khang thé duoc 1am twong thich véi ngudi chira v& co ban tht ca cia it nhét
mot, va thong thuong 12 hai ving bién ddi (Fab, Fab', F(ab") 2, FabC, Fv) trong d6 tat ca
hodc vé& co ban tit ca cac ving CDR tuong {ng véi cac ving cua globulin mién dich
khong phai cia ngudi (nghia 13, khang thé nhan) va tit c4 hodic vé co ban tit ca céc viing
khung 1a cac ving khung cta trinh tu lién ng globulin mién dich nguoi. Theo mot
phuong 4n, khang thé dwgc 1am twong thich véi ngudi ciing chira it nhat mot phan cia
ving bao toan globulin mién dich (Fc), thong thudng 12 mot phan cia globulin mién
dich ngudi. Theo mdt sb phuong 4n, khéng thé duoc 1am tuong thich véi ngudi chia ca

chudi nhe ciing nhu it nhat ving bién doi cia chudi niing. Khang thé cling c6 thé bao
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gém cac vung CH1, ban 18, CH2, CH3, va CH4 cua chudi nang. Theo mdt sb phuong
an, khang thé duoc 1am twong thich véi ngudi chi chita chudi nhe dugc 1am twong thich
v&i ngudi. Theo mot sé phwong 4n, khang thé dugc 1am twong thich véi ngudi chi chira
chudi ning dugc 1am tuong thich véi ngudi. Theo cac phuong én cu thé, khang thé duoc
1am twong thich véi ngudi chi chira ving bién ddi dugc 1am tuong thich véi ngudi clia
chudi nhe vd/hoic chudi ning dugc lam twong thich v&i ngudi.

Khang thé duge 1am tuong thich véi ngudi 6 thé dugc chon tir nhém bét ky cia
cac globulin mién dich, bao gdm IgM, IgG, IgD, IgA, va IgE, va isotyp bét ky, bao gdm
khong bi gidi han ¢ IgGl, 1gG2, IgG3, va IgG4. Khang thé dugc 1am tuong thich véi
ngudi c¢6 thé bao gdm trinh ty tir hon mdt nhém hodc isotyp, va céc ving bao toan cy
thé c6 thé duge chon dé téi wu cac chirc ning phan tng mong mudn bing céch sir dung
cac k¥ thuat da duge biét trong linh vuc nay.

Céc vung khung va cdc CDR ctia khéng thé dwoc 1am tuong thich véi nguoi cin
khong twong ng chinh xac véi trinh ty gbc, vi du, CDR khang thé nhan hoic khung
lién tmg c6 thé dugc gy dot bién bing cach thé, chén, va/hoic x6a it nhit mot gde axit
amin sao cho CDR hoiic gbc khung & vi tri d6 khong twong ing véi khang thé nhan hozc
khung lién ing. Theo phuong 4n wu tién, tuy nhién, cac dot bién nay s& khong rong.
Théng thudng, it nhit 80%, tét hon 14 it nhit 85%, tt hon nita 14 it nhit 90%, va tt
nhét 12 it nhat 95% cua cac gbe khang thé dwgc lam twong thich véi nguoi sé twong ng
vé6i cac gbe cua trinh ty FR va CDR ban dAu. Theo sang ché, thuét ngit "khung lién ing"
@& cap dén ving khung trong trinh tu globulin mién dich lién tng. Theo sang ché, thuat
ngit "trinh tw globulin mién dich lién ing" dé cap dén trinh tw dwgc tao thanh tir cac axit
amin thuong xudt hién ra nhét (hodc nucleotit) trong ho cta trinh tw globulin mién dich
c6 lién quan (vi du xem, Winnaker, From Gens to Clones (Verlagsgesellschaft,
Weinheim, 1987)). Do d6, "trinh tw globulin mién dich lién ing" c6 thé bao gdbm "(c4c)
vung khung lién ing" va/hodc "(cac) CDR lién tng". Trong ho cua céc globulin mién
dich, mdi vi tri trong trinh tu lién Gng duge chiém gilt bdi axit amin thudng xuét hién ra
nhét & vi tri d6 trong ho. Néu hai axit amin xuét hién v6i tn xuit bing nhau, thi c6 thé
dugc bao gdm trong trinh tu lién ting.

Khang thé "truéng thanh vé 4i luc" 1a khang th8 c6 mot hodc nhiéu thay dbi trong
mdt hodc nhidu CDR ctia n6 ma din dén cai thién 4i lyc ctia khang thé v6i khang nguyén

dich, so v&i khang thé ban ddu ma khong c6 (c4c) thay d6i. Khang thé truong thanh vé
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ai lyc vi du s€ c6 4i lyc nanomol hodc thdm chi picomol véi khang nguyén dich. Sy thay
dbi clia cac quy trinh san xuét khang thé truéng thanh vé ai luc 12 da biét trong linh vure
ndy. Vi du, Marks et al., BioTechnology, 10: 779-783 (1992) mé t& su 1am trudng thanh
v& mit 4i luyc bdi su sép xép lai ving VH va VL. Su gy dot bién ngiu nhién cia CDR
va/hoic cac gbe viing khung dwoc mé ta bai Barbas et al., Proc. Nat. Acad. Sci. USA,
91: 3809-3813 (1994); Schier et al., Gen, 169: 147- 155 (1995); Yelton et al., J.
Immunol., 155: 1994-2004 (1995); Jackson et al., J. Immunol., 154(7): 3310-3319
(1995); Hawkins et al, J. Mol. Biol., 226: 889-896 (1992). Sy dot bién chon loc & vi tri
gdy dot bién chon loc va & vi tri tiép xtc hodc siéu ddt bién véi géc axit amin c6 hoat
tinh tdng dugc mo ta trong US 6,914,128 B1.

Thuét ngit "protein li€n két da héa tri" biéu thi protein li€n két chira hai hodc nhiéu
vi tri lién két khang nguyén (cling duwoc @& cip & ddy nhu "cac ving lién két khéng
nguyén"). Protein lién két da héa tri t5t hon 12 duoc thao tic d& c6 ba hodc nhiéu vi tri
lién két khang nguyén, va nhin chung khong phai 12 khang thé xudt hién mot cach tu
nhién. Thuat ngft "protein lién két da dic hidu" d& cap dén protein lién két c6 kha ning
lién két hai hodc nhiéu dich c6 lién quan hozic khong lién quan, bao gdm protein lién két
¢6 kha nang lién két hai hodc nhiéu epitop khic nhau clia ciing mét phén tir dich.

Thuét ngit "khang thé dic hiéu kép", theo sang ché, d& cap dén khang thé c6 chiéu
dai ddy du ma duoc tao ra bang k§ thuit quadroma (xem bai bao ciia Milstein et al.,
Nature, 305(5934): 537-540 (1983)), bing cach héa két hop hai khang thé don dong
khéc nhau (xem, Staerz et al., Nature, 314(6012): 628-631 (1985)), hoic bing k¥ thuét
d6t bién diém hodc cac nghién ctru twong tw ma dua cac dot bién vao ving Fc (xem bai
béo ctia Holliger et al., Proc. Natl. Acad. Sci. USA, 90(14): 6444-6448 (1993)), din dén
nhiéu loai globulin mién dich khic nhau cta chung chi 1a khéng thé dic hiéu kép churc
ning. B&i chirc ning phén tir, khang thé c6 hai vi trf lién két dic hiéu lién két véi mot
khang nguyén (hodic epitop) trén khang nguyén ciia hai canh tay lién két ctia né (mét
cip HC/LC), va lién két v6i khang nguyén khac nhau (hoc epitop) trén cénh tay th hai
ctia né (mot HC/LC ciip khac). Bing dinh nghia nay, khang thé c6 hai vi tri lién két dic
hiéu c6 hai canh tay lién két khang nguyén khac nhau (trong ca tinh dic hiéu va CDR),
va 1 ¢6 hoa tri mot dbi véi mdi khang nguyén lién két véi né.

Thuét ngit "khang thé diic hidu kép", theo sang ché, dé cap dén khang thé c6 chiéu

dai ddy di ma c6 thé lién két v6i hai khang nguyén khac nhau (hodc céc epitop) trong

-55-



21403

mdi khang thé ciia hai canh tay lién két ctia né (mét cip HC/LC) (xem cong b6 don PCT
s6 WO 02/02773). Do d6, protein lién két diic hiéu kép c6 hai cénh tay lién két khang
nguyén giéng nhau, véi tinh dic hiéu gidng hét va trinh tw CDR gidng hét, va c6 hoéa tri
hai dbi voi mdi khang nguyén lién két vai né.

Céc protein lién két "ving bién ddi kép" ("DVD") theo sang ché chira hai hodc
nhidu vi trf lién két khang nguyén va c6 thé 1 cac protein lién két c6 hoa tri hai (hai vi
tri lién két khang nguyén), c6 héa tri bbn (bdn vi tri lién két khdng nguyén), hosic nhidu
hoa tri. Cac DVD c6 thé 1a don dic hiéu, nghia 13, c6 kha ning lién két v6i mot khang
nguyén (hodc mdt epitop dic hiéu), hodc da déc hiéu, nghia 1, c6 kha nang lién két voi
hai hodc nhiéu khang nguyén (nghia 13, hai hodc nhiéu epitop clia ciing mdt phan tir
khang nguyén dich hodc hai hodc nhidu epitop ctia cac khang nguyén dich khac nhau).
Protein lién két DVD wu tién chira hai polypeptit DVD chudi ning va hai polypeptit
DVD chudi nhe duge d& cdp dén nhu "globulin mién dich DVD" hogc "DVD-Ig".
Protein lién két DVD-Ig nay do d6 c¢6 bac bdn va goi lai phan tir IgG, nhung cung clp
nhidu vi trf lién két khang nguyén hon phén tir IgG. Do d6, mdi nira ciia phan ti DVD-
Ig c6 bdn phin goi lai mot nira phan tir IgG va chira polypeptit DVD chudi ning va
polypeptit DVD chudi nhe, nhung khong gibng mot cip ciia chudi ning va nhe ctia phan
tr IgG ma tao ra vung li€én két khang nguyén don, mét cip cia chudi ning va nhe cua
DVD-Ig tao ra hai hodc nhiéu vi tri lién két khang nguyén.

MB&i vi tri lién két khang nguyén clia protein lién két DVD-Ig c6 ngudn gbc tir
khéng thé don dong cho ("ban diu") va do d6 chira viing bién dbi chudi ngng (VH) va
viing bién d6i chudi nhe (VL) véi tdng sau CDR c6 lién quan dén lién két khang nguyén
trén cac vi tri lién két khang nguyén. Do d6, protein lién két DVD-Ig ma lién két hai
epitop khac nhau (nghia 13, hai epitop khac nhau cuia hai phén tir khang nguyén khéc
nhau hoic hai epitop khac nhau ciia cing mt phan tir khdng nguyén) chira vi tri lién Kkét
khang nguyén c6 ngudn gdc tir khang thé don dong ban dau dau tién va vi tri lién két
khang nguyén cuia khang thé don dong ban dau thir hai.

M ta kiéu, sy biéu hién, va dic tinh cia céc phén tir lién két DVD-Ig dugc dua
ra trong cdng bd PCT s6 WO 2007/024715, US 7,612,181, va Wu et al., Nature Biotech.,
25:1290-1297 (2007). Vi du wu tién ctia cac phan tr DVD-Ig nay chira chudi ning chira
cong thirc cdu tric VD1-(X1)n-VD2-C-(X2)n, trong d6 VDI 14 ving bién dbi chudi

nang dau tién, VD2 1a ving bién dbi chudi niing th hai, C 1a viing bao toan chudi ning,
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X1 12 cAu ndi mién 1a khong phai 1a CH1, X2 1a ving Fc, va n 1a 0 hoic 1, nhung t6t
hon 13 1; va chudi nhe chira cong thic cdu tric VD1-(X1)n-VD2-C-(X2)n, trong d6
VD1 1a vang bién ddi chudi nhe ddu tién, VD2 13 ving bién ddi chudi nhe tht hai, C 13
viing bao toan chudi nhe, X1 14 cau nbi mién 13 khong phai 1a CH1, va X2 khong bao
gbdm ving Fc; va n 13 0 hodc 1, nhung t6t hon 1a 1. DVD-Ig nay c6 thé bao gdm hai
chudi ning nay va hai chudi nhe nay, trong d6 mdi chudi chira cic ving bién déi dugc
lién két theo trat tu trude sau khong c6 ving bao toan xen k& gitta cac viing bién ddi,
trong d6 chudi ning va chudi nhe két hop dé tao thanh céc vi tri lién két khang nguyén
chirc néng trude sau, va mot cap chudi ning va nhe c6 thé két hop v6i mot cip chudi
ning va nhe khéc dé tao thanh protein lién két c6 bbn phin véi bdn vi tri lién két khang
nguyén chirc nang. Theo mot vi du khac, phan trt DVD-Ig ¢6 thé chtra chudi ning va
nhe ma mdi chudi chira ba ving bién ddi (VD1, VD2, VD3) dugc lién két theo trat ty
trude sau khong c¢6 ving bao toan xen ké gifra cac vung bién ddi, trong d6 mét cap chudi
ning va nhe c6 thé két hop dé tao thanh ba vi tri lién két khang nguyén, va trong d6 mot
cdp chudi ning va nhe ¢6 thé két hop v6i mot cip chudi ning va nhe khac dé tao thanh
protein lién két c6 bbn phan véi sau vi tri lién két khang nguyén.

Theo phuong an wu tién, protein lién két DVD-Ig theo séng ché khong chi lién két
v6i cing cac phén tir dich duogc lién két boi khang thé don dong ban d4u ctia n6, nhung
cling ¢6 mot hodc nhiéu dic tinh mong mudn cta mot hodc nhidu cia khang thé don
dong ban du ctia n6. Tt hon 13, dic tinh thém nay 13 thong s6 khang thé ciia mdt hoic
nhiéu khang thé don dong ban du. Céc thong sb khang thé ma co thé déng gép‘ vao
protein lién két DVD-Ig tir mot hodc nhiu khéng thé cia khang thé don dong ban déu
ctia né bao gdm, nhung khong chi gii han &, tinh ddc hiéu khang nguyén, 4i lyc khang
nguyén, hiéu lyc, chirc néng sinh hoc, nhan dang epitop, do dn dinh protein, d6 hoa tan
protein, hiéu lyc san xuét, tinh sinh mién dich, dugc dong hoc, tinh sinh kha dung, tinh
phén tmg chéo ciia md, va lién két khang nguyén tién hoéa thing.

Protein lién két DVD-Ig theo sang ché lién két vé6i it nhat mot epitop ciia protein
DLL4 cua nguoi. Cac vi du khong bi gidi han cta protein li€én két DVD-Ig theo séng
ché bao gdm protein lién két DVD-Ig lién két v6i mot hodc nhidu epitop ciia DLL4 clia
ngudi, protein lién két DVD-Ig lién két v6i epitop ctia DLL4 clia ngudi va epitop cla

DLL4 cuia mot loai khéac (vi dy, chudt), va protein li€én két DVD-Ig lién két v6i epitop
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cia DLL4 cha nguoi va epitop cia mdt phan t&r dich khac (vi du, VEGFR2 hodc
VEGFR1).

"Vi trf lién két khang nguyén chirc ning" cuia protein lién két 1a vi tri ¢6 kha ning
lién két v6i khang nguyén dich. Ai lyc lién két khang nguyén ctia vi tri lién két khang
nguyén khong cdn manh nhu khéng thé ban dAu ma c6 vi tri lién két khang nguyén do,
nhung kha nang lién két khang nguyén c6 thé do dugc bing cach sir dung phuong phap
bét ky trong s6 cac phwong phap da biét dé danh gia lién két khang thé véi khang nguyén.
Hon nita, 4i luc lién két khang nguyén ctia mdi vi tri trong s cac vi tri lién két khang
nguyén cta khang thé nhidu héa tri & day khong can dinh lugng giéng nhau.

Theo séng ché, c4c thuét ngft "chit nhan" va "khang thé nhan" @& cap dén khang
thé hodc trinh tu axit nucleic tao ra hodc ma hoéa it nhit 80%, it nhit 85%, it nhat 90%,
it nhét 95%, it nhit 98%, hodc 100% trinh ty axit amin ctia mot hodc nhiéu vung khung
(cac FR). Theo mot sd phwong 4n, thuat ngit "chit nhan" dé cép dén trinh tu axit amin
hodc axit nucleic khang thé tao ra hosic ma héa (cic) ving bao toan. Theo mt phuong
an khac, thuat ngt "chit nhan" dé cap dén trinh tu axit amin ho#c axit nucleic khang thé
tao ra hodc ma hoa mot hoic nhiéu ving khung va (c4c) ving bao toan. Theo phuong
an cy thé, thuat ngit "chit nhan" d& cap dén trinh ty axit amin hodc axit nucleic khang
thé ciia ngudi ma tao ra hodic ma hoa it nhit 80%, tét hon 14, it nhat 85%, it nhat 90%, it
nhit 95%, it nhit 98%, hoic 100% trinh tu axit amin ciia mot hodc nhidu ving khung.
Theo phuong 4n ndy, chit nhan c6 thé chira it nhét 1, it nht 2, it nhit 3, it nhit 4, it nhét
5, hodc it nhét 10 géc axit amin ma khong cé & mot hodc nhiéu vi tri cu thé cua khéng
thé ciia ngudi. Ving khung chit nhan va/hoic (c4c) ving bao toan chét nhéan vi du c6
thé c6 ngudn gbc hoic thu duoc tir gen khang thé dong mam, gen khang thé truéng
thanh, khang thé chirc niang (vi du, khang thé da dugc biét dén trong linh vuc nay, khéng
thé dang tim kiém, hogic khang thé c6 ban trén thi truong).

Theo sang ché, thuat ngir gbc "chudn" d& cép dén gbc trong CDR hoic khung ma
xdc dinh cdu trac CDR chuén cu thé nhu duge x4c dinh béi Chothia et al. (J. Mol. Biol.,
196:901-917 (1987); Chothia et al., J. Mol. Biol., 227: 799-817 (1992), c4 hai duogc dua
vao day bang cach vién din). Theo Chothia et al., cc phan chinh ciia cac CDR cia nhiéu
khéng thé c6 cdu hinh khung peptit chinh gin gidng nhau mic du tinh da dang & mc
do trinh tu axit amin 16n. M3i c4u triic chudn chi ra tip hop d4u tién cua cac goc xodn

cua khung peptit chinh cua phan k& nhau ctia cc gbc axit amin tao thanh vong.
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Theo séng ché, cac thuat ngit "chit cho" va "khang thé cho" dé cap dén khang thé
tao ra mot hodc nhiéu CDR. Theo phuong an uu tién, khang thé cho 1a khéng thé tir loai
khac v6i khang thé ma ving khung thu duge hodc c6 ngudn gde tir d6. Trong phan noi
dung ctia khang thé dugc 1am tuong thich véi ngudi, thuét ngt "khéng thé cho" dé cap
dén khang thé khong phai clia ngudi tao ra mot hodic nhiéu CDR.

Theo sang ché, thuét ngit "khung" hoic "trinh ty khung" dé cap dén trinh tu con
lai ctia ving bién ddi khong c6 cac CDR. Béi vi dinh nghia chinh x4c cua trinh tw CDR
¢6 thé dugc x4c dinh bing cac hé thdng khac nhau (vi du, xem & trén), nghia cla trinh
tu khung dugc hidu khac nhau twong tmg. Sau CDR (CDR-L1, -L2, va -L3 cua chudi
nhe va CDR-H1, -H2, va -H3 ctia chudi ning) ciing chia c4c viing khung trén chudi nhe
va chudi ning thanh bén phan ving (FR1, FR2, FR3, va FR4) trén mdi chudi, trong d6
CDRI1 c6 vi tri gitta FR1 va FR2, CDR?2 gitta FR2 va FR3, va CDR3 giita FR3 va FR4.
Khong dugc chi rd nhu cic phén ving cu thé nhu FR1, FR2, FR3, hoic FR4, ving
khung, nhu duoc dé cip dén khac, biéu dién cac FR t6 hop trong ving bién ddi ctia chudi
globulin mién dich don xuét hién mot cach tw nhién. Theo sang ché, FR biéu dién céc
phén viing bén, va cc FR biéu dién hai hogc nhiéu phan viing bén tao thanh ving khung.

Céc trinh trr khung chudi ning va chudi nhe ngudi (FR) da dugc biét trong linh
vuc nay ma c¢6 thé dugc sir dung nhu trinh ty khung "chit nhan" chudi ning va chudi
nhe (hodc don gian 13, trinh ty "chét nhan") d& 1am cho c6 tinh ngudi khang thé khong
phai ctia nguoi bang cach st dung céc k¥ thuat da duge biét trong linh vuc nay. Theo
mot phuong 4n cia sang ché, cac trinh tw nhan chudi ning va chudi nhe ngudi dugc
chon tir trinh tu khung dugc liét ké trong co sé dit li€u co sin cong khai nhu 13 co s& V
(quy trinh chuyén siéu vin ban://vbase.mrc-cpe.cam.ac.uk/) hogc trong hé théng thong
tin qudc té ImMunoGenTics® (hé théng thong tin IMGT®) (quy trinh chuyén siéu vin
ban://imgt.cines.fr/texts/IMGTrepertoire/LocusGens/). Bang 3, bén dudi, cung cép danh
sach khong gidi han cta cac vi du cla trinh ty nhén chudi ning ngudi da duge biét trong
linh vuc nay. Bang 4, bén dudi, cung cép danh sach khong gi6i han cia céc vi du cua
trinh tw nhén chudi nhe ngudi da dugc biét trong linh vire nay. Theo mot phuong an cia
sang ché, trinh tu nhan chudi niing va chudi nhe nguoi duge chon tir trinh ty axit amin
dugec md ta trong Bang 3 va Bang 4, bén dudi, tuy nhién, céc trinh ty nhin chudi ning
va nhe nguoi khac khéng duoc liét ké trong céc bang 3 va 4 ¢ thé ciing duoc sir dung

@8 1am cho c6 tinh ngudi khang thé theo sang ché.
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Bang 3. Trinh t nhin chudi ning

SEQ Ving protein / Trinh tu axit amin
ID NO: | Ho dong mam gan nhat
12345678901234567890123456789012
11 VH3-7 FR1 | EVQLVESGGGLVQPGGSLRLSCAASGFTFS
12 VH3-7 FR2 | WWRQAPGKGLEWVA
13 VH3-7 FR3 | RFTISRADNKNSLYLQMNSLRAEDTAVYYCAR
14 JH4 FR4 | WGQGTLVTVSS
15 VH3 lién itng FR1 | EVQLVESGGGLVQPGGSLRLSCAASGFTFS
16 VH3 lién tng FR2 | WWRQAPGKGLEWVS
17 VH3 lién ing FR3 | RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR
18 JH4 FR4 | WGQGTLVTVSS
19 VH1-46 FR1 | QVQLVQSGAEVKKPGASVKVSCKASGYTFT
20 VH1-46 FR2 | WWRQAPGQGLEWMG
21 VH1-46 FR3 | RVTMTRDTSTSTVYMELSSLRSEDTAVYYCAR
22 JH4 FR4 | WGQGTLVTVSS
23 VH3-30 FR1 | QVQLVESGGGVVQPGRSLRLSCAASGFTFS
24 VH3-30 FR2 | WWRQAPGKGLEWVA
25 VH3-30 FR3 | RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAR
26 JH3 FR4 | WGQGTMVTVSS
27 VH3 lién ing FR1 | EVQLVESGGGLVQPGGSLRLSCAASGFTFS
28 VH3 lién ng FR2 | WWRQAPGKGLEWVS
29 VH3 lién img FR3 | RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAR
30 JH3 FR4 | WGQGTMVTVSS
31 VH2-70/JH6 FR1 | EVTLRESGPALVKPTQTLTLTCTFSGFSLS
32 VH2-70/JH6 FR2 | WIRQPPGKALEWLA
33 VH2-70/JH6 FR3 | RLTISKDTSKNQVVLTMTNMDPVDTATYYCAR
34 VH2-70/JH6 FR4 | WGQGTTVTVSS
35 VH2-26/JH6 FR1 | EVTLKESGPVLVKPTETLTLTCTVSGFSLS
36 VH2-26/JH6 FR2 | WIRQPPGKALEWLA
37 VH2-26/JH6 FR3 | RLTISKDTSKSQVVLTMTNMDPVDTATYYCAR
38 VH2-26/JH6 FR4 | WGQGTTVTVSS
39 VH3-72/JH6 FR1 | EVQLVESGGGLVQPGGSLRLSCAASGFTFS
40 VH3-72/JH6 FR2 | WWRQAPGKGLEWVG
41 VH3-72/JH6 FR3 | RFTISRDDSKNSLYLOMNSLKTEDTAVYYCAR
42 VH3-72/JH6 FR4 | WGQGTTVTVSS
43 VH3-21/JH6 FR1 | EVQLVESGGGLVKPGGSLRLSCAASGFTFS
44 VH3-21/JH6 FR2 | WRQAPGKGLEWVS
45 VH3-21/JH6 FR3 | RFTISRADNKNSLYLOMNSLRAEDTAVYYCAR
46 VH3-21/JH6 FR4 | WGQGTTVTVSS
47 VH1-69/JH6 FR1 | EVQLVQSGAEVKKPGSSVKVSCKASGGTF'S
48 VH1-69/JH6 FR2 | WWRQAPGQGLEWMG
49 VH1-69/JH6 FR3 | RVTITADKSTSTAYMELSSLRSEDTAVYYCAR
50 VH1-69/JH6 FR4 | WGQGTTVTVSS
51 VH1-18/JH6 FR1 | EVQLVQSGAEVKKPGASVKVSCKASGYTFT
52 VH1-18/JH6 FR2 | WRQAPGQGLEWMG
53 VH1-18/JH6 FR3 | RVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR
54 VH1-18/JH6 FR4 | WGQGTTVTVSS
55 IGHV4-59 FR1 | EVQLQESGPGLVKPT&AP HoPLSLTCTVSGGSIS
56 IGHV4-59 FR2 | WIRQPPGKGLEWIG
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SEQ Ving protein / Trinh ty axit amin
ID NO: | Ho dong mim gin nhét
57 IGHV4-59 FR3 | RVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
58 IGHV4-59/JH FR4 | WGQGTLVTVSS
59 IGHV3-66 FR1 | EVQLVESGGGLVQPGGSLRLSCAVSGGSIS
60 IGHV3-66 FR2 | WIRQAPGKGLEWIG
61 IGHV3-66 FR3 | RVTISVDTSKNSFYLQMNSLRAEDTAVYYCAR
62 IGHV3-66/JH FR4 | WGQGTLVTVSS
63 IGHV4-59 FR1 | EVQLQESGPGLVKPGETLSLTCTVSGGSIS
64 IGHV4-59 FR2 | WIRQAPGKGLEWIG
65 IGHV4-59 FR3 | RVTISVDTSKNQFYLKLSSVRAEDTAVYYCAR
66 IGHV4-59/JH FR4 | WGQGTLVTVSS
67 IGHVS5-51 FR1 | EVQLVQSGTEVKKPGESLKISCKVSGGSIS
68 IGHV5-51 FR2 | WIRQMPGKGLEWIG
69 IGHV5-51 FR3 | QVTISVDTSFNTFFLOQWSSLKASDTAMYYCAR
70 IGHV5-51/JH FR4 | WGQGTMVTVSS
71 IGHV2-70 FR1 | EVTLRESGPALVKPTQTLTLTCTVSGGSIS
72 IGHV2-70 FR2 | WIRQPPGKGLEWIG
73 IGHV2-70 FR3 | RVTISVDTSKNQFVLTMTNMDPVDTATYYCAR
74 IGHV2-70/JH FR4 | WGQGTTVTVSS
75 IGHV3-15 FR1 | EVQLLESGGGLVKSGGSLRLSCAASGFTFR
76 IGHV3-15 FR2 | WWRQAPGKGLEWVA
77 IGHV3-15 FR3 | RFTISRDNSKNTLYLQLNSLRAEDTAVYYCAK
78 IGHV3-15/JH FR4 | WGQGTMVTVSS
79 IGHV3-43 FR1 | EVQLVESGGGVVQPGGSLRLSCAASGFTFG
80 IGHV3-43 FR2 | WWRQAPGKGLEWVA
81 IGHV3-43 FR3 | RFTISRDNSKNTLYLQLNSLRAEDTAVYYCAK
82 IGHV3-43/JH FR4 | WGQGTMVTVSS
Bang 4. Trinh ty nhén chudi nhe
SEQ Ving protein/ Trinh ty
ID NO: | Ho dong mam gin nhét

12345678901234567890123456789012
83 02 FR1 | DIQMTQSPSSLSASVGDRVTITC
84 02 FR2 | WYQQKPGKAPKLLIY
85 02 FR3 | GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
86 JK2 FR4 | FGQGTKLEIK
87 L2 FR1 | EIVMTQSPATLSVSPGECHUSTLSC
88 L2 FR2 | WYQQKPGQAPRLLIY
89 L2 FR3 | GIPARFSGSGSGTEFTLTISSLQSEDFAVYYC
90 JK2 FR4 | FGQGTKLEIK
91 B3/JK4 FR1 | DIVMTQSPDSLAVSLGECHUSTINC
92 B3/JK4 FR2 | WYQQKPGQPPKLLIY
93 B3/JK4 FR3 | GVPDRFSGSGSGTDFTLTISSLQAEDVAVYYC
94 B3/JK4 FR4 | FGGGTKVEIKR
95 L2/JK4 FR1 | EIVMTQSPATLSVSPGECHUSTLSC
96 L2/JK4 FR2 | WYQQKPGQAPRLLIY
97 1.2/JK4 FR3 | GIPARFSGSGSGTEFTLTISSLQSEDFAVYYC
98 L2/JK4 FR4 | FGGGTKVEIKR
99 L15/JK4 FR1 | DIQMTQSPSSLSASVGDRVTITC
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SEQ Vung protein/ Trinh tu
ID NO: | Ho dong mAm gén nhét
100 L15/JK4 FR2 | WYQQKPEKAPKSLIY
101 L15/JK4 FR3 | GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
102 L15/JK4 FR4 | FGGGTKVEIKR
103 L5/JK4 FR1 | DIQMTQSPSSVSASVGDRVTITC
104 L5/JK4 FR2 | WYQQKPGKAPKLLIY
105 L5/JK4 FR3 | GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
106 L5/JK4 FR4 | FGGGTKVEIKR
107 IGLV3-1 FR1 | SYELTQPPSVSVSPGQTASITC
108 IGLV3-1 FR2 | WYQQKPGQSPVLVIY
109 IGLV3-1 FR3 | GIPERFSGSNSGDTATLTISGTQPMDEADYYC
110 IGLV3-1/JL FR4 | FGYGTKVTVL
111 IGLV3-1FR1 | syeltgppsvsvspggtasitc
112 IGLV3-1 FR2 | wyagkpggspvlviy
113 IGLV3-1 FR3 | giperfsgsnsgdtatltisgtgpmdeadyyc
114 IGLV3-1/JL FR4 | gggtkltvlg
115 IGLV3-1 FR1 | yeltgppsvsvspggtasitc
116 IGLV3-1 FR2 | wydgkpggspvlviy
117 IGLV3-1 FR3 | giperfsgsnsgdtatltisgtgpmdeadyyc
118 IGLV3-1/JL FR4 | gggtkltvlg
119 IGLV3-1FR1 | lyvltgppsvsvspggtasitc
120 IGLV3-1 FR2 | wyggkpggspvlviy
121 IGLV3-1 FR3 | giperfsgsnsgdtatltisgtgtmdeadylc
122 IGLV3-1/JLFR4 | fgggtkvtvlg
123 IGKV6D-21 FR1 | eyvltgspdfgsvtpkekvtitc
124 IGKV6D-21 FR2 | wyggkpdgspklviy
125 IGKV6D-21 FR3 | gvpsrfsgsnsgddatltinsleaedaatyyc
126 IGKV6D-21/JK FR4 | fgggtkveikr
127 IGKV3D-15FR1 | Eyvltgspatlsvspgeratlsc
128 IGKV3D-15 FR2 | Wyggkpggsprlviy
129 IGKV3D-15FR3 | diparfsgsnsgdeatltisslgsedfavyyc
130 IGKV3D-15/JK FR4 | Fgggtrleikr
131 IGKV4-1 FR1 | dyvltgspdslavslgeratinc
132 IGKV4-1 FR2 | wyggkpggspklviy
133 IGKV4-1 FR3 | gipdrfsgsnsgddatltisslqgaedvavyyc
134 IGKV4-1/JK FR4 | fgggtkveikr
135 IGLV3-1FR1 | lpvltgppsvsvspggtasitc
136 IGLV3-1 FR2 | wyggkpggspvlviy
137 IGLV3-1 FR3 | giperfsgsnsgntatltisgtgtmdeadylc
138 IGLV3-1/JL FR4 | £gggtkvtvl
139 IGLV3-1 FR1 | SYELTQPPSVSVSPGQTASITC
140 IGLV3-1 FR2 | WYQQKPGQSPVLVIY
141 IGLV3-1 FR3 | GIPERFSGSNSGNTATLTISGTQTMDEADYLC
142 IGLV3-1/JL FR4 | FGGGTKLTVL

Theo mot phuong an, c4c trinh ty khung nhan clia nguoi chudi ning tir Bang 3 dé
sir dung trong viéc tao khang thé dwoc 1am twong thich véi ngudi lién két v6i DLL4 theo
sang ché bao gdm tap hop bao gdm trinh ty nhan VH3-7 FR1, VH3-7 FR2, VH3-7 FR3,
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va JH4 FR4; tap hop bao gf‘)m trinh tv nhan VH3 lién tng FR1, VH3 lién tng FR2, VH3
lién Gng FR3, va JH4 FR4; tip hop bao gdm trinh tw nhan VH1-46 FR1, VH1-46 FR2,
VH1-46 FR3, va JH4 FR4; tap hop bao gdm trinh tu nhan VH3-30 FR1, VH3-30 FR2,
VH3-30 FR3, va JH3 FR4; va tap hop bao gdm trinh ty nhan VH3 lién Gtng FR1, VH3
lién tng FR2, VH3 lién tng FR3 va JH3 FR4.

Theo mdt phuong an, trinh ty khung nhén ctia nguoi chudi nhe tir Bang 4 dé sir
dung tao ra khang thé dugc 1am twong thich véi ngudi lién két DLL4 theo séng ché bao
gém tap hop bao gém c4c trinh ty nhn 02 FR1, O2 FR2, O2 FR3, va JK2 FR4 va tép
hop bao gém trinh tw nhin L2 FR1, L2 FR2, L2 FR3, va JK2 FR4.

Theo mdt phuong an, tp hop trinh tu khung nhén cla nguoi dé st dung tao ra
khang thé dwgc 1am twong thich véi ngudi lién két DLL4 theo séang ché chira mot hoic
nhidu (vi du, mot, hai, ba, bdn, nim, sau, bay, hodc tdm bét ky trong ving lién két) cia
tﬂnhhgkhungnhanduqcchonuhnhénlbw)génr

khung chudi ning-1 (H-FR1): E-V-Q-L-V-E-S-G-G-G-L-V-Q-P-G-G-S-L-R-L-
S-C-A-A-S-G-F-T-F-X30 (SEQ ID NO:143), trong d6 X30 1a S, R, hodc G;

khung chudi ning-2 (H-FR2): W-V-R-Q-A-P-G-K-G-L-E-W-V-A (SEQ ID
NO:144);

khung chudi ning-3 (H-FR3): R-F-T-I-S-R-D-N-A-K-X11-S-L-Y-L-Q-M-N-S-L-
R-A-E-D-T-A-V-Y-Y-C-X31-R (SEQ ID NO:145), trong do;

Xi111a N hoac S; va
X311a A hoac S;

khung chudi ning-4 (H-FR4): W-G-Q-G-T-L-V-T-V-S-S (SEQ ID NO:146);

khung chudi nhe-1 (L-FR1): D-I-Q-M-T-Q-S-P-S-S-L-S-A-S-V-G-D-R-V-T-I-T-
C (SEQ ID NO:147);

khung chudi nhe-2 (L-FR2): W-Y-Q-Q-K-P-G-K-Xo-P-K-L-L-I-X15 (SEQ ID
NO:148), trong do;

Xo 1a A hodc S; va
Xis1aF hodc Y;

khung chudi nhe-3 (L-FR3): G-V-P-S-R-F-S-G-S-G-S-G-T-D-Xi5-T-L-T-1-S-S-

L-Q-P-E-D-F-A-T-Y-Y-C (SEQ ID NO:149), trong do;
Xis1a F hoac S; va
khung chudi nhe-4 (L-FR4): F-G-Q-G-T-K-L-E-I-K (SEQ ID NO:150).
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Theo phuong 4n wu tién, khang thé lién két DLL4 theo sang ché dugc 1am tuong
thich v6i ngudi bing cach st dung tap hop trinh tu nhin clia ngudi bao gdm trinh tu
nhan H-FR1, H-FR2, H-FR3, H-FR-4, L-FR1, L-FR2, L-FR3, va L-FR4 dugc mo ta &
trén.

Theo sang ché, thut ngit "gen khang thé dong mim" hodc "doan gen" d& cép dén
trinh ty globulin mién dich dugc ma hoéa boi cac té bao khong phai lymphd ma khong
trai qua quy trinh thuan thuc dan dén s tai sip xép gen va dot bién dé bidu hién globulin
mién dich cu thé. (Vi du xem, Shapiro et al., Crit. Rev. Immunol., 22(3): 183-200 (2002);
Marchalonis et al., Adv. Exp. Med. Biol., 484:13-30 (2001)). M6t uu diém duoc dua ra
b&i nhidu phuong 4n ciia sang ché xut phat tir viéc nhan biét ring cac gen khang thé
dong mam c6 vé thich hop hon cic gen khéng thé thuln thyc trong viéc bao ton dic tinh
cAu trac trinh tw axit amin thiét yéu cta céc c4 nhéan trong céc lodi, do d6 c6 vé it phu
hop d& dugc nhén biét tir ngudn la khi duoc st dung diéu tri trong cac loai do.

Theo sang ché, thuat ngir "gdc chinh" dé cap dén cac gbc nhét dinh trong ving
bién d6i ma c6 nhidu anh hudng dén tinh dic hiéu lién két va/hodc ai lyc cta khang thé,
cu thé 1a khang thé dugc 1am tuong thich voi ngudi. Géc chinh bao gdm, nhung khong
chi giéi han &, mét hodc nhiéu gbc sau day: gbc & canh CDR, vi tri glycosyl hoa tiém
ning (c6 thé 13 vi tri glycosyl héa N hoic 0), gbc hiém, gbc co thé twong tac véi khang
nguyén, gbc c6 thé trong tac véi CDR, gbe chuén, gbc tiép xuc giita ving bién dbi chudi
ning va ving bién dbi chudi nhe, gdc trong viing Vernier, va gbc trong ving chdng 1én
gifta dinh nghia Chothia ctia CDR1 chudi ning bién d6i va dinh nghia Kabat ciia khung
chudi ning dau tién.

Theo sang ché, ving "Vernier" dé cap dén tap hop con cia cac gbc khung ma cé
thé diéu chinh cdu tric CDR va tinh chinh ching phi hop véi khdng nguyén nhu dugc
mo ta boi Foote va Winter (J. Mol. Biol., 224: 487-499 (1992)). Céac gdc trong viing
Vernier tao thanh 16p ndm dudi cac CDR va c6 thé anh hudng dén ciu triic ctia cac CDR
va 4i luc ctia khang thé.

Theo séng ché, thuat ngit "trung hoa" dé cap dén viéc 1am mét hoat tinh sinh hoc
cta khang nguyén khi protein lién két lién két dac hiéu véi khang nguyén. Theo mot
phuong 4n, protein lién két trung hoa lién két khang nguyén va lam giam hoat tinh sinh
hoc ciia né it nht khoang 20%, 40%, 60%, 80%, 85%, 90%, 95%, hogc nhiéu hon.
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Thuét ngtt "hoat tinh" bao gém cac hoat dong nhu 1a tinh dédc hi¢u lién két/ai Iuc
ctia khang thé v6i khang nguyén, vi du, khang thé khang hDLL4 ma lién két v6i khang
nguyén DLL4 va/hodic hiéu lyc trung hoa ciia khang thé, hodc khang thé khang hDLL4
cliia nguoi lién két véi hDLL4 trc ché hoat tinh sinh hoc ctia hDLL4, vi du e ché su
tang sinh phun PHA hoéc Grc ché lién két thy thé trong thir nghiém lién két thu thé Notch
nguoi, hodc thr nghi€m tao ra interferon-gama phun PHA.

Thuét ngft "epitop" bao gdm yéu t& quyét dinh polypeptit bét ky ma lién két dic
hiéu v6i globulin mién dich hodc thu thé té bao T. Theo cic phuong 4n nhit dinh, cac
yéu t6 quyét dinh epitop bao gdm cac nhém hoat déng bé mit héa hoc ciia céc phén tir
nhu 13 cac axit amin, cdc chudi phu dudng, phosphoryl, hodc sulfonyl, va, theo cac
phwong 4n nhét dinh, c6 thé c6 cac dic tinh cdu triic ba chidu dic trung, va/hoic cac dic
tinh dién tich dic trung. Epitop 1a ving khang nguyén ma duoc lién két boi khang thé.
Do d6, epitop bao gdm cac gbc axit amin ciia viing khang nguyén (hodc doan clia nd)
da duoc bidt 13 lién két v6i vi tri bd sung trén ving lién két ddc hiéu. Khang nguyén
hoic doan khang nguyén c6 thé chira hon mdt epitop. Do d6, ngudi c6 hiéu biét trung
binh trong linh vue k¥ thuat hiéu ring mdi "vi tri lién két khang nguyén" cta phén tir
khang thé lién két epitop ciia phén tir khang nguyén va mdi phan tir khdng nguyén c6
mdt, hai, vai, hodc nhidu epitop. Hon nita, ngudi c6 hiéu biét trung binh trong linh vuc
k§ thuat hiéu ring hai khang thé dwgc phan lap ddc 14p cia phan tir khdng nguyén c6
thé lién két véi cing mot epitop hodc véi hai epitop khac nhau trén phin tir khéng
nguyén.

Theo céc phuong 4n nhét dinh, khang thé duoc goi 1a lién két dic hidu véi khang
nguyén khi n6 nhan ra khang nguyén dich ctia né trong hdn hop phitc clia cac protein
va/hodic cac cao phan tir. Khang thé dwoc goi 14 "lién két v6i cling mét epitop” néu khang
thé canh tranh chéo (khang thé ngan can tic dung lién két hodc diéu hoa cta khéng thé
khac). Ngoai ra, cac dinh nghia cdu triic ctia epitop (chdng 1én nhau, giéng nhau, ddng
nhét) c¢6 nhiéu tai liéu, nhung cic dinh nghia chitc ning thudng ¢ lién quan khi ching
bao gdm céc thong sb cu tric (su lién két) va chirc nang (su diéu hoa, canh tranh).

Thuét ngft "cong hudng plasmon bé mit,” theo séng ché, d& cap dén hién tuong
quang hoc ma cho phép phan tich cac trong tac ddc hi¢u sinh hoc theo thoi gian thyc
bing viéc do céc thay ddi cia ndng dd protein trong khudn cim bién sinh hoc, vi du

bang cach sir dung hé BIAcore® (BIAcore InteARNtional AB, cong ty GE Healthcare,
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Uppsala, Sweden va Piscataway, New Jersey, Hoa Ky). Cac mo ta hon nita, xem Jonsson
et al., Ann. Biol. Clin., 51: 19-26 (1993); Jonsson et al. Biotehnology, 11: 620-627
(1991); Johnsson et al., J. Mol. Recognit., 8: 125-131 (1995); va Johnsson et al., Anal.
Biochem., 198: 268-277 (1991).

Thuét nglt "Kgop", theo sang ché, du dinh d& cap dén hing sb tbc do két hop cia
lién két cua protein lién két (vi du, khang thé) véi chét phan Gng cing gbc (vi du, khang
nguyén) dé tao thanh phirc hop chit phan g lién két /chét phan tng cing gbc (vi du,
khang thé/khang nguyén) nhu d duge biét trong linh vire ndy. "Kon" cling dugce biét dén
nhu "hing s6 toc dd két hop," hodc "ky," ma cé thé sir dung thay thé 13n nhau theo séng
ché. Gia tri nay chi ra téc do lién két ctia khang thé véi khang nguyén dich ciia n6 hoic
tdc dd cia su hinh thanh phtrc gitta khang thé va khang nguyén ciing dugc md ta boi
phuong trinh:

Khang thé ("Ab") + Khéng nguyén ("Ag") — Ab-Ag

Thuat ngit “Kot” theo sang ché, du dinh d8 cap dén hing s tbc d6 phan ly protein
lien két (vi dy, khang thé) tir, vi dy, phirc khang thé/khang nguyén nhu da dugc biét
trong linh vyc nay. “K g cling dugc biét boi cac thuat ngfr "hing sb tbc do phan ly"
hodc “kq" dugc st dung thay thé 14n nhau theo séng ché. Gi4 tri nay chi ra tdc dd phan
ly ctia khéng thé tir khang nguyén dich clia né hodc sy phan tach cua phirc Ab-Ag theo
thoi gian thanh khang thé va khang nguyén ty do nhu duge mé ta bdi phuong trinh sau:

Ab + Ag «— Ab-Ag

Thuét ngtt "hing s phan ly can bang" hodc "Kp", nhur duge st dung thay thé 13n
nhau theo sang ché, d& cap dén gia tri thu dwgc trong phuong phép do chuin d6 & muc
can bang, hodc bing viéc chia hing s tdc do phan ly (Kos) cho hing sb toc d6 két hop
(Kon). Hing s6 téc @0 két hop, hing sb tbc do phén ly, va hing s6 phén ly cin bing dugc
stt dung dé bidu didn 4i luc lién két ctia khang thé véi khang nguyén. Phuong phép xac
dinh hing s tdc d6 két hop va phan ly da duoc biét dén trong linh vuc ndy. Str dung cic
k¥ thudt dua trén huynh quang dua ra su nhay cao va kha ning kiém tra cdc miu trong
dung dich dém sinh Iy & can bing. C4c nghién ciru va thiét bi thi nghiém khéc nhu 12 thi
nghiém cdng hudng plasmon bé mit BIAcore® (phén tich twong tic phn tit sinh hoc)
c6 thé duoc st dung (vi du, thiét bi ¢6 ban sdn BIAcore InteARNtional AB, cong ty GE
Healthcare, Uppsala, Thuy dién). Ngoai ra, thi nghiém KinExA® (Kinetic Exclusion

Assay), ¢6 ban bdi Sapidyne Instruments (Boise, Idaho) cé thé cling dugc st dung.
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"Chét d¢anh dAu" va "chit danh déu c6 thé do duoc" nghia 1a gbc gén vao chét phan
ting lién két ddc hidu, nhu 1 khéng thé hodic chit phén tich duoc lién két bing khang
thé, vi du, dé tao ra phan tng gitta cac thanh vién cia ciip lién két dic hiéu, nhw 13 khang
thé va chét phan tich, c¢6 thé do dugc. Chét phan tmg lién két dac hiéu, vi dy, khang thé
ho#ic chit phan tich, ma dugc dénh déu duoc dé cap dén nhu 13 "d4nh diu c6 thé do
dwgc". Do d6, thut ngit "protein lién két dugc danh diu" theo sang ché, dé cap dén
protein c¢6 chit danh diu dugc dua vao dé tao ra sy nhan biét protein lién két. Theo mét
phuong én, chit danh diu 12 chit danh diu c6 thé do dugc ma c6 thé tao ra tin hiéu ma
c6 thé do dugc bang phuong phép nhin hodc may, vi dy, dua axit amin ¢6 danh déu
phéng xa hodc gin vao polypeptit clia cac gbc biotinyl ma c6 thé dugce do bing avidin
danh déu (vi dy, avidin hodc streptavidin chtra chit danh diu huynh quang hodc hoat
tinh enzym ma c6 thé do dugc bang phwong phép quang hoc hodc do mau). Céc vi du
clia chat danh d4u cho céc polypeptit bao gdbm, nhung khéng chi giéi han &, cac chit sau
day: ddng vi phéng xa hoidc nuclit phong xa (vi du, 3H, 14C, 358, Y, 9Tc, 111In, 125, 131],
177y, 166Ho, va 53Sm); thé nhidm séc, cac chdt danh d4u huynh quang (vi du, FITC,
rhodamin, va lantanit photpho), chit ¢anh ddu enzym (vi du, peroxidaza cdy cai ngua,
luciferaza, phosphataza kiém); chit danh ddu phat quang héa hoc; cic nhém biotinyl;
céc epitop polypeptit dwgc x4c dinh trude duge nhan ra boi chét thong bao thi hai (vi
du, trinh ty cdp chén kéo leuxin, cac vi tri li€n két cho khéang thé tht hai, vung lién két
kim loai, va céc thé epitop); va cc chét c6 tir tinh, nhw 13 gadolini chelat. Cac vi du dién
hinh ctia c4c chit danh ddu thudong dugc ding trong cac thir nghiém mién dich bao gdm
cac gbc ma phét sang, vi du, hop chit acridinium, va cac gbc phéat huynh quang, vi du,
fluoretxein. Cac chit danh ddu khac da dugc biét trong linh vyc nay hodc dugc mo ta
theo sang ché. V& diém nay, gbc ban than n6 c¢6 thé khong dugce danh du c6 thé do duge
nhung c¢6 thé tré nén do duge nhd vao phan tng véi mot gbe khac nita. St dung "dénh
déu c6 thé do dwoc" du dinh bao gdm kiéu cubi cing cta viéc danh diu c6 thé do dugec.

Thuét ngit "khang thé lién hop" dé cap dén protein lién két, nhw 1a khang thé, dugc
lién két hoa hoc véi gde héa hoc thir hai, nhu 12 cht ¢6 tic dung didu tri hodc chit gay
doc té bao. Thuat ngit "chat" dugc sir dung & day dé bidu thi hop chit hoa hoc, hdn hop
ctia cac hgp chithéa hoc, cao phén tr sinh hoc, hodc dich chiét duoc tao ra tix cac nguyén
liéu sinh hoc. Tét hon 13, chit c6 tac dung diéu tri hodc gdy doc t& bao bao gém, nhung

khong chi gi6i han &, doc té ho ga, taxol, cytochalasin B, gramicidin D, ethidium
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bromua, emetin, mitomycin, etoposit, tenoposit, vincristin, vinblastin, colchicin,
doxorubicin, daunorubicin, dihydroxy anthracin dion, mitoxantron, mithramycin,
actinomycin D, 1-dehydrotestosteron, cdc glucocorticoit, procain, tetracain, lidocain,
propranolol, va puromycin va céc chit twong tw hoic cac ddng ding cua no.

Céc thuat ngit "tinh thé" va "dugc két tinh" theo sang ché, dé cap dén protein lién
két (vi du, khang thé), hodc doan lién két khang nguyén cta n6, ma ton tai & dang tinh
thé. Céc tinh thé 1a mét dang vat chét & trang thai rin, ma khac vé6i cc dang khac nhu
13 trang théi rin vo dinh hinh hoic trang théi két tinh Iong. C4c tinh thé bao gdm cac day
thong thudng, 13p lai, ba chiéu ciia cic nguyén tir, cac ion, cac phan tir (vi dy, cc protein
nhu 13 khang thé), hodc tap hop phan tir (vi dy, phirc hop khang nguyén/khang thé, bao
gbém phirc hop Fab/khang nguyén). Céc ddy ba chidu nay dugc sap xép theo cac mbi
quan hé toan hoc dac biét ma da duoc hiéu dén trong linh vuc. Pon vi co ban, hodc khdi
don thé, ma dwoc 13p lai trong tinh thé dugc goi 1a don vi khong d6i ximg. Su 1ap lai cua
don vi khong ddi ximg trong su sép xép ma 1am phi hop véi tinh dbi xtng tinh thé hoc
hoan toan xé4c dinh d3 cho tao ra "té bao don vi" cua tinh thé. Su lap lai té bao don vi
bang su dich chuyén théng thuong trong ¢4 ba chidu tao ra tinh thé. Xem, Giegé et al.,
trong bai bdo Crystallization of Axit nucleic and Proteins, a Practical Approach, 2nd ed.,
(Ducruix va Giegé, eds.) (Oxford University Press, New York, 1999), chuong 1, cac
trang 1-16.

Thuat ngit "polynucleotit" nghia 14 dang polyme ctia hai hodc nhidu nucleotit, cac
ribonucleotit hodc cac deoxyribonucleotit hoic dang bién ddi cia mdi kiéu trong sb
nucleotit d6. Thuat ngit bao gdm dang ADN sgi don va kép.

Thuét ngit "polynucleotit dugc phén 14p" s& cé nghia polynucleotit (vi du, ctia hé
gen, cADN, hoic ngudn gdc tdng hop, hodc mét sb két hop ctia chung) ma, theo ngudn

An!l

gbc ciia nd, "polynucleotit dugc phan lap khong lién quan véi tit c4 hojic mot phén cua
polynucleotit véi "polynucleotit dwgc phan 14p" dugc tim thiy trong ty nhién; dwoc lién
két thuc hién dugc véi polynucleotit ma khong duoc li€n két véi trong ty nhién; hoac
khéng xuit hién trong tu nhi€n nhu 14 mot phﬁn cua trinh tu 16n hon.

Thuat nglt "vecto" du dinh d& cap dén phan tir axit nucleic c6 kha ning vén
chuyén mdt axit nucleic khac dén phén tir ma né lién két. Mot kiéu vecto 12 "plasmit",
dé cap dén vong ADN soi d6i tron trong d6 cac doan ADN khac c6 thé dugc bude. Mot

kiéu vecto khéc 14 vecto virut, trong d6 cac doan ADN khéc c6 thé dugc budc vao hé
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gen virut. C4c vecto nht dinh c6 kha ning sao chép tu sinh trong té bao chii ma ching
duoc dua vao (vi dy, céc vecto vi khudn c6 ban chét sao chép cua vi khudn va céac vecto
dong vat c6 va & thé bd sung). Cac vecto khac (vi du, céc vecto dong vat c6 vi khong &
thé bd sung) c6 thé dugc lién hop vio hé gen cua té bao chi nhd dua vao té bao chu, va
do d6 dugc sao chép cung véi hé gen chi. Hon nifa, cac vecto nhét dinh c6 kha ning
huéng vao biéu hién ctia cic gen ma ching c6 thé thyc hién lién két. Céc vecto ndy duge
@& cap & day nhu "cac vecto bidu hién tai td hop" (hodc don gidn 13, "céc vecto biu
hién"). N6i chung, céc vecto biéu hién sir dung trong cac k¥ thuat ADN tai t6 hop thuong
& dang plasmit. Trong ban md ta ndy, "plasmit" va "vecto" ¢6 thé duoc str dung thay thé
14n nhau nhu plasmit 13 dang dugc st dung thong thudng nhét cta vecto. Tuy nhién,
sang ché dy dinh bao gdm c4c dang khéc clia vecto biéu hién nay, nhu 13 vecto virut (vi
dy, retrovirut khong c6 kha nang ty sao chép, adenovirut va virut c6 li€én quan dén
adenovirut), ma c6 cac chirc nang twong duong. Céc phién ban ARN cua céc vecto (bao
gdbm ARN vecto virut) c6 thé ciing tim sir dung trong sang ché.

Thuét ngft "c6 thé thuc hién lién két" @& cép dén vi tri ké nhau trong d6 cac thanh
phin duge md ta & trong mbi quan hé cho phép chiing thyc hién chitc ning theo cach du
dinh cia ching. Trinh tu chimg "c6 thé thuc hién lién két" véi trinh tw mang ma dugc
budc vao theo cdch nay ma biéu hién cua trinh ty mang ma dat dugc dudi cac didu kién
tuong thich véi trinh ty chimg. Trinh ty "co6 thé thyc hién lién két" bao gdm trinh tu
ching biéu hién ma k& vé6i gen dang quan tAm, trinh tw ching biéu hién ma hoat dong
in trans, nghia 13, dinh vi trén phén tir axit nucleic khac gen dang quan tdm, cling nhu
trinh ty ching biéu hién ma dinh vi trén cing mdt phan tir axit nucleic do, nhung &
khoang cach, so v4i gen dang quan tdm. Thudt ngit "trinh tu chiing biéu hién" theo séng
ché @& cap dén trinh tw polynucleotit ma cin @8 anh hudng dén sy biéu hién va qua trinh
xur Iy cua trinh ty mang ma véi trinh ty ma chiing lién két. Trinh tu chimg biéu hién bao
gdm trinh ty ban dAu, trinh tr két thic sao chép thich hop, trinh ty ban dau (chét khai
d4u) va trinh tu ting cudng; cac tin hiéu xr Iy ARN hiéu qua nhw 13 céc tin hiéu ghép
ndi va adenyl hoa nhiéu 14n; trinh ty ma dn dinh mARN bao tuong; trinh ty ma tang
cudng hiéu qua dich ma (nghia 13, trinh ty lién ing Kozak); trinh ty ma thuc déy do 6n
dinh protein; va khi muén, trinh ty ma ting cudng bai tiét protein. Ban chét cta trinh tu
chimg nay khéc nhau phu thudc vao sinh vat chi; trong sinh vét chwa c6 nhén thyc, trinh

tw ching nay nhin chung bao gdm gen khéi dAu, vi tri lién két ribosom, va trinh ty két
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thiic sao chép; trong sinh v4t c¢6 nhan thuc, nhin chung, trinh ty ching niy bao gdm gen
khoi ddu va trinh ty két thic sao chép. Thuat ngit "trinh tur chimg" du dinh bao gdm céc
thanh phdn ma s c6 mit cia ching 1 can thiét cho sw bidu hién va qua trinh xi 1y, va
6 thé cling bao gém cac thanh phén khéic ma sy c6 mét cia ching 12 c6 loi, vi dy, trinh
tu dAn dAu va trinh tw chét két hop.

"Qué trinh bién dbi" d& cap dén quy trinh bit ky béi axit nucleic ngoai sinh (vi dy,
phén tr ADN) nhdp vao t& bao chii. Qua trinh bién ddi c6 thé xay ra trong cac diéu kién
tu nhién hodc nhén tao bing cach st dung nhiéu phwong phép da dugc biét dén trong
linh vuc ndy. Qué4 trinh bién dbi c6 thé dua vao phwong phép da biét bat ky dé chén trinh
ty axit nucleic la vao té bao chi chua c6 nhin dién hinh ho#c nhéan thuc. Phwong phép
dwoc chon dya vao té bao chi duoc bién dbi va c6 thé bao gdm, nhung khong chi gidi
han &, s hip thu plasmit qua mang t& bao, nhiém tring virut, dién di, lipofection, va su
bAn phd hat. C4c té bao "bj bién dbi" bao gdm cac té bao bién ddi n dinh trong d6 ADN
chén vao c6 kha ning sao chép nhu plasmit ty sao chép hodc nhu mdt phén ctia nhiém
sc thé chi. Chung ciing bao gdm céc t& bao ma biéu hién nhét thoi ADN hogc ARN
chén vao trong cac khoang thoi gian gidi han.

Thuét ngit "t& bao cht tai td hop" (hodc don gian 14 "té bao cha"), dy dinh @€ cap
dén t& bao trong d6 ADN ngoai sinh dugc dua vao. Theo mdt phwong én, té bao chu
chira hai hodc nhidu (vi du, nhiéu) axit nucleic ma héa khéng thé, nhu 13, bang cach vi
du nhung khong bi gidi han, té bao chu dugc md ta trong US 7,262,028, Céc thuat ngit
nay du dinh dé cap dén khong chi té bao dbi twong cu thé, nhung, con dé cap dén thé hé
sau cua té bao nay. Béi vi cac bién ddi nhét dinh c6 thé xay ra trong cac thé hé tiép theo
do dot bién hodc cac anh hudng cia méi trrong, thé hé sau nay thuc té c6 thé khong
gidng hét té bao cha me, nhung vén duge bao gbm trong pham vi ctia thuét ngft "t€ bao
chu" theo sang ché. Theo mot phuong én, té bao chi bao gdm cac té bao nhan chua c6
nhén dién hinh va nhan thuc dugc chon tir cic gidi bt ky clia doi séng. Theo mot
phwong 4n khéc, cac té bao nhan thyc bao gdm cac té bao sinh vat don bao, nim, thuc
vét va dong vat. Theo mdt phuong an khéc, té bao chu bao gdbm nhung khong chi giéi
han & céc loai chua c6 nhén dién hinh, Escherichia coli ndy; céc dong té bao dong vat
¢6 v, nhu 1a CHO, HEK 293, COS, NS0, SP2, va PER.C6; dong t€ bao con tring Sf9;

va cac loai t€ bao nam, nhu 1a Saccharomyces cerevisiae.

-70-



21403

Céc k§ thuat chudn c6 thé dwoc sir dung cho ADN téi t& hop, sy tong hop
oligonucleotit, va qué trinh nudi cdy md va qué trinh bién ddi (vi du, dién di, lipofection).
Céac phan Gng enzym va céc k§ thuét tinh ché ¢6 thé dugc thuc hién theo ban mé ta clia
nha san xut hodc nhu dwogc thyc hién thong thudng trong linh vuc nay hodc nhu duge
md ta theo sang ché. Céc k¥ thuét va cdc quy trinh di néu trén nhin chung c6 thé dugc
thyc hién theo phuwong phép thong thudng da duge biét dén trong linh vyc nay va nhu
dwgc mé ta trong nhidu tai liéu tham khao chung va nhiéu ti ligu tham khao cy thé ma
dugc vién dan va dugc thdo luén trong sudt ban md ta sang ché nay. Vi du xem,
Sambrook et al., Molecular Cloning: A Laboratory Manual, second ed. (Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, 1989).

"Sinh v4t chuyén gen," nhu dugc biét trong linh vyc nay, @& cap dén sinh vat c6
céc té bao chira gen chuyén dbi, trong d6 gen chuyén dbi dwgc dua vao sinh vét (hodc
t tién cta sinh vat) biéu hién polypeptit khéng duge biéu hién mt cach tw nhién trong
sinh vAt. "Gen chuyén d4i" 1a cAu tric ADN, ma dugc lién hop on dinh va c6 thé thuc
hién dugc vao hé gen cua t& bao tir d6 sinh vat chuyén gen phat trién, hudng vao sy biéu
hién ctia san pham gen dugc ma hoa trong mot hodc nhiu kiéu té bao hoiic mo cua sinh
vét chuyén gen.

Thuét ngit "didu chinh" va “diéu hoa” dugc st dung thay thé 13n nhau, va, theo
sang ché, dé cap dén sy thay dbi hodc sy bién ddi trong hoat tinh clia phan tir dang quan
tam (vi dy, hoat tinh sinh hoc ciia hDLL4). Sy diéu hoa c6 thé 12 cudng dd ctia hoat tinh
hodc chuc nang nhit dinh ca phan tir dang quan tdm ting hodc giam. Cac hoat tinh va
chirc nang vi dy ciia phan tir bao gdm, nhung khong chi gi6i han ¢, dic tinh lién két,
hoat tinh enzym, su hoat héa thy thé té bao, va su truyén tin hiéu.

Do d6, thuit ngit nchét didu hoa" theo sang ché, 12 hop chéit c6 kha ning 1am thay
dbi hoiic bién dbi hoat tinh hodc chirc nang clia phén tir dang quan tam (vi dy, hoat tinh
sinh hoc cua hDLL4). Vi duy, chét didu hoa c6 thé gy ra ting hodc giam cudng 4o cia
hoat tinh hodc chirc ning nhét dinh ctia phan tt so v6i cudng d6 cia hoat tinh hodc churc
ning dugc quan sat khi khdng co chit diéu hoa. Theo cac phuong dn nhét dinh, chit
didu hoa 13 chat tc ché, ma 1am gidm cudng 4o cla it nhit mdt hoat tinh hodc chtrc ning
cta phén tir. Cac chét trc ché vi du bao gdbm, nhung khdng chi giéi han 6, protein, peptit,
khang thé, cic peptibody, carbohydrat hodc cac phan tir hitu co nho. Céc peptibody da
duoc md ta. Vi du xem, cong bd don PCT s6 WO01/83525.
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Thuét ngit "chét chi van", theo séng ché, & cap dén chét diéu hoa ma, khi tiép xuc
véi phén tr dang quan tam, khién ting cudng do cua hoat tinh hodc chirc nang nhét dinh
ctia phan tir so v&i cudng do cta hoat tinh hogc chirc nang dugc quan sat khi khong cé
mit chit cha van. Céc chét chii vén cy thé dang quan tim c6 thé bao gbm, nhung khong
chi gidi han 6, cac chét trong con dudng tin hiéu Notch, Polypeptit DLL4 va axit nucleic,
carbohydrat, hodc cac phan tir khac bit ky lién két véi DLL4.

Thuét ngft "chét d6i van" hoic "chét e ché”, theo sang ché, dé cap dén chét diéu
hoa ma, khi tiép xtc véi phan tir dang quan tdm gy gidm cudng dd cua hoat tinh hodc
chirc ning nhét dinh ctia phan tir so v6i cudong do clia hoat tinh hogc chic nang dugce
quan sat khi khong ¢6 chét déi van. Cac chit d6i van cu thé dang quan tim bao gbm cac
chit ma ngin can hodc diéu hoa hoat tinh sinh hoc hodc mién dich cua DLL4, dic biét
1a DLL4 ctia ngudi (hDLL4). Céc chét dbi van va céc chit tre ché clia hDLL4 c6 thé bao
gém, nhung khong chi gidi han &, protein, axit nucleic, carbohydrat, hodc phan tir khac
bAt ky, ma lién két véi hDLL4 va/hodc DLL4 cia dong vat gdm nhém.

Theo séng ché, thuét ngtt "lugng hitu hiu" dé cap dén lugng chét diéu tri ma du
dé 1am giam ho#c cai thién mirc d9 ning va/hodc khoang cach xdy ra r6i loan hodc mot
hozic nhiéu triéu chiing clia no; e ché hoic phong ngira su tién bd cua rbi loan; gay ra
su thoéi luu cia r6i loan; trc ché hodc phong ngira sy tai phat, sy phat trién, su khdi phat,
hodc sy tién trién ctia mot hodc nhiéu triéu ching c6 lién quan dén rdi loan; phét hién
rdi loan; hodc 1am ting hodc cai thién (cic) tic dung phong hodic diéu tri ciia mot lidu
phép diéu tri khac (vi du, chét phong hodc diéu tri).

"Bénh nhan" va "dbi tuong" c6 thé dugc st dung thay thé 14n nhau theo sang ché
dé cap dén dong vat, nhu 1a dong vat co vu, bao gém dong vét linh trudng (vi dy, ngudi,
khi, va tinh tinh), dong vat khong phai linh truéng (vi dy, bo, lon, lac da, lac da khong
budu, ngua, dé, thd, ciru, chudt déng, chuét lang, meo, cho, chudt, chudt, va ca voi),
chim (vi du, vit hodc ngdng), va c4 map. T8t hon 13, bénh nhén hofic d6i twong 12 ngudi,
nhu 14 nguoi dang duoc diéu tri hodc danh gia bi bénh, r6i loan, hoic tinh trang bénh;
ngudi ¢6 nguy co bi bénh, r6i loan, hodc tinh trang bénh; ngudi c6 bénh, rbi loan, hodc
finh trang bénh; vi/hodc ngudi dang duge didu tri bénh, réi loan, hojc tinh trang bénh.
Tét hon nita 13, bénh nhan hogc déi twong dang dugc diéu tri hodc danh gia bi ung thu

hoidc bénh khéc trong do biéu hién DLL4 khac thuong hién nay x4c nhan ung thu hogc
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bénh khac va sy trc ché hodc pha v& hoat tinh DLL4 ¢6 thé mong doi dé diéu tri ung thu
hodc bénh khac.

Thuat ngit "mAu," theo sang ché, dugc sit dung theo nghia rong nhét ctia n6. "Mau
sinh hoc," theo sang ché, bao gdbm, nhung khong chi gidi han &, sé lwgng bét ky cla chét
tir vat séng hodc vt trudc day sbng. Céc vit sdng nay bao gbm, nhung khéng chi gidi
han &, nguoi, chudt nhét, chudt, khi, ché, thd va cac dong vét khac. Cac chét nay bao
gﬁ”)m, nhung khong chi gi6i han ¢, mau, (vi du, mau toan pha‘“m), huyét tuong, huyét
thanh, nudc tiéu, dich mang b1, dich hoat dich, céc té bao mang trong, bach clu, bach
cAu don nhan, cac té bao khac, cic co quan, md, tiy xuong, hach bach huyét va 14 lach.

"Thanh phén," "c4c thanh phan," va "it nhit mot thanh phén," nhin chung dé cap
dén khang thé bét gift, khang thé thim do hodc lién hop, chimg, b dinh c&, mot loat bd
dinh c&, bang nhay cam, vat chira, dung dich dém, chét pha loéng, mudi, enzym, dong
yéu t6 cho enzym, thubc thir tham do, thudc thir duge xi 1y truéc/dung dich, co chat (vi
du, dung dich), dung dich dimg, va twong ty ma ¢6 thé duge bao gdm trong kit dé thir
nghiém ctia miu thit nghiém, nhu 13 nuéc tidu bénh nhan, mAu huyét thanh hozc huyét
twong, theo phuong phap dugc mo ta theo sang ché va phuong phép khac da biét trong
linh vuc nay. Do d6, trong ngit canh ctia ban mo ta nay, "it nhat mdt thanh phin," "thinh
phén," va "céc thanh phan" c6 thé bao gébm polypeptit hodc chét phan tich khdc nhu &
trén, nhu 13 dugc phim chira chét phén tich nhu 12 polypeptit, ma tity y dugc c¢b dinh
trén gid rén, nhu 1a bang cach lién két voi khang thé khang chét phan tich (vi dy, khang
polypeptit). Mot s6 thanh phén ¢6 thé & dang dung dich hodc dugc dong kho dé hoan
nguyén dé st dung trong thir nghiém.

"Nguy co" dé cap dén kha ning hodc xac sut ctia hién twong cu thé xay ra hién tai
hoic & mot sb thoi diém trong twong lai. "Su phén tAng nguy co" dé cép dén mot day
cac yéu t6 nguy co 1am sang da biét ma cho phép thdy thubc phan loai céc bénh nhén
thanh nguy co thép, trung binh, cao hogc cao nhét ctia sy phat trién bénh, rdi loan hodc
tinh trang bénh cu thé.

“Pc biét" va "tinh dic hi¢u" trong ngit canh clia trong tic gitta cac thanh vién cua
cap lién két dic hidu (vi du, khang nguyén hodc doan ctia né va khang thé hodc doan
lién két khang nguyén ctia nd) @& cép dén tinh phan Gng chon loc clia twong tac. Cym tir
"lién két dic hiéu véi" va cac cum tir twong tu @& cap dén kha ning cla céc protein lién

két, nhu 12 khang thé (hodic doan lién két khang nguyén ciia né), lién két dic higu véi
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phén tir dang quan tdm (hodc doan cia no6) va khong lién két dic hiéu v6i cac thuc thé
khéc.

"Chét lién két dic hidu" 1a mdt thanh vién cta cap lién két dic hidu. Cip lién két
dic hiéu chira hai phin tir khac nhau, ma lién két dac hiéu voi mdi phan tir khac qua con
dudng hoa hoc hodc vat ly. Do d6, ngoai cdc cip li€n két dic hiéu khang nguyén va
khang thé, cac cip lién két dic hiéu khac c6 thé bao gdm biotin va avidin (hodc
streptavidin), carbohydchudt va lectin, trinh tu nucleotit bd sung, cac phan ti phan ng
va thu thé, cac ddng yéu tb va cac enzym, cac chét trc ché enzym va cac enzym, va tuong
tu. Hon nita, cac cap lién két dic hiéu cé thé bao gdbm cac thanh phin ma tuong tu véi
cc thanh phén lién két diic hidu ban dAu, vi dy, chét twong tw chat phan tich. Céc thanh
phan lién két dic hiéu phan Gng mién dich bao gém c4c khang nguyén, cac doan khang
nguyén, va khang thé, bao gdm khang thé don dong va da dong cling nhu céc phire, cic
doan, va bién thé (bao gém cac doan ctia cac bién thé) cua nod, dugc san xuét dugc phéan
1ap hoic tai td hop.

"Bién th8" theo sang ché nghia I polypeptit khac véi polypeptit dd cho (vi dy,
polypeptit DLL4 hodc khéang thé khang DLL4) trong trinh ty axit amin bing viéc thém,
(vi du, cheén), x6a, hodc thay thé bao toan céc axit amin, nhung van gift hoat tinh sinh
hoc clia polypeptit da cho (vi dy, bién thé DLL4 c6 thé canh tranh DLL4 kiéu dai dé lién
két v6i khang thé khang DLL4 néu DLL4 bién thé vAn gitr vi tri lién két khang thé
(epitop) ban d3u ctia DLL4 kiéu dai). Sy thé bao toan ciia axit amin, nghia 13, thay thé
axit amin b%mg axit amin khéc cta dic tinh twong tu (vi dy, tinh va nudc va mic do va
su phan bd clia cac viing dién tich) dugc nhén ra trong linh vyc nay thong thuong 1a ¢6
lién quan v6i sy thay ddi nhd. Cac thay d6i nho nay c6 thé duge nhan biét, mot phin,
bé‘mg viéc xem x¢ét chi sb chita bénh béng nuée clia cic axit amin, nhu da duoc biét trong
linh vic nay (vi du xem, Kyte et al., J. Mol. Biol., 157: 105-132 (1982)). Chi sb chita
bénh bing nuéc cla axit amin dya trén viéc xem xét tinh ky nude va dién tich cua no.
Da dugce biét trong linh vuc ndy 1a céc axit amin ¢6 cic chi sb chira bénh bing nuéc
twong tu c6 thé dugc thay thé va van gitt chirc ning protein. Theo mot khia canh, céc
axit amin c6 c4c chi s6 chita bénh bang nudc 12 + 2 dugc thay thé. Tinh wa nudc cla cic
axit amin ciing c6 thé duge st dung d8 phat hién cac su thé s& dn dén cac protein duy
tri chirc ning sinh hoc. Viéc xem xét tinh wva nudc ciia céc axit amin trong ngit canh cia

peptit cho phép tinh toén tri s6 ua nuée trung binh tai chd 16n nhét cta peptit d6, sy do
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ludng hitu ich ma duge bo céo la twong Ung tdt v6i tinh khang nguyén va tinh sinh
mién dich (vi du xem, US 4,554,101). Viéc thé c4c axit amin c6 tri s6 va nu6c tuong tu
c6 thé dAn dén céc peptit van giit hoat tinh sinh hoc, vi dy tinh sinh mién djch, nhw dwoc
hiéu trong linh vuc ndy. Theo mot khia canh, su thé dugc thuc hién b%mg cac axit amin
¢6 tri s6 va nude 12 £ 2 cia mdi axit amin khac. Cé chi s6 ky nudc va tri s6 wa nude cia
c4c axit amin bj anh huéng boi chudi phu cu thé cta axit amin d¢6. Phu hgp v6i quan sat
nay, sy thay thé axit amin ma twong thich véi chirc ning sinh hoc da dugc hiéu tly theo
su tuong ty tuong d6i clia c4c axit amin, va cu thé 1 cdc chudi phy cla céc axit amin
d4, nhu dugc boc 10 béng tinh ky nuéc, ua nude, dién tich, kich thudce, va cac tinh chét
phu. "Bién thé" ciing c6 thé dugc st dung dé mé ta polypeptit hodc doan ciia n6 ma
duogce xtt Iy theo cach khac nhau, nhu l1a bing cach phéan gidi protein, phosphoryl héa,
hodc su bién ddi sau dich ma khac, ma van giit hoat tinh sinh hoc hodc tinh phén Gng
khang nguyén, vi dy, kha ning lién két voi DLL4. Str dung "bién thé" & day du dinh bao
gbm cac doan bién thé trir khi dugc chi ra khac bdi ngit canh.

Thuit ngt "mAu", theo sang ché, dugc sit dung theo nghia rong nhét clia n6. “Mau
sinh hoc”, theo sang ché, bao gbm, nhung khong chi gi6i han o, s6 lugng bt ky cua chét
tir vat séng hodc vt truée day sdng. Céc vat séng nhu vay bao gdm, nhung khong chi
gi6i han &, nguoi, chudt, chudt, khi, cho, tho va cac dong vat khéac. Cac chét nay bao
gbm, nhung khong chi gi6i han 6, mau, huyét thanh, nudc tiéu, dich hoat dich, cac té

bao, cic co quan, mo, tiy xuong, hach bach huyét, va 14 lach.
I. Khang thé lién két DLL4 ciia nguoi

Mt khia canh ctia sang ché d2 xuét khang thé don dong dugc phan 1ap chudt, hodc
c4c doan lién két khang nguyén ctia nd, ma lién két véi DLL4 vi 4i luc cao, tbe d phan
ly thip, vd/hoic khé ning trung hoa cao. Mot khia canh khéc cua sang ché d& xuét khéng
thé kham lién két DLL4. Theo mot khia canh khac, sang ché dé xuét khang thé ghép
CDR, hodc céac doan lién két khang nguyén ctia n6 ma lién két DLL4. Mot khia canh
khac cua sang ché dé xuét khang thé dugc 1am twong thich véi ngudi, hogc cac doan lién
két khang nguyén clia n6, ma lién két DLL4. Theo mdt phuong &n, khang thé, hodc cac
doan cua nd, 1a khang thé dugc phan 1ap hodc céc doan dugc phan 14p ciia nd. Theo mot
phuong an khac, khang thé, hodc cac doan lién két khdng nguyén cla no, clia sang ché
1a khang thé khang DLL trung hoa. Thuén l¢i 13, khéng thé nay hoic céc doan lién két

khang nguyén cua no lién két DLL4 tim thdy st dung nhu chét ¢6 tac dung didu tri ma
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¢6 thé duge ding cho ¢4 nhan (ngudi hodc dong vat c6 vi khac). Tét hon 13, khang thé
hodic cac doan lién két khang nguyén cia né theo sang ché 13 khang thé khang DLL4

va/hodc khang VEGFR2 trung hoa.
A. Phwong phdp tao khdng thé khing DLL4

Khéng thé theo séng ché c6 thé dugc tao ra bing k§ thuat bt ky trong sb cac k¥
thuat da biét trong linh vue ndy. Céc khia canh cta nhiéu k¥ thuét ma cé thé dugc ding
dé thu dugc khang thé don dong DLL4 theo séng ché dugc mo ta bén dudi.

1. Khéang thé don dong khéng DLL4 st dung k§ thuét lai

Khéng thé don dong c6 thé dugc bao ché sir dung rét nhidu k¥ thuat da biét trong
linh vuc nay bao gém viéc st dung cua k¥ thuat lai, tai td hop, va biéu hién thé thuc
khudn, hozic hdn hop cia né. Vi dy, khang thé don dong co thé dugc tao ra st dung cac
k¥ thudt lai bao gdm céc k¥ thuat da biét trong linh vuc nay va da duoc hudng dan, vi
du, trong Harlow et al., Antibodies: A Laboratory Manual, second edition, (Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, 1988); Hammerling, et al.,, Trong
Monoclonal Antibodies and T-Cell Hybridoma, (Elsevier, New York, 1981). Canluuy
thuét nglt "khéng thé don dong" theo sang ché khong bi gi6i han & cac khang thé duoc
tao ra thong qua k¥ thuét lai. Thuat ngit "khang thé don dong" d& cap dén khang thé c6
ngudn gdc tir hé vo tinh don, bao gdm hé v tinh nhén thyc, chua c6 nhan dién hinh,
hozc thé thyc khuén, va né khong dugc tao ra bdi phuong phép nao.

Theo mdt phuong an, sang ché d& xuit phuong phap tao khang thé don dong ciing
nhu khang thé duoc tao ra bang phuong phép bao gdm viéc nuodi chy té bao lai bai tiét
khang thé theo sang ché trong 4o, t5t hon 13, té bao lai duoc tao ra b%mg viéc lién hop
céc té bao lach duoc phan 14p tir dong vat, vi du, chudt hodc chudt nhét, duoc gdy mién
dich bang DLL4 véi cic t€ bao u ty va sau d6 sang loc cic té bao lai do viéc lién hop
céc hé vo tinh lai bai tiét khang thé c6 kha ning lién két polypeptit theo sang ché. Tém
lai, chudt c6 thé dwoc gdy mién dich véi khang nguyén DLL4 (xem cac vi dy, bén duoi).
Theo phuong 4n uu tién, khang nguyén DLL4 dugc dung véi chét phu dé kich thich dap
mg mién dich. Céc chit phu nay bao gbm t4 dugc Freund day du hodc khong day du,
RIBI (cac muramyl dipeptit) hoic ISCOM (céc phirc kich thich mién dich). Cac chét
phu nay cé thé bao vé polypeptit khoi sy phén tan nhanh chéng bang cach tach noé ra
trong chét léng tai chd, hodc chung co th8 chira cac chit ma kich thich vét chi bai tiét

céc yéu t6 ma 12 hoa chét doi véi cac dai thuc bao va céc thanh phéan khéc clia hé mién
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dich. T4t hon 13, néu ding polypeptit, thi k& hoach tao min dich s& lién quan dén hai
hozic nhiéu viéc ding polypeptit, rai ra trong nhiéu tudn; tuy nhién, polypeptit ding mot
14n duy nhét c6 thé cling dugce st dung.

Sau khi gdy mién dich cho ddng vét bang khang nguyén DLLA4, thi c6 thé thu dugc
khang thé va/hoic cac té bao tao ra khang thé tir dong vAt. Huyét thanh chita khang thé
khang DLL4 dugc thu tir dong vat bing cach 14y mau hodc gibt dong vat. Huyét thanh
c¢6 thé dugc str dung nhu dugc thu tir dong vat, phén globulin mién dich c6 thé thu duoc
tir huyét thanh, hozc khang thé khang DLL4 c6 thé dugc tinh ché tir huyét thanh. Huyét
thanh hodc c4c globulin mién dich thu dugc theo cach nay 1a da dong, do d6 c6 mdt day
dic tinh khac biét.

M&i 14n do dugc dap tng mién dich, vi du, khang thé dic hiéu vé6i khang nguyén
DLL4 dugc do trong huyét thanh chudt, thi 14 lach chudt dugc thu lai va cac t& bao lach
dugc phan 1ap. Sau d6, céc té bao lach duogc lién hop véi cac té bao u tity thich hop bét
ky bang céc k¥ thuét da dugce bidt dén, vi du cac t& bao tir dong té bao SP20 c6 bén san
tir American Type Culture Collection (ATCC, Manassas, Virginia, Hoa Ky). Cac té bao
lai duoc chon va dugc nhin dong bing sy pha loang ¢6 giéi han. Cac h¢ vo tinh lai sau
do6 dugc thir nghiém bing phuong phép da biét trong linh vuc nay dbi véi cac té bao bai
tiét khang thé c6 kha ning lién két DLL4. Dich ¢b truéng, ma nhin chung chira cac mirc
khéngthécao,céthéduqctaorabﬁngcéchtaonﬁén(ﬁchchochu@tbéngcéchévétﬁﬂl
lai dwong tinh.

Theo mdt phuong an khac, cac té bao lai duoc 1am bét tir san xuét khang thé c6 thé
dwoc bao ché tir dong vat duge tao midn dich. Sau khi tao mién dich, dong vat bj giét va
céc té bao B 14 lach duoc lidn hop véi cdc té bao u tiy dugce 1am bét tir nhw da dugc biét
dén trong linh vyc nay. Vi du xem, Harlow va Lane, ¢ trén. Theo phuong 4n uu tién,
céc té bao u tity khong bai tiét cac polypeptit globulin mién dich (dong té bao khong bai
tiét). Sau khi lién hop va chon loc khang sinh, céc té bao lai dugc sang loc st dung
DLL4, hodc mot phan ciia n6, hodc t& bao biéu hién DLL4. Theo phuong én wu tién, sy
sang loc ban dau dugc thuc hién sir dung thit nghiém hép thy mién dich lién két (enzym-
linked immunosorbent assay - ELISA) hod#c thir nghiém mién dich phéng xa
(radiaimmuno assay - RIA), tdt hon 13 ELISA. Vi du cua viée sang loc ELISA dugc dua
ra trong cong bd don PCT s6 WO 00/37504.
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Céc t& bao lai san xuét khang thé khang DLL4 dugc chon lgc, nhan dong, va hon
nita dugc sang loc cac dac diém mong mudn, bao gém su ting trudng té bao lai manh,
san xuét khang thé cao, va céc dic diém khéang thé mong mudn, nhu dugc thao lusn
thém bén dudi. Cac té bao lai ¢6 thé dwgc nudi cdy va phat trién in vivo trong cic dong
vat bam sinh, trong cic dong vat thiéu hé mién dich, vi dy, chudt tryi 16ng, hogc trong
dich nudi cy té bao in vitro. Phuong phép chon loc, nhan dong va phat trién céc té bao
lai d3 duoc biét dén ddi voi nguodi c6 k§ ning binh thuong trong linh vye nay.

Theo phuong 4n wu tién, cac t& bao lai 12 cac té bao lai ctia chudt, nhu duge mo ta
theo sang ché. Theo mot phuong an khic, cac té bao lai dugc san xuét trong cac loai
khong phai 1a ngudi, khong phai 1a chudt nhu 12 chudt nhét, ciru, lon, dé, trau bo, hodc
ngua. Theo mot phwong 4n wu tién khac nita, cac té bao lai 1a c4c té bao lai ciia ngudi,
trong d6 té bio u tiy khong bai tiét ctia ngudi dugce lién hop voi té bao cta ngudi bidu
hién khang thé khdng DLLA4.

Céc doan khang thé ma nhan biét cac epitop dic hiéu c6 thd dugc tao ra bang cac
ky thuat da biét. Vi du, cac doan Fab va F(ab') theo séng ché c6 thé dugc tao ra béng
sy phan c4t phan gidi protein cta cac phén tir globulin mién dich, st dung c4c enzym
nhu 13 papain (dé tao ra hai doan Fab gidng nhau) hodc pepsin (dé tao ra doan F(ab')).
Doan F(ab'); ciia phan tir IgG vAn giit hai vi tri lién két khang nguyén cua phén tir IgG
16n hon ("gbc") , bao gbm ca cac chudi nhe (chira cac ving bién d6i chudi nhe va khong
dbi chudi nhe), ving CHI ctia cdc chudi ning, va ving ban 18 tao thanh disulfua cua
phéan tr IgG gbc. Do d6, doan F(ab') vAn c6 kha nang lién két chéo véi cac phén tir
khang nguyén gidng nhu phan tt IgG gbc.

2. Khang thé don dong khang DLL4 st dung SLAM

Theo mot khia canh khéc cua sang ché, khang thé tai t6 hop dugc tao ra tlr cac té
bao lympho don, duwgc phén l4p sir dung quy trinh dugc d& cap dén trong linh vuc nay
nhu phuong phép khang thé t& bao lympho chon loc (SLAM), nhu duge mo ta trong US
5,627,052; cong bd don PCT s6 WO 92/02551; va Babcook et al., Proc. Natl. Acad. Sci.
USA, 93: 7843-7848 (1996). Trong phuong phép ndy, céc té bao don bai tiét khéng thé
dang quan tdm, vi du, cac té bao lympho c6 ngudn gdc tlr ddng vat bét ky trong s6 céc
dong vat dugc gay mién dich dugc mo ta trong phin I.A.1 (& trén), dugc sang loc sit
dung thir nghiém tan huyét dic hiéu khang nguyén, trong d6 khéng nguyén DLL4, khi

con ctia DLL4, hodc doan cta né, dugc ghép ddi vdi cac t& bao hong cau ciru sir dung
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ciu ndi, nhu 12 biotin, va dugc sit dung dé x4c dinh céc té bio don ma bai tiét khang thé
dic hiéu véi DLLA4. Sy nhén biét sau ddy ciia cac t& bao bai tiét khéng thé dang quan
tam, cdc cADN ving bién d6i chudi ning va nhe dugc phéng thich tir cac té bao bing
PCR phién ma ngugc (RT-PCR) va cic ving bién dbi nay sau d6 c6 thé duge biéu hién,
trong ngit canh cta cac ving bao toan globulin mién dich thich hop (vi dy, c4c ving bao
toan ngudi), trong t& bao chi dong vét ¢ vi, nhu la cac té bao COS hodic CHO. Té bao
chii duge truyén nhiém trinh ty globulin mién dich khuéch dai, c6 ngudn gdc tir cic té
bao lympho chon loc in vivo, sau do trai qua su phan tich va chon loc in vitro thém nita,
vi du, bang cich phan tich trong lugng céc té bao truyén nhidm dé phan tach cac té bao
biéu hién khang thé véi DLLA. Trinh tu globulin mi&n dich dugc khuéch dai con c6 thé
duoc thao tac in vitro, nhu 1a bing phuong phép trudng thanh v& mit 4i luc in vitro. Vi
du xem, cong bd don PCT s6 WO 97/29131 va cdng b don PCT s6 WO 00/56772.
3. Tao khang thé don dong khéng DLL4 bing ddng vt chuyén gen

Theo mdt phuong 4n khéc cia sang ché nay, khéng thd dugc san xuit bang viéc
gdy mién dich dong vét khong phai la nguoi chira mot s6, hodic tit ca cdc cum cula
globulin mién dich ngudi véi khang nguyén DLL4. Theo mdt phuong 4n, dong vét
khong phai ngudi 1a chudt chuyén gen XENOMOUSE®, chiing chut dugc xir ly ma
chtta cac doan 16n ciia cum globulin mién dich nguoi va bi thiéu trong viéc san xuét
khang thé chudt. Vi du xem, Green et al., Nature Gentics, 7: 13-21 (1994) va US
5,916,771; US 5,939,598; US 5,985,615; US 5,998,209; US 6,075,181; US 6,091,001;
US 6,114,598; va US 6,130,364. Cling xem céc cong bd don PCT s6 WO 91/10741;
WO 94/02602; WO 96/34096; WO 96/33735; WO 98/16654; WO 98/24893; WO
98/50433; WO 99/45031; WO 99/53049; WO 00/09560; va WO 00/37504. Chudt
chuyén gen XENOMOUSE® tao ra thu vién khang thé c6 chiéu dai dy da gibng &
nguoi trudng thanh, va tao ra cac khang thé don dong dic hiéu khang nguyén. Chudt
chuyén gen XENOMOUSE® chira khoang 80% ctia thu vién khéng thé ctia ngudi thong
quan viéc dua céc doan YAC c6 cAu hinh dong mam c6 kich thuéc megabase ctia cum
chudi ning va chudi nhe ngudi. Xem Mendez et al., Nature Gentics, 15: 146-156 (1997),
Green va Jakobovits, J. Exp. Med., 188: 483-495 (1998), ndi dung cta tai liéu duoc két
hop vao diy bang cach vién dan.

4. Khéng thé don dong khang DLL4 sir dung thu vién khang thé téi t0 hop
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Phuong phap in vitro ciing ¢ thé dugc sit dung d8 tao khang thé theo sang ché,
trong d6 thu vién khang thé dugc sang loc dé x4c dinh khang thé c6 tinh dic hiéu lién
két DLL4 mong mudn. Phuwong phap sang loc thu vién khéng thé tai t6 hop nay da dugc
biét dén trong linh vuc ndy va bao gdbm phwong phép dugc md ta trong, vi dy, US
5,223,409 (Ladner et al.); cong bé don PCT s6 WO 92/18619 (Kang et al.); cong bb don
PCT s& WO 91/17271 (Dower et al.); cong bd don PCT sé WO 92/20791 (Winter et
al.); cong b don PCT sé WO 92/15679 (Markland et al.); céng bd don PCT s6 WO
93/01288 (Breitling et al.); cong bd don PCT s6 WO 92/01047 (McCafferty et al.); cong
b6 don PCT s6 WO 92/09690 (Garrard et al.); Fuchs et al., Bio/Technology, 9: 1369-
1372 (1991); Hay et al., Hum. Antibod. Hybridomas, 3: 81-85 (1992); Huse et al.,
Science, 246: 1275-1281 (1989); McCafferty et al., Nature, 348: 552-554 (1990);
Griffiths et al., EMBO J., 12: 725-734 (1993); Hawkins et al., J. Mol. Biol., 226: 889-
896 (1992); Clackson et al., Nature, 352: 624-628 (1991); Gram et al., Proc. Natl. Acad.
Sci. USA, 89: 3576-3580 (1992); Garrard et al., Bio/Technology, 9: 1373-1377 (1991);
Hoogenboom et al., Nucl. Acids Res., 19: 4133-4137 (1991); Barbas et al., Proc. Natl.
Acad. Sci. USA, 88: 7978-7982 (1991); US 2003/0186374; va cong b6 don PCT s WO
97/29131, ndi dung cia céc tai liéu ndy dugc dua vao day bang cach vién dan.

Thu vién khang thé ti t& hop c6 thé tao ra tir d6i tuong duge gdy mién dich voi
DLLA4, hoic mdt phan ciia DLL4. Theo mdt cach khéc, thu vién khéng thé téi t6 hop c6
thé dugc tao ra tr dbi tuong chua gay mién dich, nghia 13, dbi tuong chua dugc giy
mién dich bing DLL4, nhu la thu vién khang thé cia ngudi tir déi twong 1a ngudi ma
chua duoc gdy mién dich bang DLL4 ctia ngudi. Khang thé theo sang ché dugc chon
loc bing cach sang loc thu vién khéang thé tai td hop véi peptit chita DLL4 ciia ngudi dé
tr 36 chon loc cac khang thé nhén biét DLL4. Phuong phép thyc hién sy sang loc va lua
chon nay da dugc biét dén trong linh vuc nay, nhu 12 duge mo ta trong céc tai li¢u tham
khao trong cac doan & trén. Dé lua chon khang thé theo sang ché ¢6 4i luc lién két cu
thé v&i DLL4, nhu 13 cac khang thé phan 1ap DLL4 ciia ngudi véi hing sé tée 46 Ko
cu thé, phuong phép cong hudng plasmon b& mit da biét trong linh vuc c6 thé dugc st
dung dé lya chon khang thé c6 héng s6 tc d6 Ko mong muédn. Dé Iya chon khang thé
theo sang ché c6 hoat tinh trung hoa hDLL4 cu thé, nhu 13 cac khéng thé ¢6 ICsocu thé,
phuong phép chuin da dugc biét trong linh vye ndy d& danh gid sy e ché hoat tinh
DLL4 ¢c6 thé dugce st dung.

-80-



21403

Theo mdt khia canh, sang ché dé cap dén khéng thé dugc phan 1ap, hodic phén lién
két khang nguyén ciia nd, ma lién két DLL4 clia ngudi. Tét hon 13, khéng thé 12 khang
thé trung hoa. Theo nhidu phuong 4n, khang thé 1a khang thé tai t6 hop hodc khéng thé
don dong.

Vi du, khang thé theo sang ché ¢ thé ciing dugc tao ra st dung nhiéu phwong phap
bidu hién thé thuc khuén da duoc biét trong linh vuc nay. Trong phuong phap biéu hién
thé thuc khuén, ving khang thé chirc ning dugc hién thi trén b& mit ctia cac hat thé thuc
khuén mang trinh tu polynucleotit md héa chiing. Thé thyc khuln nay c6 thé dugc st
dung d& hién thi ving lién két khang nguyén dugc biéu dién tir kho hoc thu vién khéng
thé t6 hop (vi du, ngudi hodc chudt). Thé thuc khudn biéu hién ving lién két khang
nguyén ma lién két v6i khang nguyén dang quan tdm co thé dugc lwa chon hodc dugc
nhan biét bing khang nguyén, vi dy, sir dung khang nguyén dugc danh déu hoic khang
nguyén lién két hogc b bat gitt boi bé mit rén hogc hat. Thé thyc khuén dugc sir dung
trong cac phuong phép nay thong thudng la thé thuc khuin dang s¢i bao gdm cic viing
lin két fd va M13 dugc bidu hién tir thé thyc khudn véi cc ving khéng thé Fab, Fv,
hogc Fv én dinh disulfit dugc lién hop téi td hop véi protein gen IIT hodc gen VIII thé
thuc khudn. Céc vi du vé phuong phap biéu hién thé thuc khuin ma c6 thé dugce sir dung
d8 tao ra khang thé theo sing ché bao gdm cic phwong phap dugc mo ta trong
Brinkmann et al., J. Immunol. Methods, 182: 41-50 (1995); Ames et al., J. Immunol.
Phuong phéps, 184:177-186 (1995); Kettleborough et al., Eur. J. Immunol., 24: 952-958
(1994); Persic et al., Gen, 187: 9-18 (1997); Burton et al., Advances in Immunology,
57: 191-280 (1994); cong bb don PCT sé WO 92/01047; céc cong bd don PCT s6 WO
90/02809; WO 91/10737; WO 92/01047; WO 92/18619; WO 93/11236; WO 95/15982;
WO 95/20401; va US 5,698,426; US 5,223,409; US 5,403,484; US 5,580,717; US
5,427,908; US 5,750,753; US 5,821,047; US 5,571,698; US 5,427,908; US 5,516,637;
US 5,780,225; US 5,658,727; US 5,733,743; va US 5,969,108.

Nhu duge md ta trong céc tai liéu tham khao & trén, sau khi lya chon thé thuc
khuén, cac ving ma hoa khang thé tir thé thuc khuén c6 thé dugc phan tach va dugc str
dung dé tao ra khang thé nguyén ven bao gbdm khéng thé ctia nguoi hodc doan lién két
khang nguyén mong muén khac bit ky, va dugce biéu hién trong vat chii mong mudn bét
ky, bao gém céc té bao dong vat co v, cac té bao con tring, céc té& bao thyc vat, ndm

men, va vi khuln, vi du, nhu dugc md ta chi tict bén dudi. Vi dy, céac k¥ thuat d€ san
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xuét tai té hop cac doan Fab, Fab', va F(ab'); c6 thé ciling dugc ding st dung phuong
phéap da biét trong linh vic nay nhu 1a céc k§ thuat dugc md ta trong cong bb don PCT
s6 WO 92/22324; Mullinax et al., BioTechnologies, 12(6): 864-869 (1992); Sawai et al.,
Am. J. Reprod. Immunol., 34: 26-34 (1995); va Better et al., Science, 240: 1041-1043
(1988). Vi dy ctia cac k§ thudt ma c6 thé dugc sir dung dé san xuat cac Fv chudi don va
khéng thé bao gdm céc k¥ thuat dugc mo ta trong US 4,946,778 va US 5,258,498;
Huston et al., Methods in Enzymology, 203: 46-88 (1991); Shu et al., Proc. Natl. Acad.
Sci. USA, 90: 7995-7999 (1993); va Skerra et al., Science, 240: 1038-1041 (1988).

Mot cach khac d& sang loc cac thu vién khang thé tai t& hop bing biéu hién thé
thwe khudn, céc phuong phép khéc da dugc biét trong linh vire ndy dé sang loc céc thu
vién t& hop 16n c6 thé duoc 4p dung d& nhan biét khang thé theo sang ché. Mot kiéu ciia
hé bibu hién khac 12 kiéu trong d6 thu vién khang thé tai td hop dugc biéu hién nhu dang
lién hop ARN-protein, nhu dugc md ta trong cong bd don PCT s WO 98/31700
(Szostak va Roberts), va trong Roberts va Szostak, Proc. Natl. Acad. Sci. USA, 94:
12297-12302 (1997). Trong hé nay, sy lién hgp cdng hoa tri dugce tao ra gitta mARN va
peptit hodc protein ma né ma hoa bang sy dich ma in vitro clia cic mARN tdng hop
mang puromycin, khang sinh nhan peptidyl, & dau 3' cia nd. Do d6, mARN dic hi¢u c6
thé dugc 1am gidu tir hdn hop phirc ciia cac mARN (vi dy, thu vién tai td hop) dwa vao
cac dic tinh cua peptit hoic protein dugc ma héa, vi du, khang th&, hodc phén ciia no,
nhu 1 lién két cua khang thé, hoic phén ciia n6, v6i khang nguyén dic hiéu kép. Cac
trinh ty axit nucleic m& héa khang thé, hoic cac doan ctia nd, duge tuh hi tir viée sang
loc thw vién ndy c6 thé dugc bidu hién bing cic phuong phép ti to hop nhu duge mé ta
& trén (vi dy, trong céac té bao chil ddng vat c6 vii) va, hon nita, ¢d thé phai chiu thém sy
1am trudng thanh vé& mit &i lyc bang céc vong sang loc dang lién hop mARN-peptit khac
trong do6 sy dot bién dugc dua vao (c4c) trinh tu duge lya chon ba dAu, hodc bang phuwong
phap lam truéng thanh v& mit 4i lyc in vitro khéc cta khang thé tai t6 hop, nhw duge
md ta & trén. Vi du vu tién ctia phuong phéap nay, la ky thuét hién thi PROfusion dugc
dung trong phan Vi dy thyc hién séng ché (& dudi).

Theo mot khia canh khéac, khang thé theo sang ché c6 thé cling dugc tao ra bing
cach sir dung phuong phap hién thi ndm men d3 dugc biét trong linh vuc nay. Trong
phuong phép hién thi nAm men, phuong phap di truyén dugce st dung dé& budc cic ving

khang thé vao thanh t€ bao nam men va hién thi chiing trén bé mit cia nam men. Cu the
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13, ndm men nay c6 thé dugc sir dung dé hién thi ving lién két khang nguyén dugc bidu
dién tir kho hoi#c thu vién khang thé td hop (vi dy, nguoi hodc chudt). Céc vi du cua
phuong phép hién thi ndm men ma c6 thé duoc st dung dé tao khang thé theo sang ché
bao gdm céc phuong phép dugc md ta trong US 6,699,658 (Wittrup et al.) dugc dua vao
day bang cich vién dan.

B. San xuit ciia khang thé DLL4 tai to hop

Khéng thé theo sang ché ¢6 thé duge tao ra bing k¥ thuat bt ky trong s6 mot sd
ky thuat da biét trong linh vuc ndy. Vi duy, biéu hién tir t& bao chy, trong d6 (cac) vecto
biéu hién ma héa céc chudi niing va nhe dugc truyén nhiém vao té bao chu bang céc k¥
thuat chudn. Cac dang khic cla thuat ngt "truyén nhiém" dugc du dinh bao gbdm rat
nhiéu cac k¥ thuat thong thudng duge sit dung d8 dua ADN ngoai sinh vao té bao chu
chua c¢6 nhan dién hinh hodic nhén thyc, vi du, dién di, két tia canxi-phosphat, sy truyén
nhi3m DEAE-dextran va twong tw. M3 di, 6 thé bidu hién khang thé theo sing ché
trong té bao chi chua ¢6 nhan dién hinh hogc nhén thyc, sy biéu hién khang thé trong
céc té bao nhan thuc dugce wu tién, va uu tién nhét 12 t& bao chu ddng vat c6 v, boi vi
céc té bao nhén thyc nay (va cu thé 14 cc té bao dong vat c6 vi1) phit hop hon céc té bao
nhan chua c6 nhan dién hinh d& két hop va bai tiét khang thé gép nép thich hop va co
hoat tinh mién dich.

Té bao chit dong vat c6 vii mAu dé biéu hién khéng thé tai td hop theo séng ché
bao gdm cac té bao budng trimg chudt ddng Trung qudc (Chinese Hamster Ovary - té
bao CHO ) (bao gdm té bio dhfr- CHO, dugc md ta trong Urlaub va Chasin, Proc. Natl.
Acad. Sci. USA, 77: 4216-4220 (1980), dugc st dung v6i chit danh dau chon loc DHFR,
vi dy, nhu dugc mo ta trong Kaufman va Sharp, J. Mol. Biol., 159: 601-621 (1982), cac
t& bao u tity NS0, t& bao COS, va té bao SP2. Khi céc vecto biéu hi¢n tai t6 hop ma héa
cac gen khang thé dugc dua vao té bao chil dong vat c6 vi, khang thé dwoc tao ra bing
viéc nudi cdy té bao chu trong khoang thoi gian du dé cho phép bidu hién khéang thé
trong t€ bao chii hodc, t6t hon nita 13, bai tiét khang thé vao méi trudng nudi chy trong
6 t& bao chi duge sinh trudng. Khang thé c6 thé dugc thu hdi tir mdi trudng nudi cdy
bing céch st dung phuong phap tinh ché protein chuén.

Té bao chii ¢6 thé ciing dugc st dung dé tao ra cac doan khéang thé chirc nang, nhu
14 cac doan Fab hodc cic phén tir scFv. S€ dugc hiéu ring cac thay dbi trong quy trinh

& trén nim trong pham vi ciia séng ché. Vi du, c6 thé mong muodn truyén nhiém t¢ bao
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chit véi ADN mi héa cac doan chirc ningeia chudi nhe va/hogic chudi ndng cua khang
thé theo sang ché. K§ thuat ADN tai t& hop c6 thé ciing dugc sir dung dé loai bé mot 6,
hodc tit ca ADN ma héa mot hodc ca chudi nhe va ning ma khong can dé lién két voi
cac khing nguyén dang quan tdm. Cac phén tr duge biéu dién tir cac phan tit ADN bi
cét cut nay ciing dugc bao gdm boi khing thé theo séang ché. Ngoai ra, khang thé hai
chirc ¢6 thé duoc tao ra trong d6 mot chudi ndng va mot nhe 13 khéng thé theo sang ché
(nghia 1a, lién két véi DLL4 cua nguoi) va chudi ning va nhe khéc 13 dic hi¢u d6i voi
khang nguyén khac DLL4 cia ngudi bang céch lién két chéo khang thé theo séng ché
v6i khang thé thtr hai bing phuong phép lién két chéo héa hoc chuan.

Theo hé wu tién bidu hién tai td hop khang thé, hoac phan lién két khang nguyén
ctia né, theo sang ché, vecto bidu hién tai td hop ma héa ca chudi ning khang thé va
chudi nhe khéang thé dugc dua vao cac té bao dhfr- CHO bang viéc chuyén nap qua canxi
phosphat. Trong vecto bidu hién téi td hop, cac gen chudi ngng va nhe khang thé duoc
lien két thyc hién dwoc véi yéu t6 didu chinh chét ting cudng CMV/gen khoi déu
AdMLP dé dat sy sao chép gen & mirc d§ cao. Vecto biéu hién t4i t hop ciing mang
gen DHFR, ma cho phép lwa chon céac té bao CHO dugc chuyén nap bang vecto st dung
su chon ch/khuéch dai methotrexat. Té bao chii bién d6i chon loc duge nudi ca"ly dé cho
phép biéu hién cac chudi ning va nhe khang thé va khang thé nguyén ven dugce thu hdi
ttr moi trudng nudi cdy. Cac k¥ thuat sinh hoc phan tir chudn dugc st dung dé bao ché
vecto bidu hidn téi t& hop, truyén nhidm t& bao chi, lya chon cac thé bién dbi, nuoi cay
té bao chu va thu hdi khang thé tir mdi trudng nudi ciy. Hon nita, séng ché con d8& xuét
phuong phép tdng hop khéng thé t4i td hop theo sang ché bang viéc nudi chy té bao chu
theo sang ché trong moi trudong nudi cy thich hgp cho dén khi khang thé t4i t6 hop theo
sang ché duoc tdng hop. Phuong phép hon nita c6 thé bao gdm viéc phan 14p khéng thé
tAi t& hop tir moi trudng nudi cy.

1. Khang thé khang DLL4 |

Trinh ty axit amin cta cac ving VH va VL cta khang thé don dong chudt duge
phéan 14p ma lién két v6i DLL4 cia ngudi dugc trinh bay cho cac hé vo tinh 38H12,
1A11, 37D10, 32C7, 14G1, 14A11, va 15D6 trong Bang 9 (Xem, Vi du 4, bén dudi).
Céc trinh tw CDR khéng thé khang DLL4 phén 1ap dwoc md ta theo séng ché tao thanh
ho protein li€én két véi DLL4, dugce phéan 14p theo sang ché nay, va chira cac polypeptit

chira trinh ty CDR ¢6 ngudn gbc tir d6 va cac hé vo tinh dugc trudng thanh vé mit &i
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luc ctia nd. Trinh ty cta cac ving bién dbi va cac CDR ciia khang thé don dong va céc
dn chét duoc trudng thanh v& mit i lyc cua nd dugc liét ké trong cac bang 9, 11, 16,
20, va21. Dé tao ra va lya chon cac CDR cho céc protein li€n két theo séng ché lién két
DLL4 va/hodc hoat tinh trung hoa wu tién dbi véi DLL4 ctia ngudi, phuong phép chuén
da duoc bibt trong linh vuc nay dé tao ra cac protein lién két theo sang ché va viéc danh
gi4 lién két DLL4 va/hodc cac dic tinh trung hoa clia cc protein lién két nay c6 thé
dugc st dung, bao gdm nhung khéng chi giéi han & céc phwong phap cu thé dugc md
ta theo sang ché.

Dua vao su so sanh trinh ty axit amin cia cdc CDR cua cic ving bién ddi chubi
ning (VH) va céc viing bién dbi chudi nhe (VL) cta céc hé vo tinh khang thé khang
DLL4 dugc mb ta theo sang ché, sang ché dé cap dén protein lién két v6i DLL4 chira
ving lién két khéng nguyén c6 kha nang lién két v6i DLL4 ciia ngudi, ving lién két
khang nguyén nay chua it nh4t mot hodc nhiu CDR trong s sau CDR, nghia 1, CDR-
H1, CDR-H2, CDR-H3, CDR-L1, CDR-L2, va CDRL-3, dugc x4c dinh bén duéi:

CDR-H1 dugc chon tir nhém bao gdm:

X1-Xo-X3-X4~Xs (SEQ ID NO:151), trong d6;

Xi1aN, H, hoiac Y;

X21aF;

Xs3laP;

Xs41laM; va

Xs1a A hoac S;
céc gde tir 31-35 ctia SEQ ID NO:157 (CDR-H1 38H12);
cac gde tir 31-35 ctia SEQ ID NO:161 (CDR-H1 37D10);
céc gde tir 31-35 ctia SEQ ID NO:163 (CDR-H1 32C7);
cac gbc tir 31-35 ctia SEQ ID NO:165 (CDR-H1 14G1);
cac gbe tir 31-35 ciia SEQ ID NO:167 (CDR-H1 14A11);
céc gbe tir 31-35 ctia SEQ ID NO:169 (CDR-HI 15D6);
céc gbe tir 31-35 cia SEQ ID NO:171 (CDR-HI VH.1 1A11);
céc gde tir 31-35 ctia SEQ ID NO:172 (CDR-H1 VH.1a 1A11);
cac gde tir 31-35 ctia SEQ ID NO:173 (CDR-H1 VH.1b 1A11);
cac gdc tir 31-35 ctia SEQ ID NO:174 (CDR-H1 VH.2a 1A11);
céc gde tir 31-35 ctia SEQ ID NO:179 (CDR-H1 VH.1 38H12);
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céc gbe tir 31-35 ctia SEQ ID NO:180 (CDR-H1 VH.1A 38H12);
céc gbc tir 31-35 ctia SEQ ID NO:181 (CDR-H1 VH.1b 38H12);
cac gbe tir 31-35 clia SEQ ID NO:182 (CDR-H1 VH.2a 38H12);
céc goc tir 31-35 ctia SEQ ID NO:187 (CDR-H1 h1A11VH.1);
cac gbe tir 31-35 ctia SEQ ID NO:188 (CDR-HI h1A11.A6);
céc goc tir 31-35 ctia SEQ ID NO:189 (CDR-H1 h1A11.A8);
cac gbe tir 31-35 ctia SEQ ID NO:190 (CDR-HI1 h1A11.C6);
céc gbe tir 31-35 ctia SEQ ID NO:191 (CDR-H1 h1A11.A11);
cac gbe tir 31-35 ctia SEQ ID NO:192 (CDR-HI1 h1A11.B5);
céc gbe tir 31-35 ctia SEQ ID NO:193 (CDR-H1 h1A11.E12);
cac gbe tir 31-35 ctia SEQ ID NO:194 (CDR-H1 h1A11.G3);
cac gbe tir 31-35 ctia SEQ ID NO:195 (CDR-H1 h1A11.F5); va
cac gde tir 31-35 cia SEQ ID NO:196 (CDR-H1 h1A11.H2);
CDR-H2 dugc chon tir nhém bao gém:

X1—Xo-X3-X4—X5-X6~X7—Xs—Xo—X10-X11-X12-X 13- X14-X15-X16-X17
(SEQ ID NO:152), trong do;

X:11a T hodc S;

Xa2lal,

X31aS;

X4 1a S hodc G;

Xs51a S;

Xe 1a D;

X714 G, A, D, S, hoic E;

Xsg1a T hodc W;

Xo1a T, P, hodc A;

X101aY, S, T, hoic N;

X111aY hodc [;

Xi12 13 R hoic G;

X314 D;

XulasS;

Xi51aV;

XislaK;va

-86-



21403

Xi71a G;
cac gde tlr 50-66 ciia SEQ ID NO:157 (CDR-H2 38H12);
cac gbc tir 50-68 ctia SEQ ID NO:161 (CDR-H2 37D10);
céc gbe tir 50-66 ciia SEQ ID NO:163 (CDR-H2 32C7);
céc gde tir 50-66 cia SEQ ID NO:165 (CDR-H2 14G1);
cac gbc tir 50-66 ciia SEQ ID NO:167 (CDR-H2 14A11);
cac gbc tir 50-66 ciia SEQ ID NO:169 (CDR-H2 15D6);
cac gbe tir 50-66 cia SEQ ID NO:171 (CDR-H2 VH.1 1A11);
cac gbe tir 50-66 cia SEQ ID NO:172 (CDR-H2 VH.1a 1A11);
céc gbe tir 50-66 cia SEQ ID NO:173 (CDR-H2 VH.1b 1A11);
cac gbe tir 50-66 cia SEQ ID NO:174 (CDR-H2 VH.2a 1A11);
cac gbe tir 50-66 cua SEQ ID NO:179 (CDR-H2 VH.1 38H12);
cac gbe tir 50-66 ctia SEQ ID NO:180 (CDR-H2 VH.1A 38H12);
cac gbe tir 50-66 cia SEQ ID NO:181 (CDR-H2 VH.1b 38H12);
cac gde tir 31-35 ctia SEQ ID NO:182 (CDR-HI1 VH.2a 38H12);
céc gbe tir 50-66 cia SEQ ID NO:187 (CDR-H2 h1A11VH.1);
céc gbe tir 50-66 cia SEQ ID NO:188 (CDR-H2 h1A11.A6);
cac gbc tir 50-66 ciia SEQ ID NO:189 (CDR-H2 h1A11.A8);
cac gbe tir 50-66 cia SEQ ID NO:190 (CDR-H2 h1A11.C6);
cac gbe tir 50-66 cia SEQ ID NO:191 (CDR-H2 h1A11.A11);
cac gbe tir 50-66 ctia SEQ ID NO:192 (CDR-H2 h1A11.B5);
céc gde tir 50-66 ctia SEQ ID NO:193 (CDR-H2 h1A11.E12);
cac gbe tir 50-66 ctiia SEQ ID NO:194 (CDR-H2 h1A11.G3);
céc goe tir 50-66 ctia SEQ ID NO:195 (CDR-H2 h1A11.F5); va
céc gbe tir 50-66 ctia SEQ ID NO:196 (CDR-H2 h1A11.H2);

CDR-H3 dugc chon tir nhém bao gdm:

X1—Xo—X3—X4~X5-X6~X7—Xs3—Xo (SEQ ID NO:153), trong do;

X1 1a G;

X21aY;

X31aY;

Xs1aN;

Xs51a'S;
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Xs 12 P;

X71aF;

Xgla A;va

Xo1aY,F, hoac S;
céc gbe tir 99-107 ciia SEQ ID NO:157 (CDR-H3 38H12);
céc gbe tir 101-111 ciia SEQ ID NO:161 (CDR-H3 37D10);
cac gbe tir 99-105 ciia SEQ ID NO:163 (CDR-H3 32C7);
cac gbc tir 99-105 ciia SEQ ID NO:165 (CDR-H3 14G1);
cac gbe tir 99-110 ctia SEQ ID NO:167 (CDR-H3 14A11);
cac gbe tir 99-110 ciia SEQ ID NO:169 (CDR-H3 15D6);
cac gbe tir 99-107 ctia SEQ ID NO:171 (CDR-H3 VH.1 1A11);
cac gbc tir 99-107 ctia SEQ ID NO:172 (CDR-H3 VH.1a 1A11);
cac gbe tir 99-107 ctia SEQ ID NO:173 (CDR-H3 VH.1b 1A11);
cac gbe tir 99-107 ctia SEQ ID NO:174 (CDR-H3 VH.2a 1A11);
cac gbc tir 99-107 ctia SEQ ID NO:179 (CDR-H3 VH.1 38H12);
céc gbe tir 99-107 ciia SEQ ID NO:180 (CDR-H3 VH.1A 38H12);
cac géc tlr 99-107 cua SEQ ID NO:181 (CDR-H2 VH.1b 38H12);
cac gbe tir 99-107 ctia SEQ ID NO:182 (CDR-HI VH.2a 38H12);
céc gbe tir 99-107 ctia SEQ ID NO:187 (CDR-H3 h1A11VH.1);
cac gbe tir 99-107 ctia SEQ ID NO:188 (CDR-H3 h1A11.A6);
cac gbe tir 99-107 ctia SEQ ID NO:189 (CDR-H3 h1A11.AB);
céc gbe tir 99-107 ctia SEQ ID NO:190 (CDR-H3 h1A11.C6);
céc gbe tir 99-107 ctia SEQ ID NO:191 (CDR-H3 h1A11.A11);
céc gbe tir 99-107 ctia SEQ ID NO:192 (CDR-H3 h1A11.B5);
cac géc tr 99-107 ctia SEQ ID NO:193 (CDR-H3 h1A11.E12);
céc gbc tir 99-107 ctia SEQ ID NO:194 (CDR-H3 h1A11.G3);
cac goc tir 99-107 ctia SEQ ID NO:195 (CDR-H3 h1A11.F5);
va
cac gbe tir 99-107 ctia SEQ ID NO:196 (CDR-H3 h1A11.H2);

CDR-L1 dugc chon tir nhém bao gdm:

X1=Xo—X3—X4—X5—X6—X7—Xs—Xo—X10-X11 (SEQ ID NO:154), trong do;

X11aR;
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X2 la A;

X31aS;

X4 12 E hodc Q;

Xs1aD hodc E;

Xelal,

X71aY hodc W;

XslaS, I, Y, N, hoicR;

X9 laN;

XwlaLl;va

X laA;
céc gbc tir 24-34 ctia SEQ ID NO:158 (CDR-L1 38H12);
cac gde tir 24-34 ctia SEQ ID NO:162 (CDR-L1 37D10);
cac gbe tir 24-34 clia SEQ ID NO:164 (CDR-L1 32C7);
céc gbc tir 24-34 ctia SEQ ID NO:166 (CDR-L1 14G1);
cac gdc tir 23-37 ctia SEQ ID NO:168 (CDR-L1 14A11);
cac gde tir 23-37 ctia SEQ ID NO:170 (CDR-L1 15D6);
céc gbc tir 24-34 ctia SEQ ID NO:175 (CDR-L1 VL.1 1A11);
céc goc tir 24-34 cia SEQ ID NO:176 (CDR-L1 VL.1a 1A11);
céc gdc tir 24-34 cia SEQ ID NO:177 (CDR-L1 VL.1b 1A11);
cac gdc tlr 24-34 ctia SEQ ID NO:178 (CDR-L1 VL.2a 1A11);
céc gbe tir 24-34 ctia SEQ ID NO:183 (CDR-L1 VL.1 38H12);
cac goc tir 24-34 ctia SEQ ID NO:184 (CDR-L1 VL.1a 38H12);
céc goc tir 24-34 ctia SEQ ID NO:185 (CDR-L1 VL.1b 38H12);
céc gbc tir 24-34 ctia SEQ ID NO:186 (CDR-L1 VL.2a 38H12);
céc gbce tir 24-34 ctia SEQ ID NO:197 (CDR-L1 h1A11VL.1);
céc goc tir 24-34 ctia SEQ ID NO:198 (CDR-L1 h1A11.A2);
céc gbc tir 24-34 ctia SEQ ID NO:199 (CDR-L1 h1A11.A12);
cac gbc tir 24-34 ctia SEQ ID NO:200 (CDR-L1 h1A11.A7);
céc goc tir 24-34 ctia SEQ ID NO:201 (CDR-L1 h1A11.B4);
cac géc tir 24-34 ctia SEQ ID NO:202 (CDR-L1 h1A11.B5); va
céc gbc tir 24-34 ctia SEQ ID NO:203 (CDR-L1 h1A11.E12);

CDR-L2 duoc chon tir nhdm bao gém:
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X1—X-X35-X4—X5-Xe—X7 (SEQ ID NO:155), trong do;

Xi11aD;

X21aT;

X3 1a N hoac S;

X41aN, D, S, L Y, hodc V;

Xs1aL;

Xsla A;va

X71aD;
céc gde tlr 50-56 cia SEQ ID NO:158 (CDR-L2 38H12);
cac gde tlr 50-56 ciia SEQ ID NO:162 (CDR-L2 37D10);
cac gde tlr 50-56 ciia SEQ ID NO:164 (CDR-L2 32C7);
cac gbe tir 50-56 ciia SEQ ID NO:166 (CDR-L2 14Gl);
cac gdc tir 53-59 cia SEQ ID NO:168 (CDR-L2 14A11);
céc gde tlr 53-59 cua SEQ ID NO:170 (CDR-L2 15D6);
cac gde tlr 50-56 cia SEQ ID NO:175 (CDR-L2 VL.1 1A11);
céc gde tlr 50-56 cia SEQ ID NO:176 (CDR-L2 VL.1a 1A11);
céc gbe tir 50-56 cia SEQ ID NO:177 (CDR-L2 VL.1b 1A11);
céc gde tir 50-56 cia SEQ ID NO:178 (CDR-L2 VL.2a 1A11);
céc goe tir 50-56 cua SEQ ID NO:183 (CDR-L2 VL.1 38H12);
céc gde tir 50-56 cia SEQ ID NO:184 (CDR-L2 VL.1a 38H12);
cac gbe tlr 50-56 ciia SEQ ID NO:185 (CDR-L2 VL.1b 38H12);
céc gbe tir 50-56 cia SEQ ID NO:186 (CDR-L2 VL.2a 38H12);
céc gbe tir 50-56 ctia SEQ ID NO:197 (CDR-L2 h1A11VL.1);
cac gc tir 50-56 ctia SEQ ID NO:198 (CDR-L2 h1A11.A2);
cac gde tir 50-56 cia SEQ ID NO:199 (CDR-L2 h1A11.A12);
cac gde tir 50-56 ciia SEQ ID NO:200 (CDR-L2 h1A11.A7);
cac gbe tir 50-56 ctia SEQ ID NO:201 (CDR-L2 h1A11.B4);
cac gbe tir 50-56 ctia SEQ ID NO:202 (CDR-L2 h1A11.B5); va
céc gbe tir 50-56 ciia SEQ ID NO:203 (CDR-L2 h1A11.E12);
va

CDR-L3 duoc chon tir nhém bao gém:

X1—Xo—X3-X4—X5-X6~X7—-Xs—Xo (SEQ ID NO:156), trong do;
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X112 Q;

X212 Q;

X312 Y;

X4 1a N, D, hodc T;

Xs1aN, Y, hodc W;

Xe1a Y hoac V;

X712 P;

XglaP;va

Xola T,
cac gbe tir 89-97 ciia SEQ ID NO:158 (CDR-L3 38H12);
cc gbe tir 89-97 cita SEQ ID NO:162 (CDR-L3 37D10);
cc gbe tir 89-97 ciia SEQ ID NO:164 (CDR-L3 32C7);
cc gbe tir 89-98 cita SEQ ID NO:166 (CDR-L3 14G1);
cac gbe tir 92-100 ctia SEQ ID NO:168 (CDR-L3 14A11);
cac gbe tir 92-100 ciia SEQ ID NO:170 (CDR-L3 15D6);
cac gbe tir 89-97 cita SEQ ID NO:175 (CDR-L3 VL.1 1A11);
cac gbe tir 89-97 ciia SEQ ID NO:176 (CDR-L3 VL.1a 1A11);
cac gbe tir 89-97 ciia SEQ ID NO:177 (CDR-L3 VL.1b 1A11);
céc gbe tir 89-97 cia SEQ ID NO:178 (CDR-L3 VL.2a 1A11);
cac gbe tir 89-97 ciia SEQ ID NO:183 (CDR-L3 VL.1 38H12);
cac gbe tir 89-97 ciia SEQ ID NO:184 (CDR-L3 VL.1a 38H12);
céc gbe tir 89-97 ciia SEQ ID NO:185 (CDR-L3 VL.1b 38H12);
céc gbe tir 89-97 ciia SEQ ID NO:186 (CDR-L3 VL.2a 38H12);
cac gbe tir 89-97 ciia SEQ ID NO:197 (CDR-L3 h1A11VL.1);
céc gbe tir 89-97 ciia SEQ ID NO:198 (CDR-L3 h1A11.A2);
cac gbe tir 89-97 ciia SEQ ID NO:199 (CDR-L3 h1A11.A12);
cc gbe tir 89-97 ciia SEQ ID NO:200 (CDR-L3 h1A11.A7);
cac gbe tir 89-97 ctia SEQ ID NO:201 (CDR-L3 h1A11.B4);
céc gbe tir 89-97 ctia SEQ ID NO:202 (CDR-L3 h1A11.B5); va
cac gbe tir 89-97 ciia SEQ ID NO:203 (CDR-L3 h1A11.E12).

Tt hon 13, protein lién két véi DLL4 chra it nhat mot CDR duge md ta & trén, t6t

hon nita 1a hai CDR bét ky duge mé ta & trén, tot hon nita 1a ba CDR bét ky duge m ta
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& trén, tham chi tt hon nita 1a bdn CDR bét ky dwgc mb ta & trén, van con t6t hon nita
12 nam CDR bt ky dugc md ta & trén, va tét nhét 13 sau CDR bétky dugc mo ta o trén
(nghia 13, CDR-H1, CDR-H2, CDR-H3, CDR-L1, CDR-L2, va CDR-L3 nhu dugc md
ta & trén). Protein li€n két véi DLL4 uu tién dic biét chira ba CDR chira CDR-H1, CDR-
H2, va CDR-H3 nhu dugc md ta & trén.

Tét hon 13, protein lién két v6i DLL4 chira mot hogc nhidu CDR dugc md ta & trén
lién két véi DLL4 ctia ngudi ("hu", "h") va con mdt hodc nhiéu protein DLL4 dugc chon
tir nhém bao gdbm: DLL4 chudt ("chuft", "mu"), DLL4 khi cynomolgus ("cynomolgus",
"cyno"), va DLL4 chudt.

Tét hon 13, protein lién két véi DLL4 chira mot hogc nhiéu CDR dwge md ta & trén
lién két v6i DLL4 caa ngudi ("hu") va con véi DLL4 khi cynomolgus ("cynomolgus”,
"cyno").

2. Khéng thé kham khang DLL4

Khang thé kham 1a phan tir trong d6 cic doan khéc nhau cia khang thé c6 ngudn
gdc tir cac loai dong vét khac nhau, nhu 12 khang thé c6 ving bién dbi co ngudn gbc tir
khang thé don dong chuft va ving bao toan globulin mién dich nguoi. Vi du xem,
Morrison, Science, 229: 1202-1207 (1985); Oi et al., Biotechnology, 4: 214 (1986);
Gillies et al., J. Immunol. Phuong phéaps, 125: 191-202 (1989); US 5,807,715; US
4,816,567; va US 4,816,397. Ngoai ra, céc ky thuat duoc phat hién dé sin xuét "khang
thé kham" bing viéc ghép cac gen tir phan tr khéng thé chudt c6 tinh dic hiéu khang
nguyén khang nguyén thich hop ciing véi cdc gen tir phén tir khang thé ctia ngudi co
hoat tinh sinh hoc thich hgp c6 thé dugc st dung. Vi du xem, Morrison et al., Proc. Natl.
Acad. Sci. USA, 81: 6851-6855 (1984); Neuberger et al., Nature, 312: 604-608 (1984);
Takeda et al., Nature, 314: 452-454 (1985), ma duoc dua tron ven vao day bang céch
tham khdo.

3. Khéng thé ghép CDR khéng DLL4

Trinh tw CDR khéng thé khang DLL4 duoc phan 1ap theo sing ché c6 thé duogc s
dung d& tao khang thé ghép CDR dé diéu hoa cac dic tinh clia khéng thé ban dau. Cac
dic tinh nay bao gdm nhung khong chi gi¢i han & dong hoc lién két, 4i luc, hoat tinh
sinh hoc, phan ting chéo theo loai, phan tmg chéo theo phan ti, epitop, cac déc tinh héa
ly, cac dic tinh héa ly dugce, céc dic tinh dugc dong hoc, hodc cac dic tinh dugc ly.

Khéng thé ghép CDR chua trinh ty viing bién d6i chudi ning va nhe tir khang thé ctia
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ngudi hodc khang thé dong vt linh trudng khong phai ngudi trong d6 mot hodc nhiéu
viing trong sd céc viing CDR ctia VH va/hodc VL dugc thay thé bang trinh tw CDR ctia
khang thé khang DLL4 ban dAu. Trinh tu khung tir khéng thé clia ngudi hogic dong vat
linh truong khong phai ngudi c6 thé dung nhu khudn dé ghép CDR. Tuy nhién, sy thay
thé chudi thing trén khung nay thuong din dén mit mot sé 4i lyc lién két véi khang
nguyén. Nhiéu khéng thé ciia ngudi hodc loai khac tuong ddng voi khang thé ciia ngudi
ban diu, duong nhu it c6 kha ning két hop cac CDR véi khung ngudi méi hodc khung
ddng vat linh trudng khong phai nguoi s& dua sy méo moé vao cdc CDR ma ¢ thé lam
giam 4i luc hodc céc ddc tinh khac. Do d6, tt hon 1 khung bién ddi dugc chon dé thay
thé khung viing bién di ngudi ngoai trir cic CDR c¢6 it nhat 30% trinh ty ddng nhét véi
khung ving bién ddi khéng thé ctia ngudi. Tét hon nhidu 1a khung ving bién doi dwoc
chon d8 thay thé khung ving bién dbi ngudi ngoai trir cdc CDR ¢6 it nhét 40% trinh tu
ddng dang v6i khung viing bién dbi khang thé cua ngudi. Tét hon nhiéu 13 khung ving
bién dbi dugc chon d& thay thé khung bién ddi ngudi ngoai trir cdc CDR ¢4 it nhét 50%
trinh tw ddng dang v6i khung ving bién dbi khang thé ctia ngudi. Tét hon nhiéu 14 khung
viing bién ddi duge chon dé thay thé khung bién ddi ngudi ngoai trir céc CDR c6 it nhat
60% trinh ti ddng dang véi khung ving bién ddi khang thé ctia nguoi. Tét hon nhiéu 12
khung ving bién d6i nguodi méi hodc dong vat linh trudng khong phai ngudi va ngudi
ban d4u ngoai trir cic CDR ¢ it nhit 70% trinh tr déng dang. Tham chi tbt hon nhidu
nita 12 khung ving bién dbi ngudi méi hodc dong vat linh trudng khong phai ngudi va
ngudi ban dau ngoai trir cdc CDR ¢ it nhit 75% trinh ty ddng dang. Tot nhét 13 khung
ving bién ddi ngudi méi hodc dong vét linh truéng khong phéi ngudi va ngudi ban dau
ngoai trir cac CDR ¢0 it nhit 80% trinh tu ddng dang. Tham chi bang céch st dung
khung nguoi hoic dong vét linh trudng khung khong phai ngudi tuong ddng dé ghép
cdc CDR cua khang thé khang DLL4 clia ngudi ban dAu, thi khang thé dugc ghép thu
duge c6 thé vin mét ai luc lién két voi khang nguyén & mot mic do nao d6. Trong
truong hop nay, d& 1y lai 4i lyc cAn phai chira it nhit mot hoge nhidu sy thé (cac) goc
khung chinh ctuia khang thé ban dau & vi tri twong Gmg cua kKhang thé dugc ghép méi.
Gbc chinh nay c6 thé duogc chon tir nhém bao gém:
géc canh CDR;
gbc & vi tri glycosyl hoa;

goc hiem;
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gbc c6 kha ning tuong tac véi DLL4 cla ngudi

gécchuén;

gbc tiép xtc gitta ving bién dbi chudi ning va ving bién ddi chudi nhe;

gdc trong viing Vernier; va

gbc trong viing chdng 1én gitta CDR1 chudi ning bién ddi theo dinh nghia

Chothia va khung chudi ning diu tién theo dinh nghia Kabat.
4. Khéang thé dwgc 1am tuong thich véi ngudi khang DLL4

Trong khi cac dugce phém theo séng ché loai bd yéu ciu dé tao ra khang thé dugc

lam tuong thich véi ngudi, thi khang thé DLL4 dugc 1am twong thich véi ngudi c6 thé
duqcbéochébéngcédnm&dungduqcph&ntheoséngchéﬁKhéngthéduqclantuong
thich v&i ngudi 13 cdc phan tir khang thé tir khéng thé cua loai khong phai ngudi ma lién
két v6i khang nguyén mong muén c6 mot hodc nhidu ving quyét dinh bd sung
(complementarity determining regions - CDRs) tir c4c loai khong phéi nguoi va cac
vung khung tir phéan tir globulin mién dich nguoi. Trinh ty Ig ngudi da biét duge md ta
& web sites c6 sin qua trang web toan thé gi6i (www.), vi duy,
ncbi.nlm.nih.gov/entrez/query.fcgi; atcc.org/phage/hdb.html; sciquest.com/;
abcam.com/; antibodyresource.com/onlinecomp.html; public.iastate.edu/.about.pedro-
/research_tools.html; mgen.uniheidelberg.de/SD/IT/IT html; whfreeman.com/
immunology-/CH05/kuby05.htm; library.thinkquest.org/12429/Immune/Antibody
html; hhmi.org/grants/lectures/1996/vlab/; path.-cam.ac.uk/.about.mrc7/mikeimages
html; antibodyresource.com/; mcb.harvard.edu/BioLinks-/Immunology.html;
immunologylink.com/; pathbox.wustl.edu/.about.hcenter/index.html; bio-tech.ufl.edu/
.about.hcl/;  pebio.com/pa/340913-/340913.html; nal.usda.gov/awic/pubs/antibody/;
m.ehimeu.acjp/.about.yasuhito-/Elisa.html;  biodesign.com/table.asp; icnet.uk/axp/
facs/davies/lin- ks.html; biotech.ufl.edu-/.about.fccl/protocol.html; isac-
net.org/sites_geo.html; aximtl.imt.uni-marburg.de/.about.rek/AEP-Start.html; baserv
.ucikun.nl/.about jraats/linksl.html;  recab.uni-hd.de/immuno.bme.nwu.edu/;  mrc-
cpe.cam.ac.uk/imt-doc/public/INTRO.html; ibt.unam.mx/-vir/V_mice.html;  imgt
.cnusc.fr:8104/; biochem.ucl.ac.uk/.about.martin/abs/index.html; antibody.bath.ac.uk/;
abgen.cvm.tamu.edu/lab/wwwabgen.html; unizh.ch/.about.honegger/AHO-seminar/
Slide01.html; cryst.bbk.ac.uk/.about.ubcg07s/; nimr.mrc.ac.uk/CC/ccaewg/ccaewg
Jhtm; path.cam.ac.uk/.about.mrc7/humanisation/TAHHP.html; ibt.unam.mx/vir/
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structure/stat_aim.-html; biosci.missouri.edu/smithgp/index.html; cryst.bioc.cam.ac
.uk/.about.fmolina/Webpages-/Pept/spottech.html; jerini.de/frroducts.htm; patents.ibm.
com/ibm.html. Kabat et al., Sequences of proteins of Immunological Interest, U.S. Dept.
Health (1983), méi tai liéu trong s6 d6 dugc dwa vao day bang cach vién dan. Trinh tyr
nhép khéu nay c6 thé dugc sir dung dé 1am giam tinh sinh mién dich hodc lam giam, lam
tang hodc bién dbi lién két, 4i luc, tbe do két hop, toc d phan ly, 4i luc, tinh dic hiéu,
ban thai sinh hoc, hodc dic tinh thich hop khéac bét ky, nhu da dugc biét trong linh vuc
nay.

Céc gbe khung trong cc ving khung ngudi co thé dugc thé bang gbc tuong tmg
tir khang thé cho CDR dé thay dbi, tét hon 12 cai thién, sy lién két khdng nguyén. Cac
su thé khung nay duoc nhan biét bing cac phwong phép da dugce biét dén trong linh vuc
nay, vi dy, bing viéc tao méu céc twong tac ciia CDR va cic gbc khung tir dé nhan biét
cac gde khung quan trong dé lién két khang nguyén va so sénh trinh tu dé nhan biét cac
gbc khung hiém & vi tri cy thé. (Vi du xem, US 5,585,089 (Queen et al.); Riechmann et
al., Nature, 332: 323-327 (1988), ma dugc dua tron ven vao déy bang cach vién dan.)
Cac md hinh globulin mién dich ba chidu thong thudng c6 sén va 1a quen thudc véi
nguoi co hiéu biét trung binh trong linh vyre k§ thuat nay. Céc chuong trinh may tinh c6
sin ma minh hoa va hién thi cAu trGc hinh dang ba chiéu c6 thé xay ra cta trinh tu
globulin mién dich Gng vién chon loc. Su kiém tra céc hién thi nady cho phép phén tich
vai tro phu hop cua cac gbc trong hoat dong cta trinh ty globulin mién dich g vién,
nghia 13, phéan tich cac gdc anh huéng dén kha nang lién két cia globulin mién dich tng
vién vé6i khang nguyén cuia nd. Theo céch nay, cac gbc FR ¢ thé dugc lya chon va dugc
két hop tir trinh tu lién mg va dua vao sao cho dat dugc dac tinh khéng thé mong mudn,
nhu 13 4i luc véi (cac) khang nguyén dich téang 1én. Nhin chung, cac gbc CDR tryc tiép
va phan 16n vé co ban c6 lién quan dén viéc anh hudng dén lién két khang nguyén.
Khéng thé c6 thé duge lam twong thich véi ngudi bang cach st dung nhiéu ky thudt da
biét trong linh virc nay, nhu 12 nhung khong chi giéi han & cac k¥ thuat duge mo ta trong
Jones et al., Nature, 321: 522-525 (1986); Verhoeyen et al., Science, 239: 1534-1536
(1988), Sims et al., J. Immunol., 151: 2296-2308 (1993); Chothia va Lesk, J. Mol. Biol.,
196: 901-917 (1987), Carter et al., Proc. Natl. Acad. Sci. USA, 89: 4285-4289 (1992);
Presta et al., J. Immunol., 151: 2623-2632 (1993), Padlan, E.A., Molecular Immunology,
28(4/5): 489-498 (1991); Studnicka et al., Protein Engineering, 7(6): 805-814 (1994);
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Roguska. et al., Proc. Natl. Acad. Sci. USA, 91:969-973 (1994); cac cong b6 don PCT
s6 WO 91/09967, WO 99/06834 (PCT/US98/16280), WO  97/20032
(PCT/US96/18978), WO  92/11272  (PCT/US91/09630), WO  92/03461
(PCT/US91/05939), WO  94/18219  (PCT/US94/01234), WO  92/01047
(PCT/GB91/01134), WO 93/06213 (PCT/GB92/01755), W090/14443, WO90/14424,
va W090/14430; EP 0 592 106, EP 0 519 596, va EP 0 239 400; US. 5,565,332; US
5,723,323; US 5,976,862; US 5,824,514; US 5,817,483; US 5,814,476; US 5,763,192,
US 5,723,323; US 5,766,886; US 5,714,352; US 6,204,023; US 6,180,370; US
5,693,762; US 5,530,101; US 5,585,089; US 5,225,539; va US 4,816,567, mdi tai liéu
néu trén dugce dua vao day b%mg cach vién din toan bd nodi dung, ké ca céc tai liéu tham
khéo duoc vién dan trong do.

C. San xuét khang thé va cic dong té bao san xuit khang thé

Tét hon 13, khang thé khang DLL4 theo sang ché thé hi¢n kha néng l1am gidm hozc
trung hoa hoat tinh tao thanh mach trong khdi u cao, vi du, nhu dugc danh gia bing thi
nghiém bét ky trong s6 nhiéu thir nghiém in vitro va in vivo da biét trong linh vuc nay.
Vi dy, c4c khang thé ndy trung hoa twong tic DLL4 trong con duong tin hi¢u Notch v6i
gia tri ICso trong DLL4 ndm trong khoang it nhét khoang 10”7 M, ho#c khoang 108 M.
Tét hon 13, khéng thé khang DLL4 theo sang ché ciing thé hién kha nang 1am giam hogc
trung hoa hoat tinh DLL4 cao.

Theo cic phuong an wu tién, khang th8 dwoc phan l4p, hodc phén lién két khang
nguyén cua né; lién két v6i DLL4 cia ngudi, trong d6 khang thé, hodc phén lién két
khéng nguyén cua n6, phan ldp tr DLL4 cua ngudi véi hing s6 Kog
khoang 0,1 s! hodc it hon, nhu dugc xdc dinh bang cong hudng plasmon bé mat, hodc
khang thé ma rc ché DLL4 va/hoic hoat tinh DLL4 cia ngudi véi tri s6 ICso khoang 1
x 10 M hoic it hon. Theo mot cach khéac, khang thé, hodic phan lién két khang nguyén
clia nd, co6 thé tach ra khéi DLL4 cua ngudi véi hing s tdc dd Kofr khoang 1 x 102 s™!
hoic it hon, nhu dugc xac dinh bang cong hudng plasmon b& mit, hodc co6 thé e ché
DLL4 ctia nguoi va/hodc hoat tinh DLL4 ctia nguoi véi tri s6 ICso khoang 1 x 107 M
hoic it hon. Theo mot cach khac, khang thé, hodc phan lién két khang nguyén ctia né,
¢6 thé tach ra khoi DLL4 clia ngudi v6i hang sb tdc dd Kosr khoang 1 x 1073 s hoic it
hon, nhu dugc xac dinh bang cong hudng plasmon b& mit, hodic c6 thé tc ché DLL4

ctia nguoi vdi tri s6 ICso khoang 1 x 10°* M hodc it hon. Theo mot cach khac, khéng thé,

-96-



21403

hodc phan lién két khang nguyén ctia n6, c6 thé tach ra tir DLL4 ciia ngudi v6i hing sd
tdc d6 Kosr khoang 1 x 10 s hodc it hon, nhur dugc x4c dinh bang cdng hudng plasmon
bé mit, hodc c6 thé e ché hoat tinh DLL4 vdi tri s6 ICso khoang 1 x 10 M hogc it hon.
Theo mot cach khac, khang thé, hogic phan lién két khéng nguyén ciia né, c6 thé tach ra
tir DLL4 cia ngudi voi hing sb tde do Ko khoang 1 x 10 s hodc it hon, nhu duge xac
dinh bing cong hudng plasmon bé mit, hoic c6 thé e ché DLL4 va/hoic hoat tinh
DLL4 ctia ngudi véi tri s ICso khoang 1 x 1071 M hodc it hon. Theo mdt cach khéc,
khang thé, hoic phan lién két khang nguyén ctia né, c6 thé tach ra tir DLL4 cla ngudi
v6i hiing s téc d6 Ko khoang 1 x 105 s hogc it hon, nhu duge x4c dinh bang cong
hudng plasmon b& mat, hodc c6 thé tc ché DLL4 va/hoic hoat tinh DLL4 ciia ngudi véi
tri s& ICso khoang 1 x 10"'! M hoc it hon.

Theo céc phuong 4n nhét dinh, khéng thé chira ving bao toan chudi ning, nhu 13
ving béo toan IgG1, IgG2, 1gG3, IgG4, IgA, IgE, IgM, hodc IgD. Tét hon 13, viing bao
toan chudi nang 12 ving bao toan chudi ning IgG1 hodc viing bao toan chudi ning IgG4.
Hon nita, khang thé c6 thé chira viing bao toan chudi nhe, viing bao toan chudi nhe kapa
hoic ving bao toan chudi nhe lamda. Tét hon 13, khang thé chira viing bao toan chubi
nhe kapa. Theo mot cach khic, phén khang thé, vi du, c6 thé 12 doan Fab hodc doan Fv
chudi don.

Su thay thé cac gbe axit amin trong phén Fc dé thay ddi chire nang phan g khang
thé d3 duoc biét trong linh vye nay (xem, US 5,648,260 va US 5,624,821 (Winter et
al.)). Phin Fc cia khéng thé gay ra nhiéu chirc ning phan ing quan trong vi du tao ra
xytokin, ADCC, sy thuc bao, gy doc té bao phu thudc bd thé (complement dependent
cytotoxicity - CDC), va ban thai sinh hoc/ty 1¢ thanh thai cia khang thé va phirc hop
khang nguyén-khéang th8. Trong mot sd trudng hop, cac chirc nang phan tmg nay dugc
mong doi d6i v6i khéng thé c6 tac dung didu tri nhung trong mot s trudng hop khac co
thé 1a kh()ng can hodc tham chi ¢6 hai, phu thudc vao cac myc dich diéu tri. Céc isotyp
TG ngudi nhét dinh, cy thé 1a IgG1 va IgG3, gdy ra ADCC va CDC qua viée lién két
v6i FeyRs va Clq bd thé, tuong ing. Céc thu thé Fc méi sinh (FcRn) 12 c4c thanh phin
quan trong quyét dinh thoi gian bén thai cia khang thé. Vin theo mot phuong 4n khéc,
it nhat mot gbe axit amin duge thay thé trong viing bao toan cta khang thé, vi du ving

Fc cua khang thé, sao cho céc chirc ning phan ng ctia khang thé thay ddi.

-97-



21403

Mot phuong an theo sang ché @ xuét protein lién két dugc danh déu trong do6
khang thé hoic phan khang thé theo sang ché 1a din xut hodc duge lién két v6i mot
phén tir chitc ning khac (vi dy, mét peptit hodc protein khéc). Vi dy, protein lién két
dugc danh diu theo sang ché co6 thé duoc suy ra bang cach lién két v& mat chirc ning
khang thé hodc phin khang thé theo sang ché (bang ghép doi hoa hoc, lién hop gen, lién
két khong phai cong héa tri hodc céc lién két khac) véi mot hodc nhidu thuc thé phéan tir
khac, nhu 12 mét khang thé khac (vi du, khang thé c6 hai vi tri lién két ddc hidu hodc
khang thé kép), chit do dugc, chit gay doc té bao, dugc chét, va/hodc protein ho#c peptit
ma c6 thé gy ra lién két ciia khang thé hodc phin khang thé v6i mot phan tir khéc (nhw
12 viing nhan streptavidin hodc dudi polyhistidin).

Cécchétdbduqchﬁuichvéikhéngthéhoacphénkhéngthétheoséngchérnécé
théduqcbétnguénbaogénncéchqpchéthuynhquang.Cécchétddeqchuynhquang
mAu bao gdm fluoretxein, fluoretxein isothioxyanat, rhodamin, 5-dimetylamin-1-
naptalensulfonyl clorua, phycoerythrin va twong tu. Khang thé ¢6 thé ciing dwoc bit
ngudn véi cac enzym do dugce, nhu 1a kiém phosphataza, peroxidaza cuia ciy cai ngua,
glucoza oxidaza va tuong tw. Khi khang thé duoc bt ngudn véi enzym do duge, nd
duge do bang viéc thém thudc thir khidc ma enzym st dung d8 san xuét san phim phan
g do duogc. Vi dy, khi chét do duoc peroxidaza cua cdy cai ngya cd mit, thi viéc thém
hydrd peroxit va diaminobenzidin d3n dén san phim phan ng c6 mau, ma do duogc.
Khéng thé c6 thé cling duoc bit ngudn véi biotin, va do dugc gian tiép thong qua phép
do lién két avidin hoic streptavidin.

Mot phuong én khac cia sang ché d& cap dén protein lién két v6i DLL4 tinh thé.
Tét hon 13, séng ché @& cap dén céc tinh thé cua protein lién két v6i DLL4 dugc md ta
theo sang ché, bao gdm khéng thé khang DLL4 nguyén ven, cic doan clia nd, cling nhu
céc khang thé va dang protein lién két lién hop (bao gdm céc dang khang thé lién hop)
nhu duge md ta theo sang ché, va cac ché phdm va dugc phim chtta c4c tinh thé nay.
Theo mot phuong an, protein lién két duogc két tinh c6 thoi gian ban thai in vivo 16n hon
cac dang protein lién két tan dugc. Theo mdt phwong an khac, protein lién két van giit
hoat tinh sinh hoc sau khi két tinh. Cac protein lién két duoc két tinh theo sang ché c6
thé dugc tao ra theo phuong phéap da biét trong linh vuc nay va nhu duge mo ta trong
WO 02/72636, dugc dua vao ddy bang cach vién dén.
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Mot phuong 4n khéc cua sang ché d& cap dén protein lién két dugc glycosyl hoa
trong d6 khang th& hodc phén lién két khang nguyén clia n6 chira mot hogc nhiu gbc
carbohydrat. Viéc san xuét protein in vivo méi sinh ¢ thé thuc hién qua trinh xit 1y nita,
d4 biét nhu su bién ddi sau dich ma. Cu thé 13, cac gbc dudng (glycosyl) c6 thé duoc
thém enzym, mot qué trinh da biét nhu 13 sy glycosyl héa. Cac protein thu dugc mang
cac chudi phu oligosaccarit dugc lién két cong hoa tri dd duoc biét nhu 13 c4c protein
hoic glycoprotein duge glycosyl hoa. Su glycosyl héprotein phu thudc vao trinh tu axit
amin cua protein dang quan tdm, cling nhu té bao chu trong d6 biéu hién protein. Céc
sinh vat khac nhau c6 thé tao ra cdc enzym glycosyl hoa khac nhau (vi du,
glycosyltransferaza va glycosidaza), va c¢6 cac co chét khac nhau (cac dudng nucleotit)
¢6 san. Do céac tac nhan nay, mo hinh glycosyl hoprotein, va dugc phim chira gbe
glycosyl, co thé khac nhau phy thudc vao hé vét chu trong d6 protein cu thé duoc biéu
hién. Céc gbc glycosyl hitu ich theo séng ché c6 thé bao gdm, nhung khong chi giéi han
&, glucoza, galactoza, manoza, fucoza, n-axetylglucosamin va axit sialic. Tét hon 13
protein lién két duoc glycosyl héa chira céc gbc glycosyl sao cho md hinh glycosyl hoa
1a ngudi.

D3 duogc bit dbi voi ngudi c6 hidu biét trung binh trong linh vyc k¥ thuat nay 1a
su glycosyl hoa protein khac nhau cé thé dan dén cac dic tinh protein khac nhau. Vi du,
hiéu lyc cta protein c6 tac dung diéu tri tao ra trong vat chu vi sinh vat, nhu 1a ndm men,
va duoc glycosyl hoa st dung con duong ndi sinh nédm men c6 thé bi gidm so véi hi€u
luc cua protein trong ty dugc bidu hién trong té bao dong vat c6 vu, nhu 12 dong té bao
CHO. Cac glycoprotein nay co thé ciing dwoc gy mién dich trong ngudi va cho thy
lam giam thoi gian ban thai in vivo sau khi dung. Céc thu thé dic hiéu trong ngudi va
céc dong vat khac co6 thé nhan ra cic gbc glycosyl dic higu va diy manh sy thanh thai
nhanh chéng ctia protein khoi dong mau. Cac tac dung c6 hai khac c6 thé bao gbdm cac
thay di trong su gip nép protein, do hoa tan, tinh nhay cam v6i cc proteaza, sy chuyén
chd, su van chuyén, su chia ngan, sy bai tiét, sy nhén biét b.%mg cac protein hodc céc tac
nhan khac, tinh khang nguyén, hogc tinh gay di tmg. Do d6, ngudi thuc hanh ¢6 thé thich
protein ¢ tac dung didu tri v6i duge phdm va md hinh glycosyl héa cu thé, vi du duge
phdm va mo hinh glycosyl hoa ddng nhét, hodc it nhét twong ty, véi duge phim va mod
hinh duoc tao ra trong cac t€ bao ngudi hoic trong cac té bao dic hiéu loai ctia dong vat

duoc du dinh.
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Céc protein dugc glycosyl biéu hién khéc véi protein ciia té bao chu c¢6 thé dat
dugc bing cach bién dbi di truyén té bao chi dé biéu hién cic enzym glycosyl héa khac
loai. Bang céch st dung céc k¥ thuat da biét trong linh vic ndy ngudi thuc hanh c6 thé
tao ra khang thé hoic cac doan lién két khang nguyén ctia né biéu thi protein glycosyl
héa kiéu ngudi. Vi du, cdc ching ndm men dwgc bién dbi di truyén dé biéu hién cac
enzym glycosyl hoa xay ra mot cach khong tu nhién sao cho céc protein duoc glycosyl
hoéa (cac glycoprotein) dugc tao ra trong cic ching ndm men nay biéu thi sy glycosyl
héprotein gidng véi ciia cac té bao dong vat, dic biét 1a cac t€ bao nguodi (US
2004/0018590 va US 2002/0137134).

Hon nita, ngudi c6 hidu biét trung binh trong linh vyc k¥ thuét nay s& danh gia
dung rang protein dang quan tim c6 thé dugc biéu hién bing cach sir dung thu vién clia
céc té bao chu duoc xit Iy vé mat di truyén dé biéu hién nhidu enzym glycosyl héa, sao
cho céc té bao chil trong thur vién tao ra protein dang quan tdm véi cdc md hinh glycosyl
hoéa khac nhau. Sau d6 mot ngudi thyc hanh c¢6 thé Iya chon va phan tach protein dang
quan tdm bing cic mod hinh glycosyl héa méi cu thé. Tét hon 13, protein c6 mo hinh
glycosyl hoa méi duge lya chon cu thé biéu thi cac tinh chét sinh hoc dugc céi thién
hodc thay dbi.

D. Sit dung céc protein lién két véi DLL4

Dua vao kha ning lién két ciia chiing véi DLL4 ciia ngudi va DLL4 chudt, protein
lién két véi DLL4 dugc mo ta theo sang ché, bao gdbm khang thé va cac doan ctia né, c6
thé dugc st dung dé do hodc do DLL4 trong miu (vi dy, trong hdn hop, dung dich, hodc
mau sinh hoc, nhu 1a m4u, huyét thanh, hodc huyét twong), st dung thir nghiém mién
dich bat ky trong sb cac thir nghiém mién dich thong thuong da biét trong linh vuc nay,
nhu 13 thtt nghiém hip thu mién dich lién két enzym (ELISA), thir nghiém mién dich
phong xa (RIA), hodc héa hoc md mién dich md. Sang ché ciing d& xuét phwong phép
do DLL4 cua ngudi vi/hoic DLL4 chudt trong miu bao gbm viéc cho miu tiép xtic vé6i
protein lién két v6i DLL4 va do protein lién két voi DLL4 dugc lién két véi DLL4 ciia
ngudi vavhodc DLL4 chudt hodc protein lién két khong dugc lién két dé tir 46 do DLL4
cta nguoi va/hodc DLL4 chudt trong mau. Protein lién két véi DLL4 dugc md ta theo
sang ché c6 thé dugce dénh dAu truc tiép hodc gian tiép véi chét do duoc dé dé dang do
protein lién két v6i DLL4 dugc lién két hodc khong dugc lign két. Cac chat do dugc

thich hop bao gdm céc enzym, céc nhém gié, vat liéu huynh quang, vat li¢u phét quang
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va vat liéu phong xa. Cac vi du cua cac enzym thich hgp bao gbm peroxidaza clia cy
cai ngua, kiém phosphataza, B-galactositaza, hodc axetylcholinesteaza; vi du cla céc
phirc nhém gia bao gdm streptavidin/biotin va avidin/biotin; cac vi du ctia vat liéu huynh
quang thich hop bao gdm umbeliferon, fluoretxein, fluoretxein isothioxyanat, rhodamin,
diclotriazinylamin fluoretxein, dansyl clorua ho#c phycoerythrin; vi du ctia vat liéu phat
quang bao gdm luminol; va vi du clia c4c vét liéu phong xa thich hgp bao gdm °H, 1*C,
358, 90y, 9T, 11, 1257, 31T 177y, 1660, hogc !3Sm.

Céc mAu sinh hoc ma c¢6 thé duge thit nghiém cho DLL4 bao gdm mAu nuée tiéu,
phéan, mau, huyét thanh, huyét twong, md héi, nude bot, miéng gac trong miéng (trong
ma, trong ludi, trong hong), miéng gac trong 4m dao, miéng gac trong truc trang, miéng
gac trén da, vét nao da, sinh thiét mo, cling nhu mAu mo khac bt ky ma co thé thu duogc
bang phwong phép c6 sin trong linh vyc nay.

Mot céch khac d& danh déu protein lién két, DLL4 cta ngudi c6 thé duge thir
nghiém trong céc dich sinh hoc bing thir nghiém mién dich canh tranh st dung cic
DLL4 ti t& hop ngudi chuén (th) dugc dénh du bing chét do dwgce va protein lién két
v&i DLL4 khong dugc danh diu duge mo ta theo sang ché. Trong thit nghiém nay, mau
sinh hoc, cac thDLL4 chudn dugc dénh d4u, va protein lién két voi DLL4 dugc két hop
va lugng thDLL4 chuin dugc danh déu dugc lién két véi protein lién két khong duoc
dénh diu dugc xac dinh. Luong DLL4 cua ngudi trong mau sinh hoc ty 1& nghich vai
lwong rhDLL4 chudn dugc dénh dAu lién két v6i protein lién két véi DLL4. Tuong ty,
DLL4 cua ngudi c6 thé ciing dwoc thir nghiém trong céc dich sinh hoc bang thir nghiém
mién dich canh tranh st dung rhDLL4 chudn duge danh diu bang chit do dugc va
protein lién két véi DLL4 khong dugc danh dAu dugc md ta theo sang ché.

Protein lién két véi DLL4 theo sang ché tot hon 13 c6 kha ning trung hoa hoat tinh
DLL4, cu thé 13 hoat tinh hDLL4, ¢4 in vitro va in vivo. Do d6, céc protein lién két theo
sang ché nay c6 thé dugc st dung d8& wc ché hoat tinh DLL4, vi dy, trong dich nudi chy
té bao chira DLL4, trong céc dbi twrong ngudi, hodc trong céc db6i twong déng vat c6 vi
khac biéu hién DLL4 v&i protein lién két theo sang ché phan ing chéo véi n6. Theo mot
phuong én, séng ché d& xuit phuong phap uc ché hoat tinh DLL4 bao gdm viéc cho
DLL4 tiép xuc véi khing th8 DLL4 ho#c phan khang thé theo sang ché ma hoat tinh
DLL4 bi trc ché. Vi dy, trong dich nuéi cdy té bao chira hodc nghi ngd chira DLL4,
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khang thé hogc phin khang thé theo sang ché c6 thé dugc thém vao méi trudong nudi cy
@8 e ché hoat tinh DLLA4 trong dich nudi cdy.

Theo mdt phuong an khéc, sing ché dé xut phuong phap lam gidm hoat tinh DLL4
trong dbi twong, t6t hon 13 13 tir dbi twong méc bénh hoic r6i loan trong d6 DLL4 hoiic
hoat tinh DLL4 gdy hai. Sang ché @& xult phuong phép 1am giam DLL4 hoc hoat tinh
DLL4 trong ddi tugng mic bénh hoc rdi loan nay, phuong phép d6 bao gbm viéc ding
protein lién két voi DLL4 theo sang ché cho d6i twong dé DLL4 hodc hoat tinh DLL4
trong d6i tugng bi giam. Tét hon 13, DLL4 1a DLL4 clia ngudi, va ddi tuong 1a d6i twong
13 ngudi. Theo mot céch khéac, dbi twgng c6 thé 1a dong vat cé vi biéu hién DLL4 ma
c6 kha ning lién két véi protein lién két v6i DLL4 theo sang ché. Van hon nita, d6i
tuong c6 thé 1a dong vat c6 vu trong d6 DLL4 dugce dua vao (vi dy, bang cach ding
DLL4 hojc bing céch bidu hién DLL4 chuyén gen). Khang thé hogc protein lién két véi
DLL4 theo sang ché khac c6 thé dugc dung cho d6i tuong 12 ngudi cho cac muc dich
diéu tri. Hon nita, protein lién két véi DLL4 theo sang ché c6 thé duoc ding cho dong
vat ¢6 vii khong phai ngudi biéu hién DLL4 véi protein lién két c6 kha ning lién két véi
né cho cac muc dich thil y hodic nhu md hinh dong vét clia nguoi bénh. X¢ét v& cai sau
ciing, céc md hinh dng vat c6 thé 1a hitu ich dé danh gia hiéu qua diéu trj ctia khang thé
va protein li€én két véi DLL4 khéc theo sang ché (vi dy, thit nghiém lidu luong va khoang
thoi gian st dung).

Theo sang ché, thuét ngir "r6i loan trong d6 DLL4 va/hodc hoat tinh tin hi¢u Notch
gdy hai" du dinh bao gém bénh, nhu 1a ung thu, va céac 161 loan khéc trong d6 su c6 mat
ctia DLL4 va/hodc hoat tinh tin hiéu Notch trong déi twong méc rdi loan da dugc thiy
]a hodc bi nghi ngd chiu trach nhiém cho sinh Iy bénh hoc cua rbi loan hodc tac nhan ma
g6p phan lam 16i loan tdi hon. Do d6, rbi loan trong d6 DLL4 va/hodc hoat tinh tin higu
Notch gay hai la r6i loan trong d6 su giam bot DLL4 va/hodc hoat tinh tin hiéu Notch
dugc trong doi dé 1am t6t hon cac triéu ching va/hodc sy tién trién cua rdi loan (vi du,
su tang trudng khéi u). Céc rdi loan ndy c6 thé dugc ching minh, vi dy, bing su ting
tao thanh mach trong d6i trong méc rdi loan (vi dy, ting ndng do cua nhidu protein da
biét trong linh vuc nay d8 1am tang huyét thanh, huyét twong, dich hoat dich, .v.v., cia
dbi tuong trong khi tang truéng va hinh thanh khdi u), ma c6 thé do duoc, vi dy, bang
cach str dung khang thé khang DLL4 nhu dugc md ta ¢ trén. Cac vi du khong bi gidi

han ctia rdi loan ma c6 thé duge diéu tri bang khang thé theo sing che bao gom céc r6i
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loan dugc thao ludn trong phin bén duéi gin lién vé6i duge phdm ctia khang thé theo
sang ché.
I1I. Dwgc phim va viée sir dung diéu tri

Séang ché ciing @& cap dén dugc phdm chira protein lién két voi DLL4 theo séng
ché va chit mang duge dung. Duge pham chira protein lién két v6i DLL4 theo sang ché
1a dé sur dung trong, nhung khong chi gidi han 6, chan doan, tham do, hoic kiém so4t
rdi loan; trong phong ngira, diéu tri, kidm ché, hoic cai thién rdi loan hodc mot hoic
nhiéu tridu chitg ctia n6; va/hodc trong nghién ciru. Theo mot phuong én cu thé, dugc
phim chtra mot hodc nhiu protein lién két v6i DLL4 theo sang ché. Theo mot phuong
4n khac, duoc phém chira mdt hodc nhidu protein lién két theo sang ché va mét hodc
nhidu chét du phong hodc didu tri khéc cé4c protein lién két theo sang ché dé diéu tri rbi
loan trong d6 DLL4 va/hofic hoat tinh DLL4 gdy hai. Tét hon 14, chat du phong hozc
didu trj da biét c6 ich d& hodic da duoc holic dang dugc sit dung dé phong ngira, diéu tri,
kiém soat, hogc cai thién 16i loan, nhu 13 ung thu hodc khdi u, hodc mot hodc nhiéu triéu
chimg cta nd. Theo cac phuong 4n nay, duge phim c6 thé con chita chit mang, chit
pha lodng, hodc t4 dugc.

Céc protein lién két theo séng ché c6 thé dugc dua vao duoc phim thich hop dé
ding cho dbi tugng. Thong thudng 13, dugc phim chira protein lién két voi DLL4 (hodc
phén lién két DLL4 cta no) theo sang ché va chit mang dugc dung. Theo sing ché,
"chit mang dugc dung" bao gbm dung mai bét ky va tt ca dung mdi, moi trudng phan
tan, chit trang ngoai, chét khang khuén va khing nam, chit déng truong va lam chdm
hép thu, va twong ty ma twong thich sinh ly. Cac vi du cia cac chit mang dugc dung
bao gdm mdt hoic nhidu chét trong s& nude, nudce mudi, nuéc mubi dém phosphat,
dextroza, glyxerol, etanol va twong tu, cling nhu hdn hop cua nb. Trong nhiéu trudng
hop, s& t&t hon 13 bao gbm chét ding truong, vi dy, cac dudng, céc ruou da chirc nhu la
manitol, sorbitol, hodc natri clorua trong dugc phém. Céc chit mang dugc dung c6 thé
con chira luong nhé chét bd trg nhu 13 chét 1am 4m hozic chét nhii hoa, chit bio quan
hodc dung dich dém, ma lam téng-dc‘ri séng hoic hiéu Iyc ctia khang thé hoic phén khang
thé.

Nhidu hé phan phéi da dugc biét va c6 thé dugc sir dung dé diing mét hogc nhiéu
protein lién két v6i DLL4 theo séng ché hozic hdn hop clia mot hodc nhiéu protein lién

két theo sang ché va chat dy phong hogc chit didu trj hiru ich dé phong ngira, kiém soét,
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didu tri, hodc cai thién rdi loan hodc mot hoic nhiéu triéu ching ctia né, vi du, 1dm giam
su tao thanh mach khdi u, bao trén hat md, cac hat vi md, vi nang, cic té bao tai td hop
c¢6 kha ning bidu hién protein lién két véi DLL4, sy thue 4m bao qua trung gian thy thé
(vi du xem, Wu va Wu, J. Biol. Chem., 262: 4429-4432 (1987)), cAu tric ctia axit nucleic
nhu mot phén cla retrovirut hogc vecto khéc, .v.v. Phuong phép dung chét du phong
ho#ic didu tri theo sang ché bao gbm, nhung khong chi giéi han &, dung dudng ngoai
ruodt (vi du, trong da, trong co, trong mang bung, trong tinh mach va duéi da), dung gy
té ngoai mang cung, dﬁng trong khéi u, va diing trén niém mac (vi du, dudng trong miii
va qua miéng). Ngoai ra, dudng vao phdi ¢ thé dugc ding, vi dy, bang viéc sir dung
mdy xong hoic 6ng phun, va dang bao ché v6i chit tao sol khi. Vi dy, xem, US
6,019,968; US 5,985, 320; US 5,985,309; US 5,934, 272; US 5,874,064; US 5,855,913;
US 5,290,540; va US 4,880,078; va céc cong bd don PCT s6 WO 92/19244, WO
97/32572, WO 97/44013, WO 98/31346, va WO 99/66903, mdi patent trong sb ching
duoc dua tron ven vao ddy bang cach vién dan. Theo mdt phwong 4n, protein lién két
vGi DLL4 theo sang ché, liéu phép diéu tri két hop, hodc duge phim theo séng ché dugc
dung st dung k¥ thuét phin phdi thubc vao phdi Alkermes AIR® (Alkermes, Inc.,
Cambridge, Massachusetts, Hoa Ky). Theo mot phuong én cu thé, chét du phong hodc
didu tri theo sang ché dugc ding trong co, trong tinh mach, trong khéi u, qua miéng,
trong miii, vao phéi, hodc dudi da. Chét du phong hodc didu trj c6 thé dugc ding bing
duong thuan tién bat ky, vi du bang truyén hogc tiém khéi 16m, bang su hip thu théng
qua biéu md hoic cac 16p 16t niém mac da (vi dy, niém mac miéng, niém mac truc trang
va rudt, .v.v.) va c6 thé dugc ding cing véi hoat chét sinh hoc khéc. Viéc diing c6 thé
12 toan than hoic tai chd.

Theo mot phuong 4n cu thé, c6 thé mong mudn ding chét dw phong hoic didu tri
theo sang ché tai chd vao khu vuc cin diéu tri; didu nay c6 thé dat dugc bang, vi du, va
khong bi giéi han 6, truyén tai chd, bang tiém, hodc bing cach cdy ghép, viéc ciy ghép
ndy la cia nguyén lidu c6 13 hoic khong c6 15, bao gdbm mang va khudn, nhu 1a mang
cao su, polime, khudn dang soi (vi dy, Tissuel®), hodc khudn colagen. Theo mét phuong
an, lugng hitu hidu ciia mot hodc nhidu protein lién két véi DLL4 cta chét déi khang
theo séng; ché dugc ding tai chd vao khu vic bi nhiém ciia d6i twong dé phong ngira,
diéu tri, kidm soat, va/hodc cai thién 161 loan hoic triéu chiing ctia nd. Theo mdt phuong

an khéc, lugng hitu hi¢u cia mot hodc nhiéu protein li€n két véi DLL4 theo sang ché
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dugc ding tai chd vao khu vue bi nhiém két hop véi lugng hitu higu cia mdt hogc nhiéu
liéu phép diéu trj (vi du, mdt hozc nhiéu chét dy phong hoic didu tri) khac protein lién
két theo sang ché cho dbi twong @8 phong ngira, diéu tri, kidm soat, va/hodc céi thién réi
loan hodc mot hodc nhiéu triéu ching cda no.

Theo mot phuong an khéc, chét du phong hoic didu trj c6 thé dugc phéan phdi trong
hé giai phong dugc kiém soat hodc giai phong dugc duy tri. Theo mt phwong én, bom
c6 thé duge sir dung dé dat duoc su giai phdéng dugce kiém so4t hodc dugc duy tri (xem,
Langer (Science, 249: 1527-1533 (1990)); Sefton, CRC Crit. Ref. Biomed. Eng., 14:
201-240 (1987); Buchwald et al., Surgery, 88: 507-516 (1980); Saudek et al., N. Engl.
J. Med., 321: 574-579 (1989)). Theo mdt phwong an khéc, nguyén liéu polyme c6 thé
duoc st dung dé dat dugc su giai phong dugc kiém soat hodc duogc duy tri cua cac lidu
phép didu tri theo sang ché. Xem, vi dy, Goodson, .M, In Medical Applications of
Controlled Release, Vol. II, Applications and Evaluations, (Langer va Wise, eds.), (CRC
Press Inc., Boca Raton, 1984), chuong 6, cic trang 115-138; Controlled Drug
Bioavailability, Drug Product Design and Performance, Smolen va Ball (eds.) (Wiley,
New York, 1984); Langer va Peppas, J. Macromol. Sci. Rev. Macromol. Chem. Phys.,
C23: 61-126 (1983); cling xem, Levy et al., Science, 228: 190-192 (1985); During et al.,
Ann. Neurol., 25: 351-356 (1989); Howard et al., J. Neurosurg., 71: 105-112 (1989); US
5,679,377; US 5,916,597; US 5,912,015; US 5,989,463; va US 5,128,326; va cac cong
b6 don PCT s6 WO 99/15154 va WO 99/20253. Céc vi dy cua polime duge sir dung
trong duogc phim giai phéng duy tri bao gbm, nhung khong chi gi6i han &, poly(2-
hydroxy etyl methacrylat), poly(metyl methacrylat), poly(axit acrylic), poly(etylen-co-
vinyl axetat), poly(axit methacrylic), polyglycolit (PLG), polyanhydrit, poly(N- vinyl
pyrolidon), poly(rugu vinyl), polyacrylamit, poly(etylen glycol), polylactit (PLA),
poly(lactit-co-glycolit) (PLGA), va polyorthoeste. Theo phuong an wu tién, polyme
duoc stir dung trong dugc phim giai phéng duy tri 12 tro, khéng c6 tap chit c6 thé loc
duoc, én dinh trong bdo quan, vo tring, va thoai bién sinh hoc. Theo mdt phuong 4n
khéc nita, hé giai phéng dugc kidm sodt va duge duy tri ¢6 thé dugc dit gin dich dy
phong hoic diéu tri, do d6 chi yéu cAu mot phén cia liéu toan than (vi du xem, Goodson,
trong Medical Applications of Controlled Release, (1984), cac trang 115 -138).

Cac hé giai phong dugc kiém so4t duogc thao ludn trong bai bdo boi Langer

(Science, 249: 1527-1533 (1990)). K§ thuét bit ky da biét ddi véi ngudi c6 hiéu biét
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trung binh trong linh vuc k¥ thuit nay cé th duoc st dung dé tao ra cac dugc phim giai
phéng dugc duy tri chira mdt hodc nhiéu chét didu tri theo séng ché. Vi du xem, US
4,526,938; cac cong bd don PCT s6 WO 91/05548 va WO 96/20698; Ning et al,
"Intratumoral Radioimmunotherapy of a Human Colon Cancer Xenograft Using a
Sustained-Release Gel," Radiother. Oncol., 39: 179-189 (1996); Song et al., "Antibody
Mediated Lung Targeting of Long- Circulating Emulsion," PDA J. Pharm. Sci.Tech.,
50: 372-377 (1996); Cleek et al., "Biodegradable Polymeic Carriers for a bFGF
Antibody for Cardiovascular Application," Proceed. Intl. Symp. Control. Rel. Bioact.
Mater., 24: 853-854 (1997), va Lam et al., "Microencapsulation of Recombinant
Humanized Monoclonal Antibody for Local Delivery," Proceed. Intl. Symp. Control
Rel. Bioact. Mater.: 24: 759-760 (1997), mbi tai liéu ndy dugc dua tron ven vao day
bang cach vién din.

Theo mot phuong an cu thé, khi duoc phim theo sang ché 13 axit nucleic ma hoa
chit du phong hodc diéu tri, thi axit nucleic ¢6 thé dugc dung in vivo dé déy manh su
biéu hién cua chét du phong hogc diéu tri dugc ma héa cua no, b%mg viéc tao ra nd nhu
mot ph?m ctia vecto biéu hién axit nucleic thich hgp va dung né dé no tré thanh nodi bao,
vi du, b%mg viéc st dung vecto retrovirut (xem US 4,9 80,286), hodc béng tiém truc tiép,
hodc bing st dung sy bén pha hat vi md (vi dy, sing bén gen; Biolistic, DuPont), hodc
bao bing cac lipit hodc cac thu thé b& mat t& bao hoic chét chuyén nap, hodc bang viéc
dung nd trong lién két v6i peptit gidng gen gidm phén ma da biét nhap vao nhan (xem,
vi dy, Joliot et al., Proc. Natl. Acad. Sci. USA, 88: 1864-1868 (1991)). Theo mdt cach
khac, axit nucleic co thé duoc dua vao trong té bao va duge dua vao ADN t& bao chu dé
biéu hién boi sy tai td hop twong tng.

Dugc phim theo séng ché dugce bio ché twong thich voi duong ding du dinh cia
né. Vi du cua cac duong dung bao gbm, nhung khodng chi gidi han &, duong ngoai rudt
(vi du, trong tinh mach), trong da, dudi da, qua miéng, trong miii (vi dy, x6ng), qua da
(vi du, tai chd), qua niém mac, va duong tryc trang. Theo mot phuong 4n cy thé, dugc
phim duoc bao ché phit hop véi céc quy trinh thong thudng nhu véi duge phim dugc
chép nhan dé dung trong tinh mach, dudi da, trong co, qua miéng, trong mili, hodc tai
chd cho ngudi cin didu tri. Thong thuong 13, dugc phim dé dung trong tinh mach 1a cac

dung dich trong dung dich dém ding truong vo tring. Khi can, dugc phim co thé ciing
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bao gém chét 1am hoa tan va chét gay mé tai chd nhu 1a lignocamne dé 1am giam dau &
vi tri ti€m.

Néu dugc phdm theo séng ché dugc ding tai chd, thi cac duge phdm c6 thé duge
bao ché & dang thubc md, kem, miéng dép qua da, dung dich nuéc, gel, dau g0i dau,
thudc xit, xon khi, dung dich, nhii twong, hodc dang khac d dugc biét dén dbi véi nguoi
c6 hiéu biét trung binh trong linh vyc k§ thuét nay. Vi du xem, Remington's
Pharmaceutical Sciences and Introduction to Pharmaceutical Dosage Forms, 19th ed.,
(Mack Publishing Co., Easton, Pennsylvania, 1995). Véi dang liéu ding tai chd khong
phai thudc xit, cac dang nhét dén ban rén hodc rin chira chit mang hoic mdt hoic nhiéu
ta dugc tuong thich véi viée dung tai chd va c6 dd nhét dong tét hon 13 16n hon nude
thong thuong duge dung. Cac dugce phim thich hop bao gbm, khong chi gi6i han &,
dung dich, hén dich, nhii tucmg; kem, thudc md, bot, dau xoa bdp, sap, va tuong tu, ma
néu mudn ching dugc lam vo khuén hoic tron véi chét bd trg (vidy, chét bao quan, chét
dn dinh, chat 1am 4m, dung dich dém, hozc mubi) dé 1am anh hudng dén nhidu djc tinh,
nhu 13, vi du, ép luc thdm thiu. C4c dang lidu dung tai chd thich hop khéc bao gf”)m duoc
phim xon khi xit trong d6 hoat chét, t5t hon 12 két hop véi chit mang tro rin hodc 16ng,
dugc déng goi trong hdn hop véi chét d& bay hoi bi nén (vi dy, cht dy thé khi, nhu 12
FREON®) hoac trong chai nhua bop dé dly thubc ra. Kem gitt 4m hodc chét hut 4m c6
thé dugc thém vao dugc phém va cac dang lidu dung néu mudn. Céc vi du clia cc thanh
phén khac nay da dugc biét dén trong linh vuc nay.

Néu phuong phép theo séng ché bao gbm viéc ding dugc phdm trong mili, thi
dugc phdm c6 thé duge bao ché trong dang xon khi, thudc xit, phun mi hogic & dang nho
giot. Cu thé 13, chit du phong hoic didu tri dé stir dung theo sang ché c6 thé duoc phan
phéi thuén tién & dang trinh bay xit xon khi tir cdc thi bi nén hodc 6ng phun, bang cach
sit dung chit ddy thich hop (vi dy, diclodifometan, tricloflometan, diclotetrafloetan,
carbon dioxit hodc khi thich hgp khéc). Trong trudng hop ctia don vi lidu ding xon khi
bi nén c6 thé duoc xé4c dinh bing cach cung cép van dé phan phdi mdt lugng duoc do
trude. Vién nang va vién dan (vi dy, bao gdm gelatin) dé str dung trong miy x0ng hodc
méy bom c6 thé duge bao ché chira hdn hop bot ctia hop chét va chit nén bot thich hop
nhu 14 lactoza hodc tinh bat.

Néu phwong phép theo sang ché bao gdm viéc ding qua miéng, dugc phim c6

thé dugc bao ché qua miéng & dang clia vién nén, vién nang, vién nhong, vién nang vo
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gel, dung dich, hdn dich, va twong tu. Vién nén hodc vién nang c6 thé dugc bao ché
bing cach thong thudng véi céc té duge duge dung nhur 13 chét lign két (vi dy, tinh bot
ngd da duoc gelatin hoa, polyvinylpyrolidon, hodc hydroxypropyl metylxenluloza); chit
don (vi dy, lactoza, xenluloza vi két tinh, ho#ic canxi hydrd phosphat); chét boi tron (vi
du, magie stearat, talc, hodc silica); chit 1am tan ra (vi du, tinh bt khoai tay hodc natri
tinh bdt glycolat); hodc chit 1am 4m (vi du, natri lauryl sulphat). Vién nén c6 thé duoc
bao biang phuong phap di dugc biét dén trong linh vuc nay. Duge phim 1éng dé dung
qua miéng co thé & dang, nhung khong chi gi6i han &, dung dich, sird hodc hdn dich,
hodc ching c6 thé dugc trinh bay nhu sén pham khd dé hoan nguyén véi nuée hodc ta
dugc 16ng thich hop khac trude khi sir dung. Dugce phim 16ng nay c6 thé dugc bao ché
bang cach thdng thudng voi chét phu duge dung khéc nhu 13 chét tao huyén phu (vi duy,
sird sorbitol, dAn xuét ciia xenluloza, hodc chit béo in dugc dugce hydro hoa); chét nhii
héa (vi du, lexitin hodc cay keo); ta dugc long khong c6 nude (vi dy, dau hanh nhén,
este dau, ruvou etyl, hodc dau thuc vat dugc phan doan); va chét bao quan (vi du, metyl
hoic propyl-p-hydroxybenzoat hodc axit sorbic). Dugc phim c6 thé ciing chira mubi
dém, chit thom, chit mau, va tdc nhan dudng hoa khi thich hop. Dugc phim dé ding
qua miéng cO thé duge bao ché thich hop dé giai phéng dugc kiém soét, giai phéng chdm
hodc giai phéng duy tri (cac) chét dy phong hoic diéu tri.

Phuong phéap theo sang ché c6 thé bao gbm viéc ding vao phdi, vi du, bang cach
sir dung may xong hodc bng phun, cia duge phim dugc bao ché v6i chét tao xon khi.
Vi du xem, US 6,019,968; US 5,985,320; US 5,985,309; US 5,934,272; US 5,874,064;
US 5,855,913; US 5,290,540; va US 4,880,078; va cdc cong bd don PCT s6 WO
92/19244, WO 97/32572, WO 97/44013, WO 98/31346, va WO 99/66903, mdi tai liéu
trong sb chiing dugc dua tron ven vao day bang cach tham khao. Theo mdt phuong an
cu thé, khang thé theo sang ché, liéu phép diu tri Két hop, vd/hodc duge phém theo sang
ché dugc ding bing cach sir dung k¥ thuét phan phéi thude vio phdi Alkermes AIR®
(Alkermes, Inc., Cambridge, Massachusetts, Hoa Ky).

Phuong phép theo sdng ché c6 thé bao gdm viéc dung dugc phdm dugc bao ché dé
diing dudng ngoai rudt bing cach tiém (vi dy, bing tiém khdi 16n hogc truyén lién tuc).
Dugc phim dé tiém c6 thé dugce trinh bay trong dang lidu dung don vi (vi du, trong céc
dng thudc tiém hogc vat chua nhidu 1idu) v6i chét bao quan. Céc dugc phim c6 thé &

cac dang nay nhu hén dich, dung dich, hodc nhii twong trong td dugc 16ng dau hoc
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nudc, va co thé chua chit tao cong thirc bao ché nhu 12 chét tao hdn dich, chét 1am 6n
dinh va/hosic chét gay phan tan. Theo mot cach khac, hoat chit c6 thé & dang bot dé
hoan nguyén voéi ta dugce 1ong thich hop (vi dy, nudc khdng c6 chit gy sét v tring)
trude khi st dung.

Phuong phap theo sang ché ngoai ra c6 thé bao gbém viéc ding dugc phim dugc
bao ché nhu duoc phdm dang kho du trit. Dugc phim hoat ddng kéo dai nay c6 thé dugc
dung bang cach ciy ghép (vi dy, dudi da hodc trong co) hodc bang cch tiém trong co.
Do @6, vi du, cac duoc phém ¢6 thé duge bao ché véi nguyén li¢u polyme hogc ki nuéc
thich hgp (vi du, nhu nhii twong trong diu c6 thé chip nhén) hoic nhua trao d6i ion,
hodc nhu din xuét tan dwoc it (vi dy, nhu mudi it tan).

Phuong phép theo sang ché d& cap dén viéc ding dugc phdm dugc bao ché nhu
dang trung tinh hodc mudi. Mudi duoc dung bao gdm céc chét duoc tao thanh véi céc
anion nhu 13 céc chét c6 ngudn gdc tir axit hydrocloric, phosphoric, axetic, oxalic,
tartaric, .v.v., va cac chit dugc tao thanh véi cac cation nhu 14 cac chét ¢6 nguf)n géc tur
natri, kali, amoni, canxi, st hydroxit, isopropylamin, trietylamin, 2-etylamino etanol,
histidin, procain, .v.v..

Nhin chung, céc thanh phin cia dugc phim dugc cung cAp riéng biét hoic tron
cung véi nhau trong dang lidu dung don vi, vi du, nhu bot dong khd khoé hodc dang ddm
dic khong c6 nudc trong vat chira duge han kin mit nhu 1a 5ng thudc tiém hodc thi chit
déo nho chi ra sé luong clia hoat chét. Khi kiéu ding 13 truyén, thi duge phdm c6 thé
duoc phén tan trong chai truyén chira nuéc dung trong dugce phim vo tring hodc nude
muébi. Khi kiéu diing 13 bing tiém, ng thudc tiém clia nude vo trung dé tiém hozc nuéc
mubi c6 thé dugc cung cip dé cc thanh phin c6 thé dugce tron trude khi dung.

Cu thé 13, sang ché cling dé cap dén mot hoic nhiéu cua chét dy phong hodc didu
tri hodc dwoc phdm theo séng ché dugc déng géi trong vat chita dugc han kin nhu 1a
6ng thudc tiém hogc thi chi ra s6 lugng chit. Theo mot phuong 4n, mot hogc nhiéu chit
du phong hodc diéu tri, hodic dugc phérn theo sang ché duoc cung cép nhu bot dong kho
tiét tring kho hozic ddm dac khong c6 nudc trong vat chira duge han kin va ¢ thé duoc
hoan nguyén (vi du, véi nuée hodc nude mubi) dén ndng dd thich hop @& dung cho dbi
tuong. Tét hon 13, mét hodc nhiéu chét du phong hodc diéu tri hoic dugc phém theo
séng ché duoc ding nhu bot dong kho tiét trung kho trong vét chira dugc han kin & lidu

dung don vi 12 it nhit 5 mg, t6t hon nita 14 it nhét 10 mg, it nhét 15 mg, it nhit 25 mg, it
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nhét 35 mg, it nhit 45 mg, it nht 50 mg, it nhét 75 mg, hoic it nhat 100 mg. Chét du
phong hoic diéu tri d6ng khd hoic dugc phdm theo sang ché nén dugc bio quan & nhiét
d tir 2°C dén 8°C trong vét chira ban d4u cia n6 va chét dy phong hoic didu tri, hodc
dugc phim theo sang ché nén duge ding trong 1 tudn, t6t hon 13 trong 5 ngdy, trong 72
gio, trong 48 gio, trong 24 gid, trong 12 gid, trong 6 gid, trong 5 gio, trong 3 gid, hodc
trong 1 gid sau khi dugc hoan nguyén. Theo mot phuong én khéc, mgt hodc nhiéu chét
du phong hoc diéu tri hodc dugc phim theo sang ché dugc cung cdp & dang 16ng trong
vat chira dugc han kin chi ra ) lugng va néng d6 cta chat. TSt hon 13, dang 16ng cua
duge pham dugce ding dugc dung trong vat chita dugc han kin it nhét 13 0,25 mg/ml, t6t
hon nita 13 it nh4t 0,5 mg/ml, it nhit 1 mg/ml, it nhit 2,5 mg/ml, it nhét 5 mg/ml, it nhat
8 mg/ml, it nhat 10 mg/ml, it nhit 15 mg/kg, it nhét 25 mg/ml, it nhit 50 mg/ml, it nhat
75 mg/ml, hoc it nhat 100 mg/ml. Dang 16ng nén dugc bao quéan & nhiét d6 tir 2°C dén
8°C trong vét chtra ban dau ctia né.

Céc protein lién két theo sang ché ¢6 thé dugc dua vao duge phdm thich hop aé
dung dudng ngoai rudt. TSt hon 13, protein lién két s& dugc bao ché nhu dung dich tiém
duoc chira 0,1-250 mg/ml khang thé. Dung dich tiém dugc ¢6 thé bao gdm dang lidu
dung 16ng hozc dong kho trong lo thity tinh flin hodc mau hé phéch, éng thudc tiém
hogic bom tiém duoc 1am ddy sin. Dung dich dém c6 thé 1a L-histidin (1-50 mM), t6i wu
14 5-10 mM, & pH tir 5,0 dén 7,0 (t6i wu 12 pH 6,0). Dung dich dém thich hop khac bao
gdm nhung khong chi giéi han &, natri sucxinat, natri xitrat, natri phosphat hodc kali
phosphat. Natri clorua co thé duogc sit dung dé thay dbi ddc tinh ctia dung dich & ndng
dé 0-300 mM (t6i vu 12 150 mM cho dang lidu dung 16ng). Cac chit bao vé cryo co thé
duoc bao gdm cho dang lidu ding dong kho, phin 16n 1a 0-10% sucroza (ti vu 13 0,5-
1,0%). Céc chét bao vé cryo thich hgp khac bao gdm trehaloza va lactoza. Chét don c6
thé dugc bao gdm cho dang lidu ding dong kho, phin 16n 13 1-10% manitol (t8i wu 1a 2-
4%). Chét dn dinh c6 thé dugc st dung trong ca dang lidu dung léng va dong kho, phan
16n 12 1-50 mM L-methionin (t6i wu 1a 5-10 mM). Céc chit don thich hop khac bao gdm
glyxin, arginin, c6 thé dugc bao gdm nhu 13 0-0,05% polysorbat-80 (t6i wu 1a 0,005-
0,01%). Céc chét c6 hoat tinh b& mit khic bao gdm nhung khoéng chi gi¢i han &
polysorbat 20 va chit c6 hoat tinh bé mgt BRIJ.

Dugc phim theo sang ché c6 thé & nhiéu dang. Céc dang ndy bao gbm, vi dy, dang

lidu ding 16ng, ban rin va rén, nhu 13 dung dich 1ong (vi dy, dung dich tiém dugc va co
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thé pha dugc), dang phén tan hodc hén dich, vién nén, vién tron, bot, liposom va vién
dan. Dang uu tién phu thudc vao kiéu ding du dinh va 4p dung didu tri. Duoc phém uu
tién dién hinh ¢ dang dung dich tiém dugc hodc ¢6 thé pha dugc, nhu 1a dugce phém
tuong tu cac dwgc phadm duge st dung dé gay mién dich thu dong clia ngudi v6i khang
thé khac. Kiéu ding vu tién 12 dudng ngoai rudt (vi dy, trong tinh mach, dudi da, trong
mang bung, trong co). Theo phuong an wu tién, protein lién két v6i DLL4 dugc mo ta
theo sang ché dugc diing bing tiém hodc truyén trong tinh mach. Theo mdt phuong 4n
wu tién khéc, protein lién két v6i DLL4 dugc dung bang tiém trong co hodc dudi da.

Duoc phim didu tri thong thuong 12 phai tiét tring va én dinh trong cac diéu kién
san xut va bao quan. Dugc phim c6 thé dugc bao ché nhu 12 dung dich, vi nhii twong,
dang phéan tan, liposom, hogdc chu trac dugc sip xép khac thich hop véi ndng d6 thudc
cao. Dung dich tiém duogc ti¢t trung co thé duoc bao ché biang viéc dua hoat chét (nghia
13, khang th& hodc phan khang thd) véi luong dugc yéu ciu trong dung mdi thich hop
v&i mot hodc hdn hgp clia cac thanh phin dugc liét ké& & trén, nhu duge yéu céu, tiép
theo bang loc vo tring. Nhin chung, dang phén tén dugc bao ché bing viéc dua hoat
chét trong ta dugc 16ng vo tring ma chira moi truong phén tan co ban va cac thanh phén
khac dugc yéu clu tir cac thanh phén duoc liét ké & trén. Trong trudong hop vo tring,
bot dong kho dé bao ché dung dich tiém duge vo tring, phuong phép bao ché wu tién 13
1am kho trong chan khong va lam kho bing xit ma thu dugc bt hoat chat cong v6i thanh
phén mong mudn khac bét ky tr dung dich dugc loc vo trung truée d6 ciia nd. Trang
thai 16ng thich hop cua dung dich ¢6 thé dugc duy tri, vi dy, bing viéc st dung mang
bao nhu 12 lexitin, bang sy duy tri kich co hat theo yéu cau trong trudng hop dang phan
tan va b%mg viéc st dung chét ¢6 hoat tinh bé mit. Su hép thu kéo dai ctia dugce phém
tiém duoc c6 thé duge mang khoang bao gdm, trong dugc phdm, chit lam cham hép thu,
vi dy, mudi monostearat va gelatin.

Protein lién két véi DLL4 theo sang ché c6 thé dugc ding bing nhidu phwong phap
d3 biét trong linh vuc ndy, mic du trong nhidu 4p dung diéu tri, dudng dung/kiéu ding
wu tién 14 tiém dudi da, tiém trong tinh mach, hodc truyén. Nhu s& duogc danh gié ding
b&i ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuat, dudng ding va/hogc kiéu ding
s& thay ddi phu thudc vao cac két qua mong mudn. Theo céc phuong 4n nhét dinh, hoat
chét c6 thé duge bao ché véi chit mang ma s& bao vé hop chét khéng lai su giai phéng

nhanh, nhu 13 duge phim giai phong dugc kiém so4t, bao gdm cdy ghép, thudc dép qua
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da, va hé phan phbi bao nang. Polime thoai bién sinh hoc, twong hop sinh hoc ¢6 thé
duoc st dung, nhu 13 etylen vinyl axetat, polyanhydrit, axit polyglycolic, colagen,
polyorthoeste, va axit polylactic. Nhiéu phwong phap bao ché cac duge phim nay d3 c6
bing sang ché hodc nhin chung da biét dbi véi ngudi c6 hidu biét trung binh trong linh
vuc k¥ thudt nay. Xem, vi du, Sustained and Controlled Release Drug Delivery Systems,
J.R. Robinson, ed., (Marcel Dekker, Inc., New York, 1978).

Theo c4c phuong 4n nhét dinh, protein lién két theo sang ché c6 thé dugc ding qua
miéng, vi dy, véi chét pha loang tro hodc ch4t mang in dugc c6 thé tiéu hoa. Hop chét
(va cac thanh phan khéc, néu mubn) c6 thé duge bao gbm trong vién nang gelatin vo
cung hodc mém, dugc nén thanh vién nén, hoic dugce dua truc tiép vao ché d6 3n d6i
tuong. Dé dung diéu tri qua miéng, cac hop chét c6 thé dugc dua ciing véi cic ta duge
va dugce stir dung trong dang vién nén an dugce, vién nén dung trong m4, vién ngém, vién
nang, cdn thudc, hdn dich, sird, banh xép, va tuong tu. bé dung hop chét theo séng ché
bang duong ding khac dudng ngoai rudt, co thé can phai bao hop chét véi, hoic diing
ddng thoi voi hop chat vai, chit phong ngira su bt hoat cta né.

Céc hoat chét phu c6 thé ciling dugc dwa vao duge phém. Theo cac phuong an
nhét dinh, protein lién két theo sang ché dugc bao ché dong thoi vashodc duoc ding
ddng thoi véi mot hodic nhiéu chét didu tri khac ma cé ich d8 didu tri cac r6i loan trong
d6 hoat tinh DLL4 gay hai. Vi du, khang thé hodc phin khéng thé khang huDLL4 theo
séngchécéthéduqcbéochédéngthbiv@%oacduqcdﬁngdéngthbivéhn@thoacnhﬁu
khang thé khéc ma lidn két véi cac dich khac (vi dy, khang thé ma lién két céc xytokin
khéc hodc ma lién két cac phan tir bé mait té bao). Hon nita, mot hoic nhiéu protein lién
két theo sang ché c6 thé duoc sit dung két hop véi hai hodc nhiéu chét diéu trj da n6i &
trén. Céc liéu phap didu trj két hop nay thuan loi 1 c6 thé sit dung céc liéu thap hon cla
chét diéu tri dugc ding, do d6 tranh cac ddc tinh c6 thé xay ra hoic cic bién ching c6
lién quan dén nhiéu liéu phép diéu tri don.

Theo c4c phwong 4n nhit dinh, protein lién két voi DLL4 theo sang ché dugc lién
két véi ta duge 16ng kéo dai thdi gian ban thai da biét trong linh vye ny. Cac td dugc
16ng nay bao gdm, nhung khong chi gi6i han &, ving Fc, polyetylen glycol, va dextran.
Céc ta duoc 1ong dugc mé ta, vi dy, US 6,660,843 B1 va cong b don PCT dugc cong
b6 s6 WO 99/25044, ma dugc dwa vao day bang cach vién dén.
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Theo mdt phuong an cu thé, trinh tu axit nucleic chira trinh ty nucleotit ma hoa
protein lién két theo sang ché hoiic mdt chét dy phong hoic diéu tri theo sang ché dugc
ding dé didu tri, phong ngira, kiém soat, hodic 1am céi thién r6i loan hosic mdt hogc nhiéu
tridu chirng ctia n6 bang lidu phap gen. Liéu phap gen & cap dén lidu phap didu tri thuc
hién bang cach ding axit nucleic dugc biéu din hodc c6 thé biéu dién cho dbi tuong.
Theo phuong 4n nay cua sang ché, axit nucleic tao rprotein lién két dugc ma héa cta nd
hodic chét dy phong hoic didu tri theo sang ché ma gay ra tdc dung du phong hodc didu
tri.

Phuong phap bt ky trong sb cac phuong phap gen co san trong linh vyc nay c6
thé dugc str dung theo sang ché. D& xem chung v& phuong phép cla liéu phap gen, xem
Goldspiel et al., Clin. Pharmacy, 12: 488-505 (1993); Wu va Wu, Biotherapy, 3: 87-95
(1991); Tolstoshev, Ann. Rev. Pharmacol. Toxicol., 32: 573-596 (1993); Mulligan,
Science, 260: 926- 932 (1993); va Morgan va Anderson, Ann. Rev. Biochem., 62: 191-
217 (1993); Robinson, C., Trends Biotechnol., 11(5):155 (1993). Phuong phap thong
thuong da biét trong linh v ndy vé k§ thuat ADN tai td hop ma c6 thé dugc sit dung
dugc md ta trong Ausubel et al. (eds.), Current Protocols in Molecular Biology (J ohn
Wiley & Sons, New York, 1993); va Kriegler, Gen Transfer and Expression, A
Laboratory Manual, (Stockton Press, New York, 1990). Mo t& chi tiét cia cac phuong
phép cua lidu phép gen dugc mo ta trong US 20050042664 Al, ma dugc dua vao day
bing céch vién dan.

Theo mot khia canh khéc, sang ché @& cap dén phuong phép diéu tri (vi du chita,
kim ham, céi thién, 1am cham, hodc phong nglra khéi phat, hodc phong nglra sy tai dién
hodc tai phat) hodc phong ngira khéi u c6 lién quan dén DLL4 trong dbi twong. Phuong
phép bao gbm viéc dung protein lién két véi DLL4 cho dbi tuong, vi du, khang thé
khang DLL4 hodc doan ctia né nhu dugc mo ta theo sang ché, trong mot lugng du dé
didu tri hodc phong ngira khéi u hodc ung thu ¢6 lién quan dén DLL. Chit d6i khéng
DLL4, nghia 13, khéng thé khang DLL4 hogc doan cta no, cé thé duoc dung cho d6i
tugng don 1& hodc két hop véi cach didu trj khac nhu duge md ta theo sang ché.

DLL4 d6ng vai trd quan trong trong bénh hoc c6 lién quan dén nhiéu bénh c6 lién
quan dén mién dich va cac yéu t§ viem, cu thé 13 sy tao thanh mach ung thu va khéi u.
Vi du cua cac rbi loan c6 lién quan dén DLL4 bao gdm, nhung khong chi gi6i han &,

cac rbi loan tac dung c6 hai dén céc quy trinh sinh hoc sau déy: chirc nédng va phat trién
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noron; su dn dinh cia ctra va su tao thanh mach mang trong dong mach; su diéu chinh
clia cac su kién lién lac té bao chu yéu giita mang trong tim va co tim trong sudt sy hinh
thanh cta van ban ddu va su phat tridn va su biét hoa tam thét; ndi can bang van tim,
cling nhu cac hé qua trong cac r6i loan ngudi co lién quan dén hé tim mach; dic tinh
dong gidng té bao dling lic cua ca tuyén tuy ndi tiét va ngoai tiét; anh hudng clia quyét
dinh ctra nhi phan cta céc té bio ma phai chon gitta dong gibng bai tiét va hép thy trong
rudt; sy mo rong cia khoang té bao gbc tao huyét trong qué trinh phét trién xwong va su
tham gia trong sw cam két véi dong gidng té bao tao xwong nhu 13 ching loang xwong;
su didu tiét cta quyét dinh s& phan té bao trong tuyén va & nhiéu giai doan phat trién
khéc nhau; va cac co ché khong nhan nhét dinh, nhu 13 sy kiém soat ciia bd khung té
bao actin thong qua tyroxin kinaza Abl. Cu thé hon, céc rdi loan ¢6 lién quan dén DLL4
bao gdm, nhung khong chi gi¢i han &, ung thu, T-ALL (bénh bach ciu tao lympho bao
chp t& bao T), CADASIL (bénh dong mach trdi thé nhim séc dién hinh ndo véi ching
nhdi mau dudi vé va bénh chét tring ndo), MS (da xo cling), tir chung Fallot (TOF), va
hoi chimg Alagille (AS), bénh thoai héa diém vang va bénh thodi héa diém vang c6 lién
quan dén tubi tac, va cac bénh phu thudc va khong phu thudc vao su tao thanh mach
khac dugce dic trung bdi sy biéu hién hoic hoat tinh DLL4 khéac thuong.

Tbt hon 13, protein lién két DLL4, nhu 13 khang thé va cac doan lién két khang
nguyén cta n6 nhu duge md ta theo sang ché, duoc sir dung dé diéu tri ung thu va khéi
u.

Céc protein lién két theo sang ché c6 thé duoc st dung don 1& hoic két hop, nghia
13, nhidu hon mot protein lién két véi DLL4 dugc md ta theo sang ché, dé didu tri ung
thu, khéi u, hojc rdi loan khac trong d6 viéc lién két voi, sy e ché, va/hodc su trung
hoa DLL4 ¢6 thé dugc coi nhu hodc ¢6 loi khéc véi site khoe clia timg ¢ nhan.

Nén hiéu ring protein lién két véi DLL4 theo sang ché c6 thé ciing duge st dung
don 1& hogic két hop vai chit phy, vi dy, cht ¢6 tac dung didu tri, ma chét phu nay duoc
chon bdi chuyén gia cho muc dich duge du dinh cia n6. Vi dy, chit phu nay c6 thé 1a
chét co tac dung diéu tri ma da dugc biét trong linh vuc ndy 13 ¢6 ich dé diéu tri ung thur,
khdi u, hodic bénh hoic tinh trang bénh khac trong d6 viéc lién két v6i hodc su e ché
DLL4 dugc xem nhu c6 thé mong doi hogic thuan lgi dé didu tri ung thu, khéi u, hodc
bénh hodc tinh trang bénh khéc. Chét phu cling c6 thé 1a chit mang lai loi ich cho dugc

phém diéu tri, vi dy, chit 1am anh huodng dén d6 nhét ciia duge phém.
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Hon nita nén dugc hidu ring cac duoc pham két hop dugc bao gbm trong sang ché
nay la cac dugc phém Kkét hop ¢6 ich cho muc dich dy dinh ctia chung. Cac chét dugc
cdng bd bén dudi véi muc dich minh hoa va khong dinh giéi han sang ché. Cac duoc
phim két hop, ma 1a mot phén ciia sang ché nay, c6 thé 12 khang thé theo sang ché va it
nhét mot chit phu duoc chon tir danh sach bén dudi. Dugc phim két hop c6 thé ciing
bao gdm hon mdt chét phy, vi dy, hai ho#c ba chit phu, néu duoc phim két hop 12 nhu
vay thi dugc phém dugc tao thanh c6 thé thuc hién chirc ning dy dinh cta né.

Dugc phim két hop wru tién cia céc chét c6 tac dung didu tri c6 thé can thiép & cac
thoi diém khéac nhau trong cac con dudng tin hiéu tao khdi u hoidc tao mach. Céc vi du
wu tién clia cac chit c6 tac dung didu tri c6 ich trong phuong phép va dugc phim cia
sdng ché bao gdm chét chdng ung thu, phép tri liéu bang phéng xa, va hoéa hoc tri liéu
nhu 13 chit alkyl héa ADN, cisplatin, carboplatin, chit khang tubulin, paclitaxel,
docetaxel, taxol, doxorubicin, gemcitabin, gemzar, anthraxyclin, adriamycin, cac chét
trc ché topoisomeraza I, cac chdt tc ché topoisomeraza II, 5-flouracil (5-FU),
leucovorin, irinotecan, cac chét e ché thu thé tyroxin kinaza (vi du, erlotinib, gefitinib),
cac chét tc ché COX-2 (vi dy, celecoxib), va céc chét tc ché kinaza.

Protein lién két véi DLL4 theo sang ché ¢6 thé cling dugc ding két hop véi cac
chit, nhu 13 methotrexat, 6-MP, azathioprin sulphasalazin, mesalazin, olsalazin
cloquinin/hydroxycloquin, pencillamin, aurothiomalat (trong co va qua miéng),
azathioprin, conchixin, corticosteroit (qua miéng, xong va tiém tai chd), cac chit chi
van thu thé adrenanin beta-2 (salbutamol, terbutalin, salmeteral), cdc xanthin
(theophylin, aminophylin), cromoglycat, nedocromil, ketotifen, ipratropium va
oxitropium, xyclosporin, FK506, rapamycin, mycophenolat mofetil, leflunomit, cac
NSAID, vi du, ibuprofen, corticosteroit nhu 1a prednisolon, céc chit tc ché
phosphodiesteaza, cac chét chu van adensosin, chét khéng tao huyét khéi, cac chét tc
ché b thé, chét gy tiét adrenalin, chit can thi€p vao tin hiéu bang cac xytokin giy viém
nhu 12 TNFa hodc IL-1 (vi du céc chét trc ché IRAK, NIK, IKK, p38 hodc MAP kinaza
), cac chét e ché enzym chuyén IL-1B, céc chét &rc ché enzym chuyén TNFo, (TACE),
cac chét e ché tin hiéu t& bao T nhu 13 cic chét trc ché kinaza, céc chét (e ché
metalloproteinaza, sulfasalazin, azathioprin, 6-mercaptopurin, cac chét @c ché enzym
chuyén angiotensin, cac thu thé xytokin tan dugc va cac dAn xuét ctia né (vi du, céc thu

thé p55 hodc p75 TNF tan dugc va cdc dan xuat p7STNFRIgG (Enbrel™) va
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p55TNFRIgG (Lenercept), sIL-1RI, sIL-1RII, sIL-6R), céc xytokin chdng viém (vi dy,
IL-4, IL-10, IL-11, IL-13 va TGFB), celecoxib, axit folic, hydroxycloquin sulfat,
rofecoxib, etanercept, infliximab, naproxen, valdecoxib, Sulfasalazin, metylprednisolon,
meloxicam, metylprednisolon axetat, vang natri thiomalat, aspirin, triamcinolon
axetonit, propoxyphen napsylat/apap, folat, nabumeton, diclofenac, piroxicam,
etodolac, diclofenac natri, oxaprozin, oxycodon hcl, hydrocodon bitartrat/apap,
diclofenac natri/misoprostol, fentanyl, anakinra, tai t6 hop ngudi, tramadol hel, salsalat,
sulindac, xyanocobalamin/fa/pyridoxin, axetaminophen, alendronat natri, prednisolon,
morphin sulfat, lidocain hydroclorua, indomethacin, glucosamin sulf/chondroitin,
amitriptylin HCl, sulfadiazin, oxycodon HCl/axetaminophen, olopatadin hcl,
misoprostol, naproxen natri, omeprazol, xyclophosphamit, rituximab, IL-1 TRAP,
MRA, CTLA4-IG, IL-18 BP, khang IL-18, khdng IL15, BIRB-7 96, SCIO-469, VX-702,
AMG-548, VX-740, Roflumilast, IC-485, CDC-801, va Mesopram.

Vi du khong bi giéi han cua cac chit c6 tac dung diéu tri ung thu c6 thé dugc ding
ddng thoi hodc st dung két hop véi protein lién két véi DLL4 theo sang ché bao gdm
cac chét sau day: budenosit; tic nhén ting trudng biéu bi; sulfasalazin; aminosalixylat;
6-mercaptopurin; azathioprin; metronidazol; cac chét e ché lipoxygenaza; mesalamin;
olsalazin; balsalazit; chét chéng oxi hoa; cac chét trc ché thromboxan; chéit di khang
thu thé IL-1; khéng thé don dong khang IL-1B; khang thé don dong khéng IL-6; tac nhan
ting trudng; cac chit Grc ché elastaza; cac hop chét pyridinyl-imidazol; va céc khang thé
vé6i hodc cac chit dbi khang cuia cac ngudi xytokin ngudi khac hodc cac tac nhén tang
trudng, vi du, TNF, LT, IL-1, IL-2, IL-6, IL-7, IL-8, IL-15, IL-16, IL-17,1L-18, EMAP-
II, GM-CSF, FGF, va PDGF. Khéng thé theo sang ché, hogc phén lién két khang nguyén
clia né, c6 thé duoc két hop v6i khang thé v6i cac phan tir bé mit té bao nhw 1a CD2,
CD3, CD4, CD8, CD25, CD28, CD30, CD40, CD45, CD69, CD90, hodc cac phdi tix
cua chung.

Céc vi du cua céc chét 6 tac dung diéu tri khac ma c6 thé duge két hop véi protein
lién két véi DLL4 theo séang ché bao gdm cac chit sau day: chét ddi khang TNF, vi duy,
khéng thé khang TNF, D2E7 (cong bd don PCT sé WO 97/29131; HUMIRA®), CA2
(REMICADE®), CDP 571, céc ciu trac TNFR-Ig (p75TNFRIgG (ENBREL®) va
p55TNFRIgG (LENERCEPT)), va céc chét e ché PDE4. Céc protein lién két theo sang

ché c6 thé dugc két hop v6i mesalamin, prednison, azathioprin, mercaptopurin,
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infliximab, metylprednisolon natri sucxinat, diphenoxylat/atrop sulfat, loperamit
hydroclorua, methotrexat, omeprazol, folat, ciprofloxacin/dextroza-nuéc, hydrocodon
bitartrat/apap, tetréxyclin hydroclorua, fluoxinonit, metronidazol, thimerosal/axit boric,
cholestyramin/sucroza, ciprofloxacin hydroclorua, hyosxyamin sulfat, meperidin
hydroclorua, midazolam hydroclorua, oxycodon hcl/axetaminophen, promethazin
hydroclorua, natri phosphat, sulfamethoxazole/trimethoprim, celecoxib, polycarbophil,
propoxyphene napsylate, hydrocortison, cdc multivitamin, balsalazit dinatri, codein
phosphat/apap, colesevelam hcl, xyanocobalamin, axit folic, levofloxacin,
metylprednisolon, natalizumab, va interferon-gama.

Vi du khéng bi gidi han cia cac chét c6 tac dung diéu tri ma protein lién két theo
sang ché c6 thé duoc két hop voi bao gdm céc chét sau day: aspirin, nitroglyxerin,
isosorbit mononitrat, metoprolol sucxinat, atenolol, metoprolol tartrat, amlodipin
besylat, diltiazem hydroclorua, isosorbit dinitrat, clopidogrel bisulfat, nifedipin,
atorvastatin canxi, kali clorua, furosemit, simvastatin, verapamil hcl, digoxin,
propranolol hydroclorua, carvedilol, lisinopril, spironolacton, hydroclothiazit, enalapril
maleat, nadolol, ramipril, enoxaparin natri, heparin natri, valsartan, sotalol hydroclorua,
fenofibrat, ezetimibe, bumetanit, losartan kali, lisinopril/hydroclothiazit, felodipin,
captopril, va bisoprolol fumarat.

Duogc phém theo sang ché ¢ thé bao gf‘)m "mot lugng hitu hiéu didu tri" hoic
"luong hitu hiéu du phong" cia protein lién két theo sang ché. "Luong hitu higu didu
tri" dé cap dén mot luong hitu hiéu, & lidu dung va trong céc khoang thoi gian cn thiét,
dé dat két qua didu tri mong muén. Luong hiru hiéu diéu tri clia protein lién két c6 thé
dugc quyét dinh bdi ngudi co hiéu biét trung binh trong linh vyc k¥ thuat nay va c6 thé
thay dbi theo nhidu yéu t6 nhu 13 tinh trang bénh, tudi, gi6i tinh va trong luong cua timg
c4 nhén, va kha nang cua protein lién két dé tao ra dap (mg mong mudn trong ting ¢4
nhan. Lugng hitu hiéu diéu tri ciing 1a lugng trong d6 tac dung ddc hodc c6 hai bét ky
cua protein lién két nhiéu hon tac dung diéu tri c6 loi. "Lugng hitu hiéu du phong" dé
cap dén mot luong hitu hiéu, & lidu ding va trong khoang thoi gian cén thiét, dé dat két
qua du phong mong muén. Thong thudng 13, khi lidu du phong dugc st dung trong cic
d6i tuong trudc hodc & giai doan sém ciia bénh, thi lugng hitu hiéu du phong sé€ it hon

luong hiru hiéu diéu tri.
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Ché d6 liéu dung c6 thé dwoc diéu chinh dé tao ra dap (mg mong mubn t6i wu (v
du, dép g didu trj hodc dy phong). Vi du, mét lidu don 16n duge ding, thi nhiéu liéu
duoc chia c6 thé duge ding theo thoi gian hogic lidu ¢6 thé dugc 1am giam hoic ting 1én
cin xtng nhu dugc chi ra bdi tinh trang cép bach cta tinh trang diéu tri. Dic biét 1a
thuan loi dé bao ché duge phim dudng ngoai rudt trong dang don vi lidu ding dé dé

__ding va dng déu lidu ding. Dang don vj liéu ding theo sdng ché @8 cap dén céc don vi
riéng r& vé vat Iy thich hop nhu 1a cac lidu ding don nhét cho céc d6i twong dong vat co
v dang dugc diéu tri; mdi don vi chira lugng hoat chit dugc x4c dinh trude duoc tinh
dé tao ra tac dung diéu tri mong mudn két hop voi chit mang dugc dung dugce yéu cau.
Phén md ta vé cac dang don vi lidu ding theo séng ché duoc doc chinh ta bing va phu
thudc truc tiép vao (a) cac dac tinh duy nhét ctia hoat chét va tac dung diéu tri hoic dy
phong cu thé dat duoc, va (b) cac han ché vbn c6 trong linh vuc tao hop chét nhu 1 hoat
chét @& diéu tri sy nhay cam ciia c4c c4 nhén,

Khoang lugng hitu hiéu diéu tri hodc dy phong khong bi gidi han mau ciia protein
lién két v&i DLL4 theo sang ché 14 0,1-20 mg/kg, tét hon nita 1a 1-10 mg/kg. Nén nhé
rang gié tri lidu diing c6 thé thay ddi theo kiéu va tinh trang ning cua tinh trang bénh
dugc 1im giam bét. Hon nita nén dugc hidu ring ddi véi dbi twong cu thé bat ky, cac
ché d6 lidu ding cu thé nén duoc didu chinh theo thdi gian theo nhu céu c4 nhan va su
quyét dinh chuyén nghi€p ciia nguoi dung hodc gidm sat viéc dung dugc phim, va cac
khoang liéu ding dugc cong bb & day chi 13 vi du va khong dy dinh gii han pham vi

hoc viéc thuc hanh cia dugc phdm duge bao hd.
IIL. Sit dung trong cic k§ thuit mién dich

Kiu bt ky trong s céc kidu thir nghiém tham do mién dich c6 thé dwgc phong
theo d& dung protein lién két véi DLL4 theo sang ché trong viéc dd DLL4 c¢6 mit trong
hdn hop, dung dich, hodc miu sinh hoc. Cac kiéu thir nghiém thdm do mién dich nay
bao gdm nhung khdng chi giéi han & thir nghiém phoéng xa mién dich (RIA), thit nghiém
két tiia midn dich, thir nghiém hép thu mién dich lién két enzym (ELISA), thir nghiém
vét midn dich (vi dy, thdm téch Westen), bang mién dich (vi du, que thit nghiém mién
dich) ma chra protein li€én két v6i DLL4 theo sang ché dugc hép phu hodc c¢b dinh trén
co chét, phén loai té bao hoat dong huynh quang (FACS), va twong tu. Protein lién két
vGi DLL4 dugc mo t4 theo sang ché c6 thé dugc hép phu hodc ¢b dinh trén co chit, vi

du, hat nhya hodc nguyén li€u khac, dé sir dung trong cot 4i lyc hodc kiéu 4i luc khéc
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bat ky da biét trong linh vuc nay dé tinh ché DLL4 tir mau. Viéc do DLL4 sir dung
protein lién két v6i DLL4 theo sang ché c6 thé duoc thuc hién in vitro trong hdn hop,
dung dich, hodc trong mAu sinh hoc. MAu sinh hoc ma ¢6 thé tiép xtc véi protein lién
két v6i DLL4 theo séng ché d& do hoic do DLL4 trong mau bao gbm, nhung khong chi
gidi han &, nudce tiéu, nudc bot, miéng gac qua miéng (miéng gac thudc miéng, dudi
ludi, hodc trong hong), miéng gac trén da, vét nao da, miéng gac truc trang, miéng gac
4m dao, mAu mau toan phan, mAu huyét trong, miu huyét thanh, sinh thiét mé, va mau
khéc bat ky thu dugc tir ca nhan bing quy trinh da biét trong linh vyc ndy. Theo mot
phuong 4n khac, protein lién két voi DLL4 c6 thé dugc dung dé do DLL4 in vivo nhu 12
nhidu phuong phap chup cét 16p va quét, bao gdm nhung khong chi gii han & chyp cét
16p nho mdy tinh bang tia X (CT), chup anh cdng hudng tir (MRI), va chup cét 16p phat
ra pozitron (PET).

S& dugc dénh gid dung bdi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat
nay la céc bién dbi va su phong theo thich hgp khac cia phwong phép theo sédng ché
duoc md ta theo sang ché 13 rd rang va c6 thé dugc tao ra bang cach sir dung cdc phuong
phap tuong duong ma khong ra khéi pham vi cia sang ché hoidc cac phuong an duge
md t& theo sang ché. Bay gio sang ché duwgc mo ta chi tiét, sang ché s& duge hiéu 18 hon
bang cach tham khao céc vi du duéi ddy, ma dugc bao gbm chi dé minh hoa va khong

nhim gi6i han sang ché.
Vi du thye hién sang ché

Vi du 1: Thi nghiém in vitro dwgc st dung dé x4c dinh hoat tinh chirc niing cia
khang thé DLL4

Vi du 1.1: Xac dinh &i lyc bang cach sit dung k§ thuét cdng huong plasmon bé mat
BIACore®.

Thir nghiém cong hudng plasmon bé mit BIACore® (Biacore, Inc., Piscataway,
New Jersey, US) dé x4c dinh 4i lyc cua khang thé bang cac phép do dong hoc vé hing
s6 tbc do két hop va phan ly. Lién két ciia khang thd DLL4 v6i ving ngoai té bao DLL4
tai t& hop tinh khiét (ECD) duogc xac dinh bang céc phép do dua trén cong huéng
plasmon b& mit bang thiét bi Biacore® (Biacore 2000, Biacore 3000, hodc Biacore
T100; GE Healthcare, Piscataway, New Jersey, Hoa Ky) st dung dung dich dém chay
HBS-EPB (10 mM HEPES [pH 7.4], 150 mM NaCl, 3 mM EDTA, 0,1 mg/ml BSA va
chét hoat dong bé mat P20 0,005%) & 25°C. Vi dy, khoang 9000 RU ciia khéng thé da
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dong dic hiéu Fc khang ngudi cua dé (Thermcuaisher Scientific Inc., Rockford, Illinois,
Hoa Ky) duoc pha lodng trong natri axetat 10 mM (pH 4,5) dugc c¢b dinh trén chip cam
bién sinh hoc muc do nghién ctru CMS5 bang céch st dung kit ghép d6i amin chuén theo
cic hudng din clia nha san xuét va cac quy trinh & 25 pg/ml. Céc gbc khong dugc phan
g trén bé& mit chip cam bién sinh hoc dugc chin bing etanolamin. i véi phan tich
dong hoc, cac phuong trinh ty 1€ ¢6 ngudn gbc tir md hinh lién két Langmuir 1:1 duoc
1am thich hop ddng thoi véi nhiéu 14n tiém khang nguyén (bdng céch st dung phan tich
phit hop toan cdu) véi viéc sir dung Scrubber 2 (Phdn mém sinh hoc), phdn mém danh
gia sinh hoc Biacore Biaevaluation 4.0.1 hodc phdn mém dénh gia Biacore T100. Khang
thé tinh khiét dugc pha lodng trong dung dich dém chay dé bit giit trén cac bé mit phan
tmg Fe khang ngudi ciia dé. Khang thé dugc bét gitt nhu 1a phéi tir (1 pg/ml) dugc tiém
trén cac khuon phan tng & tde do chay 10 ul/phit. Trong sudt qua trinh thi nghiém, tat
¢4 cc phép do duoc tham chidu dura vao bé mit bit gitt don 1¢ (nghia 13, khong bét git
khang thé khang DLL4). C4c hing s6 téc d¢ két hop va phan ly, Kon (M's™!) va Kot (s
1) duoc xac dinh dudi tbc d6 chay lién tuc 80 ul/phut. Céac hing sb tdc d9 duoc suy ra
bang viéc tao phép do lién két dong hoc & céac ndng d6 khang nguyén khac nhau nim
trong khoang tur 1,23 dén 900 nM, nhu mot su pha lodng hang loat gip 3 14n, va bao
gdm céc 1an tiém chi dung dich dém (duoc sir dung @2 1am tham chibu kép). Hing sd
phén ly can bang Kp (M) clia phan (mg giita khang thé va khéang nguyén dich sau d6
duoc tinh tr cac hing s6 tdc o dong hoc bang cong thirc sau day: Kp = Koft/Kon. Viée
lién két theo ham thoi gian va tinh cac hang s tbc do dong hoc. Trong thir nghiém nay,
c6 thé do duoc tbe dd két hop cao dén mirc 106 M!s™ va téc do phan ly thip dén muc
106 s,

Vi du 1.2: Lién két cia khang th8 DLL4 v6i viing ngoai té bao DLL4 tan dwgc dugc xéc
dinh bang ELISA.

Phuong phép 1 (bét gitt bing ELISA)

Céac dia mién dich Nunc 96 giéng (#439454) dugc bao bing khang thé Sug/ml
khang lai IgG ngudi (doan déc hiéu Feg, Jackson Immunoresearch, #109-005-098, 100
nl/giéng) trong D-PBS (Gibco #14190) va duoc i qua d&m & 4°C. Céc dia ELISA duoc
rira 3 14n bang dung dich dém rira (PBS, Tween-20 0,05%) va sau d6 dugc phong bé
bing dung dich dém phong bé 200 ml/giéng (D-PBS, BSA 1%, CaCl, ImM, Tween-20

0,05%) trong 1 gior & 25°C. Céc dia dugc ria 3 1An va dugc @ voi ndng dd khing thé
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DLL4 100 pl/giéng (0,0001-100 nM, pha lodng hang loat gip 10 1in trong dung dich
dém phong bé) trong 1 gi® & 25°C, va sau d6 rira lai 3 14n. Céc dia chira khang thé DLL4
bi bt gift duoc G v6i ving ngoai té bao DLL4 cila ngudi dugce danh ddu bang biotin (10
nM trong dung dich &m phong bé, 100 ul/giéng) trong 1 gier & 25°C, dugc rira 3 lan, va
dugc G véi streptavidin lién hop véi HRP (KPL #474-3000, pha lodng véi ty 1€ 1:10,000
trong dung dich dém phong bé, 100 pl/giéng) trong 1 gir & 25°C. Sau 14n rira cudi cing,
céc dia duge U bing co chit ELISA 100 pl/giéng (1-Step Ultra TMB-ELISA, Pierce
#340280). Phan ung dugc dung lai sau 2 phut & 25°C véi H2SO4 2N 100 ul/giéng va sy
hép thu dwgc doc & 450nm. S6 lidu dugc phan tich bing cach sir dung phén mém

Graphpad Prism va gia tri ECso dugc béao céo.
Phuong phap 2 (dia dugc bao ddng).

Céc dia dugc bao dong 96-giéng (Thermo Scientific #15143) dugc rira 3 lan véi
dung dich dém (PBS, Tween-20 0,05%) truéc khi st dung va sau d6 dugc G véi vang
ngodi té bao DLL4 t4i td hop dugc danh diu 6xHis & ndng do 100 pl/giéng (ECD)
("6xHis" dugc md ta nhu 12 SEQ ID NO: 206) & 1ug/ml trong PBS, 1 git & 25°C v6i
lic. Cac dia sau d6 duge rira 3 1an. Sau do6, khang thé khang DLL4 kham ngudi/chudt
t4i t6 hop hodic ngudi tai td hop & ndng d9 100 pl/giéng dugc thém vao dia (0,00164-27
nM, su pha lodng hang loat gép 4 1an trong dung dich dém ELISA = PBST, Superblock
10% (Pierce #37515)) trong 1 gio & 25°C v6i 1ic va sau d6 rira lai 3 14n. Céc dia dwgc u
voi HRP khéang nguoi cua dé (Pierce #31412) (pha loang véi ty 1¢ 1:40,000 trong dung
dich dém ELISA, 100 pl/giéng) trong 1 git & 25°C vdi lac, sau d6 rira 3 13n. Sau lan rira
cudi ciing, cac dia dugc 0 véi co chét ELISA 100 pl/giéng (Sigma #T8665). Phan tng
duoc dimg sau 8 phut & 25°C véi HC1 1N 100 pl/giéng va sy hip thy duge doc & 450
nm. Sé liéu dugc phén tich bing cach st dung phin mém Graphpad Prism, va gia tri
EC50 dugc béo céo.

Vi du 1.3: Lién két ctia khang thd don dong DLL4 v6i bé mit ciia dong té bao khéi u
ngudi nhu dugce danh gia bing phuong phép dém té bao kiéu dong (FACS)

Céc dong té bao dn dinh biéu hién qua mirc DLL4 bé& mit t& bao thu dugce tir cac
binh nuéi cdy mé, dugc rira bdn 14n va duoc tao huyén phu lai trong nudce mudi dém
phosphat (PBS) chira anbumin huyét thanh bd 1% va CaCl, 1mM (dung dich dém
FACS). 1,5 x10° té bao dugc & v6i khéng thé & céc ndng do trong dung dich dém FACS
trong 60 phut trén da. Cac té bao dugc rira hai 14n va thém vao 50uL doan F(ab'"), IgG
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khang chuot lién hgp R-phycoerythrin (pha lodng 1:200 trong dung dich dém FACS)
(Jackson Immunoresearch, West Grove, PA, Cat.#112-116-072). Sau khi 0 trén da (4°C,
60 phut), cac té bao dugc rira ba 13n va duoc tao huyén phi lai trong dung dich dém
FACS. Su phat huynh quang duogc do bang cach s dung Becton Dickinson
FACSCalibur-HTS (Becton Dickinson, San Jose, California, US). S4 lidu duge phén
tich bang cach sir dung phan mém Graphpad Prism va céc gié tri ECso dugc bo cdo nhur
ndng do ctia khang thé dé dat 50% luong khang thé DLL4 t&i da lién két véi céc té bao
biéu hién DLLA4.

Vi du 1.4: Su trc ché trong tac clia Notch-1 voi ving ngoai t& bao DLL4 tan dugc bang
khang thé DLL4 (canh tranhELISA)

Céc dia Nunc-Immuno 96-giéng (#439454 cho ELISA huDLL4) va céc dia Costar
96-giéng (#9018 cho ELISA muDLL4) dugc bao bang 16 nM Notch-1 ngudi (hé R&D
#3647-TK, 100 pl/giéng trong D-PBS) va dugc u qua dém 6 4°C. Céc dia sau d6 dugc
rira 3 14n v6i dung dich dém rira (PBS, Tween-20 0,05%) va dugc phong bé bang dung
dich dém phong bé 200 pl/giéng (D-PBS, BSA 1%, CaCl> ImM, Tween-20 0,05%)
trong 1 git & 25°C. Trong khi phong bé, ving ngoai té bao DLL4 dugc danh diu biotin
(14nM) duge tron voi khang thé (30 pM-66 nM, pha lodng hang loat gép 3 lan trong
dung dich dém phong bé) trong 1 gior & 25°C voi lic. Cac dia thir nghiém dugc rira sau
khi phong bé, va dugc & v6i hdn hop DLL4/khang thé (100 pl/giéng, 1 giv & 25°C véi
lic). Céac dia dugc rita lai va thém vao HRP lién hop streptavidin voi nbéng dd 100
ul/giéng (Fitzgerald #65R-S104PHRPX, dugc pha lodng 1:5 000 trong dung dich dém
phong bé) trong 1 gi& & 25°C voi lic. Sau 14n rra cudi ciing, cac dia dugc phét hién
bing cach st dung co chit v6i ndng dd 100 ul/giéng (TMB Sigma #T8665), va phan
{mg duoc dimg bing céch sit dung HCl IN v6i ndng do 100 pl/giéng, va sy hép thy
duoc doc & 450 nm. S liéu dugc phan tich bing céach st dung phin mém Graphpad
Prism va gia tri ICso dugc bdo cdo nhu ndng d6 cia khang thé dé dat 1am giam 50%
luong DLL4 lién két v6i Notchl.

Vi du 1.5: Uc ché lién két ctia Notch tan dugc véi cac té bao biéu hién qua mtc DLL4
293G bang khang thé don dong khang DLL4 theo danh gid bang phuong phap dém té
bao kiéu dong (FACS canh tranh)
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Thir nghiém tc ché Notch: Tém luge, cac dong té bao én dinh biéu hién qué mirc
DLL4 b& mit t& bao dugc thu tir cac binh nudi cdy mo va dugc tao huyén pht lai trong
nuéc mudi dém phosphat (PBS) chira anbumin huyét thanh bo 1% va CaCl> 1mM (dung
dich dém FACS). Céc té bao HEK293G-DLL4 dugc phan phdi vao dia 96 giéng (day
v) & ndng do 1,5x10° té bao/giéng trong dung dich dém FACS. Sau khi lugn xody céc
t& bao xudng va loai bé dich ndi bé mat, S0uL IgG da tinh ché véi sy pha loang thich
hop dugc thém vio mdi giéng, va duoc U trén d4 & 4°C trong 60 phit, tiép theo bing
thém 50uL/giéng Notch1-biotin & 0,2 ug/mL ddi véi DLL4 cta ngudi-293G hodc 2,0
ug/mL d6i véi DLL4 chudt-293G (ndng d6 cudi cing 1,0 hodc 0,1 pg/mL) dé i thém 1
gior trong d4 & 4°C. Sau khi rira cac té bao hai 14n véi dung dich dém FACS, thém vao
50uL streptavidin lién hop véi R-phycoerythrin (pha loang 1:150 trong dung dich dém
FACS) (Jackson Immunoresearch, West Grove, PA, Cat.#016-110-084). Sau khi 1 trong
dé(4°C,60phﬁ0,céctébaodugcr&abalﬁnvétaohuyénphﬁlaiﬁongdungcﬁdnd@n
FACS. Huynh quang dugc do bang cach st dung Becton Dickinson FACSCalibur-HTS
(Becton Dickinson, San Jose, CA). S liéu dugc phan tich bang cach st dung phin mém
Graphpad Prism, va gia tri ICso dugc béo céo nhu 1a ndng @6 cia khang thé dé dat 1am
giam 50% Notch1 lién két v6i cac té bao biéu hién DLLA.

Vi du 1.6: Uc ché hoat dongg ctia Notch phu thugc DLL4 trong cac té bao EA.hy926
bing khang thé DLL4 bang chit thong béo thir nghiém

Céc dia nudi cdy md déy trong 96-giéng dugc ric cac t€ bao EA.hy926 dugc xtt Iy
bidu hién luciferaza duge khoi dong bing chét khoi dAu phan tmg Notch véi ndng do
7,000 té bao/giéng qua dém. Khéng thé dugc pha lodng hang loat tir nbng dd 200 nM
dwoc tron trong 15 phut véi thé tich bing nhau ciia 5,000 té bao HEK293G/giéng biéu
hién DLL4 c6 chidu dai ddy do. Cac té bao 293G/DLL4 duge nudi cdy dong thoi véi
céc t& bao thong bao Notch EA.hy926 trong 24 gidy v6i sy ¢6 mit clia khang thé thir
nghiém. Hoat tinh luciferaza dugc phén tich béng co chit Promega (Promega # E2940).
$6 lidu duogc phan tich bing cach sit dung phin mém Graphpad Prism, va gia trj ICso
duoc bao cdo bing ndng d6 khang thé dé dat 1am giam 50% hoat dong Notch dugc gy
ra bai DLLA4.

Vi du 1.7: Phuong phap phén tich va céc k¥ thuét dé mo ta dic tinh héa ly.
Phuong phap két tua PEG
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Viéc st dung PEG dé tao ra sy phan tich pha cua protein rén theo céc nguyén tic
loai trir thé tich bidu dién nghién ctru c6 thé thyc hién duge dé dénh gid do hoa tan cia
protein. PEG c¢6 nhidu wu didm so véi cac chat 1am két tia khac, bao gdm sy bién tinh
tbi thiéu cua cc protein & cic nhiét @9 xung quanh (khéng anh hudng dén céu trac bac
ba clia cac protein) va nim trong khoang tir 4°C dén 30°C, miu nhiét d6 lam chimng
khong dugc yéu clu, nghia 1, cac nghién ctru két tia c6 thé dugce thyc hién & nhigt do
moi treong trong phong thi nghiém.

Nhin chung, sy két tia cac protein bing cac PEG dugc giai thich trén co s céc tac
dung loai tru thé tich. Theo Iy thuyét nay, cc protein loai bo vé khong gian cic ving
cia dung mdi dugce chiém giit bing cac chudi mach thing PEG. Két qua 13, c4c protein
duogc co dac va rdt cude duge két taa khi vuot qué dd hoa tan cuia ching. Theo céc thuét
ngit nhiét dong hoc, viéc loai trr theo khdng gian din dén ting kha ning héa hoc cla
protein cho dén khi n6 vuot qua do hoa tan cla trang thai rén tinh khiét, din dén su két
tlia protein. Diéu nay xay ra phén 16n boi vi lugng 16n ning luong tu do bét loi cla
twong tac gitta PEG va céc protein, lam giam sy hydrat héa protein vu tién do cic tac
dung loai trir trong khong gian. Trong dung dich nuéc, sy hydrat vu tién giip duy tri
cAu trac tu nhién cia c4c protein. Nhin chung, viéc loai trix thé tich da cho thiy trd nén
¢6 nhiéu hiéu qua khi ting trong lwgng phén tir clia PEG, nghia 13, it cin PEG phai 1am
tang trong lwong phan t PEG dé két tua céc protein.

Trong lugng phén tit PEG 3000 dugc chon d8 u6c tinh @ hoa tan ciia khang thé
dugc d& cap dén trong patent nay. Dung dich PEG 50% dugc tao ra bang céch hoa tan
PEG trong nudc khir ion héa véi ty 1& mot gam PEG trén 1 mL nuée. Sau d6, dung dich
PEG dugc thém vao dung dich khéng thé ma ban dau c6 n(‘Sng d6 it hon hoac bé“lng 0,5
mg/ml va thé tich 12 0,5 mL. Dung dich PEG tiép tuc dugc thém vao va dugce tron cho
dén khi d4m may dau tién van duy tri. Phén trim PEG 3000 cin dé gay ra sy két tha nay
dwoc tinh nhu 13 (50) x (thé tich ctia dung dich PEG 3000 thém vao)/( thé tich ban dau
cta dung dich khang thé truéce khi thém PEG).

Phin tram ctia PEG 3000 cin d& két tia dwogc so véi phan trdm can dé két tia
protein ¢6 d6 hoa tan trong nude da biét. Vi dy, do hoa tan trong nude cla adalimumab
vuot qua 200 mg/mL. Do do, néu phin trim ctia PEG 3000 dugc yéu chu dé két tia
protein dang quan tdm twong tu véi phén trim can dé két tia adalimumab, thi sau d6 49

hoa tan du doan cua protein d6 s& twong tw véi do hoa tan cia adalimumab.
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Phuong phap tinh d§ hoa tan thuc

D0 hoa tan thuc dugc xac dinh bing cach sir dung may loc ly tAim Amicon dé co
dic protein trong dung dich cho dén khi protein dugc quan sét thdy két tha trong dung
dich hoic cho dén khi dat duoc thé tich t5i thiéu ciia protein c6 thé dugce cd dic trong
don vi mdy loc. Trong trudng hop sau cling, mdy loc ly tim Amicon 15 mL ¢é thé tich
t8 thidu ~50 pl trong khi mdy loc ly tim Amicon 4 mL c6 thé tich t6i thiéu ~15 pl.

DAu tién, protein dwoc thim tach thanh (cac) dugce phim cu thé. Trong c4c nghién
ctru ndy, lwong khang thé 13 10 mg hoic nhiéu hon mot it. Sau d6 dung dich protein
duge dua vao budng gitt may loc ly tim Amicon. Budng duge ké dong véi mang
nitroxenluloza véi cac giéng cho phép cic phan ti it hon tir 10 dén 30 kDa di qua khi
phai chiu lyc ly tdm. Khang thé, ma thoéng thuong 1a trén 140 kDa, duoc gift lai trong
khi nudc, cac phan tir dém, cac td duge nhd va mudi di qua. M4y loc ly tAm sau d6 dugc
ly tAm theo céc hudéng dan ciia nha san xut cho dén khi protein dugc quan sét thy két
tua trong dung dich hodc cho dén khi dat dugc thé tich tb1 thiéu ma protein c6 thé dugc
cd dic trong don vi may loc.

Sau khi ly tim, dung dich protein dugc loai bé khoi phong gitt, va ndng do duoc
do bang sy hép thu tia cyc tim. Sau do, dung dich duge gitt & 25°C va 5°C trong tir 1
dén 2 ngay va dugc theo doi vé cac diu hidu két tua.

K§ thuat UV-CD gén

Quang phd UV-CD gén cung cip thong tin quan trong v& céu tric bac ba clia cac
protein va 1a mot trong céc k¥ thuat dugc st dung nhiu nhét trong linh vuc ndy. CD aé
cép dén su hép thu khac nhau cta cac thanh phﬁn phén cyc tron trai va phai cua birc xa
phén cuc mit phéng. Déi véi cac protein, cdc nhém mang mau trong ving UVCD gin
(250 — 320 nm) 14 c4c axit amin thom (nghia 13, tryptophan, tyroxin, va phenylalanin)
va cac lién két disulfit, va tac dung CD xay ra khi cac nhém mang mau cé trong moi
trudng khong déi xtmg (bi chén viii). C4c tin hiéu trong ving tir 250-270 nm c6 thé quy
cho céc gbc phenylalanin, c4c tin hiéu tir 270-290 nm ¢6 thé quy cho tyroxin, va céc tin
hiéu tir 280-300 nm c6 thé quy cho tryptophan. Céc lién két disulfit 1am ting c4c tin hiéu
yéu rong thong qua phd UV gén. Phd UV CD gén c6 thé nhay cam véi céc thay d6i nhod
trong cAu tric bac ba nhu 1a cac thay ddi do cac tuong tac protein-protein va/hodc cac

thay di trong diéu kién bao ché.
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C6 mot s6 tac nhan khac ma c6 thé anh hudng dén phd CD clia céc axit amin thom.
Trong s ching d6 14 (1) do cing ctia protein, (2) ban chét cua lién két hydrd, va (3) cic
tuong tac gitta nhidu axit amin thom. Ngodi ra, cac protein véi s6 luong 16n céc axit
amin nay c6 thé c6 bang CD nhé hon do x6a bd cac bang dwong tinh va am tinh.

Tém lai, protein dugc thdm tach thanh (cac) cong thirc mong mudn & ndng dd 1
mg/ml va dugc quét tir 250-320 nm hogc 240-320 nm bing quang pho ké Jasco 800 CD.
Cong thirc twong (ing khong cé protein cling dugc quét, va cac chi s& dugc trir tir chi sb
cua viéc quét dung dich protein. Phd UV-CD gin 12 biéu dd c6 tinh elip phén tir so véi
chiu dai budc séng tir 250 hodc 240 dén 320 nm.

Déi v6i khang thé noi chung, phd UV-CD gén véi profil nita hinh xich ma chi ra
su gip nép cua cu tric bic ba t6t trong khi profil phing hon va it ddc trung chi ra
khuynh hudng khong gép nép 16n hon. Sy gép nép dic cb lién quan dén sy 6n dinh t6t
trong khi sy gép nép td1 boc 10 phén trong ki nuéc ma c6 thé ddn dén cac tuong tac ki

nudc giita cac phéan tir protein din dén hinh thanh c4c khdi két tip khong mong mubn.
K¢ thuat DSC

D bn dinh v6i nhiét ciia khang thé dwgc dénh gid bing cach sir dung thiét bi do
nhiét lvong quét vi phan (DSC). Thiét bi DSC duogc st dung 13 thiét bi VP-DSC ty dong
v6i té bao mao din (Microcal, GE Healthcare Ltd./Microcal, Buckinghamshire, Anh).
Su khong gip nép cia céc phan t dwgc nghién ciru bang cach sir dung toc d6 quét
1°C/phut trong khoang nhiét d¢ tir 25°C - 95°C cho cac mau & ndéng d6 1 mg/mL. Cic
thong sb do khac dugc 4p dung 1a thoi gian phi hop 16 gidy, thoi gian chd trude khi
quét 10 phut, va viéc do duogc thuc hién trong mo hinh khong didu hoa nguoc. DPé do
riéng, 420 pL mAu/tring dugc d6 ddy vao dung cu chira méu do DSC, véi so db 1am diy
dia nhu duge cung cip bén dudi. Biéu dd nhiét thu duoc duge 1am phi hgp véi md hinh
khdng phai hai trang thai dé thu duoc céc nhiét d6 trung binh va entanpi clia cic giai
doan chuyén tiép khac nhau.

Yéu cau khac cho thanh vién phat trién sinh hoc thanh cong 12 protein van giit &
trang thai hodc hinh dang ty nhién cia no. Protein trong dung dich nude 1a & trang thai
can bang gitta hinh dang tw nhién (c6 gAp nép) va hinh dang bién tinh ctia né (khong gip
nép). Po 6n dinh clia trang thai tu nhién dya trén cuong do cia ning lugng tw do Gibb
(DG) ctia hé théng va méi lién quan nhiét dong hoc gifta céc thay ddi entanpi (DH) va

entropi (DS). DG duong tinh chi ra trang thai ty nhién n dinh hon trang théi bi bién
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tinh — DG duong tinh nhiéu, thi 6 6n dinh 16n hon. Déi vai protein dé khong gip nép,
lyc 8n dinh cin dwgc phé v&. Entropi cdu tao vuot qua lyc dn dinh cho phép protein
khéng gip nép & cc nhiét do & d6 entrdpi trd nén ndi tréi. DSC do DH clia protein
khong gip nép do su bién tinh nhiét. Nhu mot nguyén tic chung, c6 thé tuyén bd rang
trung diém chuyén tiép cao hon (Tm), protein én dinh hon & nhiét 6 thip hon. Trong
thir nghiém tuong ty, DSC ciing do sy thay dbi trong kha ning cép nhiét (DCp) cho sy
bién tinh protein. Céc thay dbi kha ning cip nhiét c6 lién quan dén viéc trai nép protein
dAu tién 1a do cac thay ddi trong viéc hydrat hoa cac chudi phu ma dugc gidu trong trang
thai tu nhién, nhung tr& thanh dung méi dugc bdc 10 trong trang thai bién tinh. DSC da
dugc thiy 13 chit du bao c6 gid tri cua dugce phim léng 6n dinh d6i véi cac protein va
cic cao phén tit sinh hoc khac (Remmele, R.L. Jr., Gombotz, W.R., BioPharm 13, 36-
46, 2000, va ; Remmele, R.L. Jr., Nightlinger, N.S., Srinivasen, S., Gombotz, W.R.,
Pharm. Res. 15, 200-208, 1998).

K3 thuat SEC

Séc ky loai trir kich thuéc (Size exclusion chromatography - SEC) dugc sir dung
dé phan tach cac protein dya vao kich thuéce. Céc protein dugc mang trong pha dong
nuée va thong qua nhwa pha tinh & duge dong goi trong cdt. Thoi gian duy tri trong cdt
14 ham cua kich ¢& thuy dong lyc cia protein va kich ¢& cua cac giéng trong ting nhua
duoc dong goi. Céc phan tir nhé hon ¢d thé xAm nhép vao cic giéng nho hon trong nhya
va duoc giit 14u hon céc phan tir 16n hon. Nho sy tach rira tir cft, cac protein dugc do
bang su hip thu UV. Phuong phap SEC da sir dung chin gel TSK (TOSOH Biosciences,
Montgomeryville, PA, s6 catald 08543) va gel TSK G3000SWxL (TOSOH Biosciences,
Montgomeryville, PA, s6 catald 08541). Pha dong 1a Na;HPO4 100 mM, NaxSO4 200
mM, pH 6,8. Téc do chay la 0,25 mL/phut. Thé tich tiém 1a 20 pL miu c6 nong do 1
mg/mL. Nhiét dd cdt 1 nhiét d6 trong phong. Nhiét do mau ty dong 12 2-8°C. Téng thoi
gian hoat dong 1a 55 phut. Viéc do duge dya trén sy hép thu UV & chidu dai budc séng
214 nm, véi chiéu dai bang dugc dit 1a 8 nm, bing cach st dung chidu dai budc séng

tham chiéu 1a 360 nm v6i chidu dai bang 100 nm.
Phuong phap tan dong
Céac dung dich khang thé & ndng dd 1 mg/ml trong (cac) dugc phim mong mubn

dugc dong lanh & -80°C trong it nhét 4 gio va sau d6 dugc 1am tan & 30°C trong chiu
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nudce. Sau dd, dung dich dugc 1am dong lai & -80°C. Diéu nay dugc 13p lai trong 5 vong.
Sau cac vong ddng-tan dong nhat dinh, vi dy, tht hai va tht tw, mot phin dung dich
dugc rut ra dé phan tich bing SEC trude khi tai két déng. Thir nghiém 6n dinh dong-tan
dong duge thuc hién & ndng dd protein thip dé thu duoc "trudng hop t6i hon" do tiép
xuc cua cac phéan t protein 16n hon véi b& mit chung nude-da bién tinh. G cac ndng do
cao hon, it protein cdn xing cham tran bé mit chung da-nuée, thay cho viéc tuong tac

véi céc phén ti protein khéc.
Phuong phap én dinh dugc gia toc

Dung dich khang thé & ndng @6 1mg/ml trong (c4c) dugc phdm mong mudn dwgc
cho di qua mang loc PVDF 0,22 pm trong céac didu kién vo trung va dugc 0 & 40°C
va/hodc 50°C trong it nhét 21 ngay. O ngay 7 va ngay 21, cac phén nuéc duge 14y ra
trong céc diéu kién v tring va chiu phan tich bang GIAY. Sau d6, dung dich dugc cho
u lai.

Vi du 2: Tao ra khang thé don dong khing DLL4 ciia chujt bing k§ thuit ding
cho chudt |

Chubt duge gdy mién dich theo phuwong phap da biét trong linh vure ndy (vi dy, E
Harlow, D. Lane, Antibody: A Laboratory Manual, (Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY, 1998). Dong t& bao ngudi biéu hién DLL4 clia ngudi
¢6 chidu dai ddy du ciing nhu céc protein DLL4 chudt-ECD tai t6 hop (ving ngoai té
bao DLL4) dugc st dung nhu chét khang nguyén. Cac dong té bao chudt biéu hién
DLL4 cua ngudi hoic DLL4 chudt dugc str dung dé x4c dinh dd chuin khéang huyét
thanh va dé sang loc cac té bao lai bai tiét khang thé dic hidu khang nguyén. Céc lidu
ding giy mién dich chtra 1 x 108 té bao/chudt/tiém cho ca viéc gy mién dich ban dau
va ting cuong. P& 1am ting dép ing mién dich v6i DLL4 chudt, chudt dugc ting cudng
thém véi DLL4-ECD chudt tai t& hop trong dang nhil twong v6i ta duge Freud khong
day du (Sigma, St. Louis, MO, Hoa Ky). Tém lai, hdn hop t4 duge-khang nguyén dugc
bao ché bang viéc dau tién tron nhe t4 duge trong lo thiy tinh nhd bang cach st dung
luéng xo0dy. Lugng t4 dugc mong muén dugc loai bd khai lo thity tinh nho va dat vao
trong dng vi ly tdm c6 thé tich 1,5 mL dugc hip. Khang nguyén dugc bao ché trong PBS
hoic nude mudi v6i ndng d6 nim trong khoang tir 0,5-1,0 mg/ml. Lugng khang nguyén
duoc tinh sau d6 dugc thém vao éng vi ly tAm véi ta dugc, va dung dich dugc tron bing

ludng xo4y nhe nhang trong 2 phit dé tao ra nhii trong nudc trong dau. Sau d6, dung
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dich ta dugce-khang nguyén dugc rut ra vao xylanh thich hop dé tiém cho dong vat. Tng
50 pg khéng nguyén dugc tiém trong thé tich 13 50-100 pl. M&i con vat dugc gdy mién
dich, va sau d6 duogc tang cudng tur 2 dén 3 14n phu thudc vao do chudn. C4c con vt co
chudn do tdt dugc dung lidu ting cudng duéi da cubi cing véi dong té bao biéu hién

DLL4 cta nguoi trude khi dung hop.
Dung hop va sang loc té bao lai

Céc té bao cua dong té bao u tiy chudt (SP2/0-Agl4, ATCC CRL-1581) dugc nubi
cdy dé dat log budc pha ding trude khi dung hop. Céc t€ bao 14 lach chuot dugc gay
midn dich dugc bio ché vo trung va dugc lién hop véi cic té bao u tily theo phwong
phap da biét trong linh vyc ndy (vi dy, E Harlow, D. Lane, Antibody: A Laboratory
Manual, (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1998); Kohler
G, va Milstein C., "Continuous cultures of fused cell secreting antibody of predefined
specificity," Nature, 256: 495-497 (1975)). "Cac té bao lai" dugc dung hop sau d6 duge
cly vao céc dia 96-giéng trong moi truomg DMEM/20%FCS/HAT. Céc cum t€ bao lai
sdng sé6t duge quan sat dudi kinh hién vi tir bay dén mudi ngay sau khi dung hop. Sau
hai tuan, dich ndi bé mit tir mdi giéng phai chiu sy sang loc lién két dya vao té bao bang
céich sit dung céc dong t& bao chudt biéu hign DLL4 clia ngwdi hogc DLL4 chudt tai to
hop. Tém lai, hdn hop (ty 1€ 1:1) cta cac dong té bao chudt biéu hién DLL4 cia ngudi
hoidc chudt dugc phén tan vao dia 96-giéng (}déy tron) & ndng do 1 x 106 té bao/giéng va
duoc 0 véi dich ndi bé mit nudi cy té bao lai (50 pl) ¢ 4°C trong 1 gio. Cac té bao sau
d6 duoc rira 3 14n v6i dung dich dém FACS (PBS+2% BSA), st dung Ig-PE khang
chuot HRP-dé (phycoerythrin) dé do trong may FACS. Cac té bao lai duoc sang loc
bing cach sit dung khudén ELISA theo quy trinh duéi ddy. Céc dia ELISA dugc bao
bing 50 ul DLL4 clia ngudi hogc DLL4 chudt (2,0 pg/ml trong PBS) qua dém & 4°C.
Céc dia duoc rira 3 1An v6i 250 pl PBS/Tweenao 0,5% va dugc phong bé v6i 200 pl dung
dich dém phong bé (BSA 2% trong PBS v6i Tweenzo 0,5%). Huyét thanh pha lodng hodc
dich néi b mit té bao lai (100 pl) dugc thém vao mdi giéng, va dugc U & nhiét do phong
trong 1 gi¢. Cac dia sau d6 duoc rira 3 14n v&i PBS/Tweenyo 0,5%, st dung IgG khang
chuét HRP-dé d& do, va cac OD lién két dugc quan sét & 450 nm. Khang thé bai tiét té
bao lai duwong tinh ma lién két v6i DLL4 ctia ngudi hodc DLL4 chudt hodc ca hai sau

d6 duge lya chon va chuyén vao cac dia 24-giéng va dugc nhan dong mot phin bang su
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pha lodng gi6i han dé ¢am bao tinh nhan dong vo tinh ctia dong té bao. Isotyp clia mdi
khang thé don dong dugc x4c dinh bang cach st dung kit Zymed's Mouse MonoAb-ID.
Céac dong vo tinh lai tao ra khang thé d3 cho théy hoat tinh lién két dic hiéu cao da duoc
nhan dong mot phin va duge tinh ché (Bang 5), va 4i lyc (Biacore) va hiéu luc (thw
nghi¢m FACS phong bé Notch va thir nghiém chét théng béo) ctia khéng thé duoc dic
trung nhu sau.

Bang 5. Danh sach khang thé khang DLL4 dwoc tao ra bing cach si dung k§

thuit lai dung cho chudt

Th Lai Isotyp lién ket FACS
DLL4 nguoi DLL4 chudt

MC10-37D10.1C2 | IgG2a/k + +
MC10-40B10.3C3 | IgG2a/k + +
MC10-32C7.5A4 IgG2a/k + +
MC10-38H12.2G8 | IgG2a/k + -
MC13-14A11.3A4 |IgG2a/K + +
MC13-14G1.1B4 IgG2a/K + -
MC13-1A11.2E1 IgGlI/K + +
MC13-13E4.4A3 IgGl/K + +
MC13-15D6.1G7 IgG2a/K + +

"+" chi khéng thé lién ket véi t€bao;
"_" chi ra khang thé khong lién ket véi te bao
Vi du 3. Dic diém in vitro ciia khang thé don dong chudt khang DLL4
Céc 4i lyc lién két khang nguyén clia cac khang thé don dong chudt nay (cac mAb)
duoc xac dinh béng k§ thuat BIACore nhu dugc md ta trong Vi du 1.1, va duge frinh
bay trong cic bang 6 va 7, bén dudi. Cac hoat tinh in vitro clia chiing con dugc kiém tra
béng cach st dung phuong phép khac dwge m6 ta trong Vi du 1, va dugce téng két trong

Bang 8. Hon nita dic diém duoc x4c dinh 37D10 va 40B10 1a gidng hét cac mAb chudt.
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Bang 6. Dgng hoc Biacore ciia khang thé lai chu$t khang DLL4 lién két véi
DLL4 ngwoi va khi Cynomolgus

Pong hoc trén Biacore

Dong v6 tinh huDLL4 ECD cynoDLL4 ECD

ka kd Kp |ka kd Kp

M-1s-1) | (s-D) M) | M-1s-1) | (s]) (nM)
38H12 4,0x10" | 1,1x10* |03 [26x10% [98x10° |04
1A11 1,9x10" | 1,1x10% |58 |[1,1x10% [93x10* |81
37D10=40B10 | 1,4x 10*° | 7,0x 102 | 484 |4,0x10™ | Quénhanh* | <617
32C7 28x10"% [7,0x10% |0,03 [22x10" |63x10° |0,03
15D6 1,1x10"% | 1,0x10% |92 |56x10" [83x10* 14,9
14A11 12x10"% | 1,2x10° |103 |1,1x10® |1,2x103 11,6
14G1 54x10% | 3,9x10* |72 [39x10" |41x10* |10;5
13E4 23x10" [3,9x10% [1,7 [1,5x10% |42x10* |28

hu = nguoi; cyno = khi cynomolgus; * = nam ngoai khoang do

Bing 7. Dong hoc Biacore ciia khang thé lai chut khang DLL4 lién két v6i DLLA

A ). A ‘
chudt va chudt cong

bong hoc trén Biacore
Dong v tinh ECD DLL4 chu6t ECD DLL4 chubt céng
ka kd Kp ka kd Kp
(M-1s-1) (s-1) M) | M-1s1) (s-1) (nM)
38H12 N/B N/B N/B N/B N/B N/B
1A11 1,3x10"% | 29x103 | 23 N/B N/B N/B
37D10=40B10 | 1,0x 10" | 1,35x 102 | 135 N/D N/D N/D
32C7 48x 10" | 4,1x103 | 88 N/D N/D N/D
15D6 7,4x10% | 51x10° | 07 N/B N/B N/B
14A11 70x10* | 9,0x10° | 13 N/B N/B N/B
14G1 N/B N/B N/B N/B N/B N/B
13E4 1,8x10% | 1,9x10* | 1,1 N/B N/B N/B

NB-= lién két khong dang ké; N/D = khong dugce xac dinh, mu = chudt
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Bang 8. Dic diém in vitro ciia khing thé khang DLL4 c6 ngudn gbc tir té bao lai

ciia chugt

Céc thir nghiei:(rérll) lién ket trye Céc thir nghiém ngén chén chirc ning
ELISA lié Canh tranh |- .
LIS A lién FACS Canh tranh a Uc ché hoat dong
ket (EC50, nM) ELISA FACS Notch (IC50, M)
(EC50, nM) 20; (IC50, nM) (IC50, M) 50,
mADb chudt . z
DLLA ECD Céc té bao DLL4 ECD/  |[huNotch-1/c4c t€| & bao huDLL4 /
DLLA4 huNotch-1 bao DLLA cac té bao thong
hu | mu | hu mu hu mu hu mu béo Notch
1A11 | 0,06 | 0,11 | 348 | 08 | 0,78 | 0,79 84 | 08 2,9
38H12 0,06 - 1,2 - 3,63 - 1,7 - 0,5
37D10 = 0,12 10,14 | 2,3 0,7 5,39 3,36 5,5 3,8
40B 1 0 > ) B s s ) ) s -
32C7 0,08 |0,15| 3,1 | 0,8 - - - - Chét chi van
14G1 N/D | N/D | 8,6 >50 | N/D N/D 4,2 - 6,1
14A11 N/D | N/D | >50 2,1 - 19,8 205 1,6 2,7
15D6 N/D | N/D 15 1,6 - - 25 1,5 3,2
13E4 N/D | ND | 26 1,3 - - 5,2 >200 —

"_" = khong c6 hoat tinh hodc dudi giéi han do cla cac thir nghiém duoc st dung;
"N/D" = khong dugc x4c dinh;
hu = nguoi; cyno = khi cynomolgus; mu = chudt.
Vidu 4. LAm gidm cac trinh ty protein ving bién ddi ctia khang thé don dong chudt
khang DLL4 bing viéc nhan dong va so sanh trinh tw ADN
Téng ARN duogc chiét tir cac hat t& bao lai bang cach st dung kit mini RNeasy
(Qiagen, catalog # 74104) bang cach sir dung quy trinh sau day. 600 pl RLT dém dugc
thém vao d& pha v& céc té bao bing viéc nho giot 1én va xuéng nhiéu lan. Dich thiy
phan té bao dugc ddng nhét bang céch cho di quané 10 14n qua kim tiém 20-gauge dugc
1am phu hop v6i bom tiém khong c6 RNaza. Mot thé tich 70% etanol dugc thém vao
dich thtty phan duoc ddng nhét va dugce tron k§ bang nho giot. Lén téi 700 pl & thoi
diém mau dugc thém vao cot quay RNeasy va quay trong 15 gidy & tbc do 10,000
vong/phut, loai bé dong chay qua. 700 pl RW1 dém duoc thém vao cot va quay trong
15 gidy & tc d 10,000 vong/phut, loai bé dong chdy qua. 500 ul RPE dém dugc thém
vao @8 rira mang cot va quay trong 15 gidy ¢ 10,000 vong/phut, loai bd dong chay qua.

Budc nay dugce 1dp lai hon mdt 14n, nhung cdt duge ly tAm trong 2 phut. Mau sau d6
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duge ly tAm trong 1 phut & 10,000 vong/phit d& loai bé phan diu bat ky cua RPE dém.
ARN duoc tach rira vai 30 pl nude khong c6 RNaza bing quay ly tdm trong 1 phut &
10,000 vong/phut. Sau d6, 2 pg tdng ARN duogc sir dung dé tbng hop cADN soi dau tién
bang cach sit dung hé SuperScript First-Strand Synthesis d6i v6i RT-PCR (Invitrogen,
sb catalo 11904-018) theo quy trinh du6i day: 2 pg ARN + 2 pl dNTP + 2 pl Oligo (dT)
+ DEPC-H,0 (dén 20 pl) duge 1 & 65°C trong 5 phiit, sau d6 duge chuyén vao dé trong
it nhét 1 phat. MAu sau d6 dugc thém vao hdn hop du6i dy: 4 pl dung dich ¢ém RT
ndng do gip 10 1an + 8 pl MgCl 25 mM + 4 pl DTT 0,1 M + 2 pl RNaza OUT va duge
0 & 42°C trong 2 phut. Sau d6, 2 pl SuperScript II RT dugc thém vao mau va dugc G &
42°C trong 50 phut. Mau sau d6 duge it & 70°C trong 15 phit va dugc 1am lanh trén da.
2 ul RNaza H sau d6 dugc thém vao va méu duogc G & 37°C trong 20 phut. cADN sau
do6 dugc st dung nhu khudn trong khuéch dai PCR cia cac ving bién ddi ctia khang thé.
PCR duoc thuc hién bing céch st dung cADN sgi déu tién, doan khéi dau tir tap hop
doan khéi dau Ig chudt (Novagen, sd catalo 69831-3) va Platinum Super Mix High
Fidelity (Invitrogen, catalog # 12532-016). D& khuéch dai cac ving bién dbi chudi nang,
cac mAu PCR dugce két hop nhu sau: 22,5 pl PCR Super Mix + 0,25 pl MulgG Vu3'-2
doan mdi nguge + 1 pl cADN + 1,25 pl cia mot trong cac doan khoi d4u phia trudc
(VH-A, VH-B) hodc 0,5 pl cia mdt trong cac doan mdi phia truéc (VH-C, VH-D, VH-
E, VH-F). Dé khuéch dai cac ving bién dbi chudi nhe thi cdc mau PCR duogc két hop
nhu sau: 22,5 pl PCR Super Mix + 0,25 pl MulgK'Vi-3'-1 doan mdi ngugc + 1 ul cADN
+1,25 pl cia mot trong sb cac doan mdi phia trude (VL-A, VL-B) hodc 0,5 pl clia mot
trong sb cac doan mdi phia truéc (VL-C, VL-D, VL-E, VL-F, VL-G).
Trong cac mau ¢ cac doan mdi VH-A, VH-B, VL-A va VL-B, cac vong PCR duéi

day dugc st dung (40-45 vong, cic budce tir 2 dén 4):

1-Bién tinh 94°C 2 phiit.

2-Bién tinh 94°C 30 giay.

3-U 50°C 30 giay.

4-Kéo dai 68°C 1 phit.

5-su kéo dai cubi cling 68°C 5 phut.

6-1am mat 4°C khong xé4c dinh thoi gian
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Trong céc mAu véi cac doan mdi VH-C dén VH-F, va VL-C dén VL-G, céc vong

PCR duéi day dugc st dung (40-45 vong, cac bude tir 2 dén 4):

1-Bién tinh 94°C 2 phit.

2-Bién tinh 94°°C 30 giay.

3-U 60°C 30 gidy.

4-Kéo dai 68°C 1 phat.

5-Su kéo dai cudi ciing 68°C 5 phut.

6-Lam mat 4°C khong xac dinh thoi gian.

Céc san phim PCR dugc hoat dong trén gel agaroza 1,2%, va céc bang di chuyén

& kich thude mong doi (400-500 bp) duoc cht dé chiét ADN. ADN dugc tinh ché bang
cach str dung kit QIAquick Gel Extraction (Qiagen, s6 catalo 28704) theo quy trinh dudi
day: cac lat gel dugc cén. 3 thé tich QG dém véi 1 thé tich gel dugc thém vao mdi 14t
gel. Cac miu dugc G ¢ 50°C trong 10 phit cho dén khi céac 1at gel dugc hoa tan hoan
toan, tron cir mdi 2-3 phut. Mot thé tich gel ctia isopropanol sau d6 duoc thém vao mdi
mau va duge tron. Cac mau sau d6 dugc dwa vao cdt QIAquick va quay ly tdm trong 1
phuat & 13000 vong/phut. Dé rtra, 750 pl PE dém dugc thém vao cic mau va quay trong
1 phit & 13000 vong/phut. Cac cot sau d6 duge ly tdm trong mot phut nita & 13,000
vong/phut dé loai bd hoan toan etanol du. ADN dugc tach rira bang viéc thém 30 ul H20
vao mbi cdt va bang cach quay 1 phut ¢ 13,000 vong/phut. Céc san phim PCR d4 tinh
ché sau d6 duoc so sanh trinh tw dé xdc dinh c4c trinh ty ving bién ddi (Bang 9, bén
dudi).

Béang 9. Trinh tw axit amin VH va VL cia khang thé don dong khing DLL4

chudt
SEQ Ving Trinh ty
ID NO: protein
123456789012345678901234567890
157 VH 38H12 EVQLVESGGGLVQPGRSLKLSCAASGFTFS

NYGMYWIRQAPTKGLQWVAFISHGGGITYY
RDSVKGRFTISRADNKSTLYLQMDSLRSED
TATYHCAALNWELGIDYWGQGVMVTVSS

VH 38H12 | Céc gbe tir 31-35 NYGMY
CDR-H1 cta SEQ ID NO:157
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VH 38H12 | Céc gbe tir 50-66 FISHGGGITYYRDSVKG
CDR-H2 cua SEQ ID NO:157
VH38H12 | Céc gbc tir99-107 | LNWELGIDY
CDR-H3 cua SEQ ID NO:157
123456789012345678901234567890
158 VL 38H12 DIQMTQSPASLSASLGETISIECRASEDIY
SNLAWYQKKSGKSPQLLIYAANRLQDGVPS
RFSGSGSGTQYSLKISGMQPEDEGDYFCLQ
GSKFPLTFGSGTKLEIKR
VL 38H12 | Céc gbc tir 24-34 RASEDIYSNLA
CDR-L1 cua SEQ ID NO:158
VL 38H12 | Céc gbc tir 50-56 AANRLQD
CDR-L2 cta SEQ ID NO:158
VL 38H12 | Céc gbc tir 89-97 LQGSKFPLT
CDR-L3 cta SEQ ID NO:158
123456789012345678901234567890
159 VH 1A11 EVQLVESGGGLVQPGRSMKLSCAASGFTFR
NFPMAWVRQAPTRGLEWVATISSSDGTTYY
RDSVKGRFTISRADNKSTLYLQVNSLRSED
TATYYCSRGYYNSPFAYWGQGTLVTVSS
VH 1A11 Céc gbe tir 31-35 NFPMA
CDR-H1 cia SEQ ID NO:159
VH 1A11 Céc gbc tir 50-66 TISSSDGTTYYRDSVKG
CDR-H2 cia SEQ ID NO:159
VH 1A11 Céc gbc tir 99-107 | GYYNSPFAY
CDR-H3 cua SEQ ID NO:159
123456789012345678901234567890
160 VL 1A11 DIQMTQSPASLSASLGETVTIECRASEDIY
SNLAWYQQKPGNSPQLLIFDTNNLADGVPS
RFSGSGSGTQSSLKINSLQSEDVASYFCQQ
YNNYPPTFGGGTKLELKR
VL 1A11 Céc gbc tir 24-34 RASEDIYSNLA
CDR-L1 cta SEQ ID NO:160
VL 1A11 Céc gbe tir 50-56 DTNNLAD
CDR-L2 cua SEQ ID NO:160
VL 1A11 Céc gbc tir 89-97 QQYNNYPPT
CDR-L3 cia SEQ ID NO:160
123456789012345678901234567890
161 VH 37D10 AVQLVESGGGLVQPKESLKISCAASGFTFS
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NAAMYWVRLAPGKGLEWVARIRTKPNNYAT
YYAESVKGRFTISRDDSKSMVYVQMDNLKT
EDTAMYYCTAAPWRDSYAHVYWGQGVMVTV
SS

VH37D10 | Céc gbe tir 31-35 NAAMY
CDR-H1 cta SEQ ID NO:161
VH 37D10 Cac géc tr 50-68 RIRTKPNNYATYYAESVKG
CDR-H2 cta SEQ ID NO:161
VH37D10 | Cac gbctir 101-111 | APWRDSYAHVY
CDR-H3 cua SEQ ID NO:161
123456789012345678901234567890
162 VYL 37D10 DIQMTQSPPVLSASVGDRVTLSCKASQNIH
KNLDWYQQKHGDAPKLLIYYTDHLQTGVPS
RFSGSGSATDYTLTISSLQPEDVATYYCYQ
YNGGPFTFGSGTKLEIKR
VL 37D10 | Cac gbe tir 24-34 KASQNIHKNLD
CDR-L1 cia SEQ ID NO:162
VL37D10 | Cac gbe tir 50-56
CDR.L2 | ciaSEQID NO:162 | TTPHLQT
VL37D10 | Cac gbe tir 89-97
Y PF
CDR-I3 | ctia SEQID NO:162 | T 2YNCCFFT
123456789012345678901234567890
163 EVQLVESGGGLVQPGRSLKLSCLASGFPFS
VH 32C7 SVWMTWIRQAPGKGLEWIATITNSGASTYY
SASVKGRFTISRDNVKSTLYLOMTSLGSED
TATYYCTRVGTSFDYWGQGVMVTVSS
VH 32C7 Céc gbe tir 31-35
CDR-HI | cia SEQIDNO:163 | SVt
VH 32C7 Céc gbc tir 50-66 .
CDR-H2 ciia SEQ ID NO:163 titnsgastyysasvkg
VH32C7 | Céc gbe tir 99-105
£
CDR-H3 | cia SEQ IDNO:163 | VIESEY
123456789012345678901234567890
VYL 32C7 DIQMTQSPASLSASLGETVTIECRASDDIY
NGLAWFQQKPGKSPQLLIYDANTLHTGVPS
RFSGSGSGTQFSLKINSLQSEDVASYFCQQ
164 FYDYPPYTFGAGTKLELKR
VL 32C7 Céc gbe tir 24-34 .
1
CDR-L1 cila SEQ ID NO:164 | F28ddiyngia
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VL 32C7 Cac gbc tlr 50-56
CDR-I2 | ctia SEQID NO:164 | S3RELRE
VL 32C7 Céc gbc tir 89-98 fvd .
CDR-L3 cia SEQ ID NO:164 | 3AHYCYPPY
123456789012345678901234567890
165 VH 14G1 EVQLQOQSGAELAKPGSSVKISCKASGYTFT
NYDISWIKQTNGQGLEYLGYINTGSGGIYS
NEKFKGKATLTVDKSSNTAFMQLSSLTPED
TAVYYCVREGNNFDHWGQGVKVTVSS
VH 14G1 Cac gbe tir 31-35
CDR-HI | ctia SEQ ID NO:165 | "WDt®
VH 14G1 Céc gde tir 50-66
CDR-I2 ctia SEQ ID NO:165 YINTGSGGIYSNEKFKG
VH 14G1 Cac gbe tir 99-105
CDR.H3 | ctia SEQ ID NO:165 | ECNNFDH
123456789012345678901234567890
166 VL 14G1 DTVMTQSPASMSTSVGERVTVNCKASQSVG
TIVAWFQOKPGQSPKRLIYLATYRHTGVPD
RFIGSGFGRDFTLTISNVEAEDLAVYYCLQ
YGSRPFTFGAGTKLEIKR
VL 14G1 Cac gbc tir 24-34
K VGTIVA
CDR-L1 | ctia SEQIDNO:166 | <AS@5VET
VL 14G1 Céc gbc tir 50-56
HT
CDR-I2 | ctia SEQIDNO:166 | “ATFF
VL 14G1 Céc gbc tir 89-97
R
CDR.L3 | cta SEQID NO:166 | WY CSRFFT
123456789012345678901234567890
167 VH 14A11 EVQOLQQSGPELAKPGSSVKISCKASGYTFT
NSYISWIKQTTGQGLEYVGYINTGSGGADY
NEKFKGKATLTVDKSSRTAFMQLSSLTPGD
SAVYYCAKSILLGSTCYFDYWGQGVLVTVS
S
VH 14A11 | Cac gbe tir 31-35
CDR-H1 | ctia SEQ IDNO:167 | NoX 28
VH 14A11 | Céc gbe tir 50-66
CDR-I2 ctia SEQ ID NO:167 YINTGSGGADYNEKFKG
VH 14A11 | Céc gbe tir 99-110
CDR.H3 | ctia SEQ IDNO:167 | STRLGSTCYFDY
123456789012345678901234567890
168 VL 14A11 NTVLTQSPALAVSLGQRVTISCKASRSVSS

PMYSYIYWYQQKPGQQPKLLIYRASTLASG

-137-




21403

VPARFSGSGSGTDFTLNIDPVEADDIATYF
CQQSWSDPFTFGSGTKLEIKR
VL 14A11 | Céc gbe tir 23-37
CDR-L1 ctia SEQ ID NO:168 KASRSVSSPMYSYIY
VL 14A11 | Céc gbe tir 53-59
CDR.I2 | cia SEQIDNO:168 | RASTEAS
VL 14A11 | Cac gbe tir 92-100
CDR.L3 | ctia SEQ IDNO:168 | 92SWEPFFT
123456789012345678901234567890
169 VH 15D6 EVQLQOQSGPELAKPGSSVKISCKASGYTFT
SSYISWIKQTTGQGLEYIGYINTGSGGTDY
NEKFKDKATLTVDKSSRTVFMQLSSLTPGD
SAVYYCAKSILLGSTYYLDYWGQGVMVTVSS
VH15D6 | Céc gbe tir 31-35
CDR.1 | cia SEQ IDNO:169 | S5¥E8
VH 15D6 | Cac gbc tir 50-66
CDR-H2 cia SEQ ID NO:1 69 YINTGSGGTDYNEKFKD
VH 15D6 | Céc gbe tir 99-110
CDR.H3 | cila SEQ IDNO:169 | STRLGSTYYLDY
123456789012345678901234567890
170 VL 15D6 DTVLTQSPALAVSLGQRVTISCKASRSLSS
PMYSYIYWYQQKLGQQPRLLIYRASTLASG
VPARFSGSGSGTDFTLNIDPVEADDIATYF
CQQSWSDPFTFGSGTKLEIKR
VL 15D6 Céc gbe tir 23-37
CDR-L1 ctia SEQ ID NO:170 KASRSLSSPMYSYIY
VL 15D6 Céc gbc tir 53-59
CDR.I2 | clia SEQIDNO:170 | "RSTHAS
VL 15D6 Céc gbe tir 92-100
CDR.I3 | cia SEQIDNO:170 | 9RSWEPFFT

Vi du 5. Tao khang thé khim

Céc ving bién dbi ctia chudi ning va nhe ciia cdc mAb chudt khang DLL4 (Bang
9, & trén) duoc nhan dong vo tinh trong khung @2 dot bin céc ving bao toan chudi ning
va chudi nhe kapa IgG1 nguoi (1234, 235A) tuong ung. Hoat tinh cia cac khéng thé
kham thu duge duge khing dinh trong céc thir nghiém lién két va canh tranh dya trén

FACS (Bang 10, bén du6i), va ¢6 thé so sanh v&i cac mAb chudt cha me ctia ching.
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Bang 10. Hoat tinh trung hoa va lién két dua trén FACS ciia cac khang thé kham

tai t6 hop chira cic viing bién ddi ciia cac mAb chudt khang DLL4

Lién két FACS (ECsonM) | Canh tranh FACS (ICso nM)

céc té bao DLL4 céc té bao huNotch-1/DLL4

khéng thé kham | DLL4 ngudi | DLL4 chudt | DLL4 ngudi | DLL4 chudt
1A11 19,59 0,74 2,338 0,682
38H12 1,468 N/D 1,443 N/D
32C7 3,706 4,114 ND ND
37D10 2,32 0,99 5,951 4,395
14G1 0,994 N/D 4,11 N/D
14A11 1,613 2,139 4,025 1,391
15D6 1,715 1,817 10,48 1,49

N/D = khong dugc xac dinh.
Vi du 6. Lam khang thé don dong chudt khang DLL4 1A11 twong thich v6i nguoi
Khang thé khéang DLL4 chudt 1A11 (Bang 9, & trén) duoc lam tuong thich véi
ngudi. Trinh ty axit amin bién dbi dwge 1am twong thich véi ngusi VH.1, VH.1a, VH.1b,
VH.2a, VL.1, VL.1a, VL.1b, va VL.2a (Bang 11, bén duéi) dugc chuyén thanh trinh tu
ADN dua trén cac dong madm cila ngudi tuong dbng nhit va duge tdng hop. Déi voi cac
bién thé chudi ning, céc trinh ty nhan chudi nang dong mim cta ngudi VH3-7 FR1,
VH3-7 FR2, VH3-7 FR 3, va JH4 FR4 duoc st dung (xem, Bang 3, ¢ trén). Déi vdi cac
bién thé chudi nhe VL.1, VL.1a, va VL.1b, trinh ty nhan chudi nhe dong mim ctia nguoi
02 FR1, 02 FR2, 02 FR3, va JK2 FR4 dugc st dung (xem, Bang 3, & trén). Déi véi
bién thé chudi nhe VL.2a, trinh tw nhan chudi nhe dong mim cta ngudi L2 FR1, L2
FR2, L2 FR3, va JK2 FR4 dugc st dung (xem, Bang 4, & trén). Cac cAu truc riéng biét
12 trinh tr duoc bién déi dé kidm tra tinh chinh x4c. Céc bién thé duong tinh sau d6 dugc
tiém vao 250 ml moi trudong Luria bd sung ampixilin va dugc ciy qua dém ¢ 37°C. ADN
dugoe chidt tir dich nudi ciy bién thé bing céch str dung kit chuén bi téi da toc do Qiagen
Hi (12662).
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Bang 11. Trinh tw axit amin VH va VL ciia cac kiéu khang thé don dong khang

DLL4 chudt dwoc lam twong thich véi ngwdi 1A11

SEQ
ID | Vung protein Trinh tu
NO:
123456789012345678901234567890
171 VH.1 1A11 EVQLVESGGGLVQPGGSLRLSCAASGFTFS
NFPMAWVRQAPGKGLEWVATISSSDGTTYY
RDSVKGRFTISRADNKNSLYLQMNSLRAED
TAVYYCARGYYNSPFAYWGQGTLVTVSS
CDR-H1 cta SEQ ID NFPMA
- NO:171
VH.1 1A11 | Cé4c gbc tir 50-66
CDR-I2 ¢3aSEQ ID NO:171 TISSSDGTTYYRDSVKG
Céc gbe tir 99-107
VELLIAL cia SEQID GYYNSPFAY
CDR-H3 NO:171
123456789012345678901234567890
172 VH.1a 1A11 EVQLVESGGGLVQPGGSLRLSCAASGFTFS
NFPMAWVRQAPGKGLEWVATISSSDGTTYY
RDSVKGRFTISRADNKSSLYLQMNSLRAED
TAVYYCSRGYYNSPFAYWGQGTLVTVSS
Céc gbe tir 31-35
VH.la All
. 2 ) ciia SEQ ID NFPMA
DR-H NO:172
VH.1laAll | Cac gbc tir 50-66
CDR-L2 ¢3aSEQ ID NO:172 TISSSDGTTYYRDSVKG
\ Céc gbe tir 99-107
VILIaAll 1 e SEQID GYYNSPFAY
CDR-H3 NO:172
173 VH.1b 1A11 EVQLVESGGGLVQPGGSLRLSCAASGFTFS
NFPMAWVRQAPGKGLEWVATISSSDGTTYY
RDSVKGRFTISRADNKNSLYLQOMNSLRAED
TAVYYCSRGYYNSPFAYWGQGTLVTVSS
Céc gbe tir 31-35
VH.1b All
CDR.HI ctia SEQ ID NFPMA
- NO:173
Céc gbce tir 50-66
VELIb All ctia SEQ ID TISSSDGTTYYRDSVKG
CDR-H2 NO:173
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VH.1b All

Céc gbe tir 99-107

cia SEQ ID GYYNSPFAY
CDR-H3 NO:173
123456789012345678901234567890
EVQLVESGGGLVQPGGSLRLSCAASGFTFS
NFPMAWVRQAPGKGLEWVATISSSDGTTYY
174 | VH.2a 1A11
RDSVKGRFTISRDNSKSTLYLQOMNSLRAED
TAVYYCSRGYYNSPFAYWGQGTLVTVSS
Céc gbe tir 31-35
VH.2a All
. 2 ciia SEQ ID NFPMA
DR-HI NO:174
Céc gbe tir 50-66
Vi.2a All cia SEQID TISSSDGTTYYRDSVKG
CDR-H2 NO:174
VH2a A1l | Cée gbe tir 99-107
cua SEQ ID GYYNSPFAY
CDR-H3 NO:174
123456789012345678901234567890
175 VL.1 1A11 DIQMTQSPSSLSASVGDRVTITCRASEDIY
SNLAWYQQKPGKAPKLLIYDTNNLADGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQ
YNNYPPTFGQGTKLEIKR
Céc gde tir 24-34
VL.T1AL ctia SEQ ID RASEDIYSNLA
CDR-L1 NO:175
Céc gbe tlr 50-56
L.11A11
VL1 cia SEQ ID DTNNLAD
CDR-L2 NO:175
Céc gbe tir 89-97
VL.1 1A11
cta SEQ ID QQYNNYPPT
CDR-L3 NO:175
123456789012345678901234567890
176 VL.1a 1A11 DIQOMTQSPSSLSASVGDRVTITCRASEDIY
SNLAWYQQKPGKSPKLLIFAUDTNNLADGVPS
RFSGSGSGTDSTLTISSLQPEDFATYFCQQ
YNNYPPTFGQGTKLEIKR
Céc gbe tir 24-34
VL-la1All cia SEQ ID RASEDIYSNLA
CDR-L1 NO:176
Céc gbe tir 50-56
VL.la 1A11
2 ciia SEQ ID DTNNLAD
CDR-1.2 NO:176
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VL1alAll |8 é‘v’g‘é A PO
cua
CDR-L3 NO:176
123456789012345678901234567890
177 VL.1b 1A11 DIQMTQSPSSLSASVGDRVTITCRASEDIY
SNLAWYQQKPGKAPKLLIFDTNNLADGVPS
RFSGSGSGTDFTLTISSLQOQPEDFATYYCQQ
YNNYPPTFGQGTKLEIKR
VL.1b Céc gbc tir 24-34
1A11CDR- | ctia SEQ ID RASEDIYSNLA
L1 NO:177
CDRAL cia SEQ ID DTNNLAD
DR-L2 NO:177
Céac gdc tir 89-97
VL.1b 1A11 g
SRL3 ctia SEQ ID QQYNNYPPT
CDR- NO:177
123456789012345678901234567890
178 VL.2A 1A11 EIVMTQSPATLSVSPGERATLSCRASEDIY
SNLAWYQQKPGQSPRLLIFDTNNLADGVPA
RFSGSGSGTESTLTISSLQSEDFAVYFCQQ
YNNYPPTFGQGTKLEIKR
Céc gbe tir 24-34
VL.2a 1AL O SEQ ID RASEDIYSNLA
CDR-L1 | \0:178
Céc gbc tir 50-56
VL.2a 1A11
?) | | oia SEQID DTNNLAD
CDR-L2 | NO:178
Céc gbc tir 89-97
VL.2a 1A11
?) ctia SEQ ID QQYNNYPPT
CDR-L3 | \0:178

Khang thé dugc 1am twong thich v6i ngudi dugc tao ra bang cach két hop mdi bién

thd chuBi nang véi m3i bién thé chudi nhe cho tong 16 bién thé (Bang 12, bén dusi).
Cac bién thé tir 1-4 mbi bién thd chira VH.1 cdp doi v6i mdi bién thé VL: VL.1: 0 dot
bién nguge, VL.la: 4 dot bién nguoc, VL.1b: 1 dot bién nguoc, va VL.2a: 5 dot bién
nguoc. Céc bién thé tir 5-8 mdi bién thé chira VH.1a cip doi v6i moi bién thé VL: VL.1:
2 dot bién nguoc, VL.1a: 6 dot bién nguoc, VL.1b:3 dot bién nguoc, va VL.2a: 7 dot
bién nguoc. Céc bién thé tir 9-12 mdi bién thé chira VH.1b cap ddi v6i mdi bién thé VL:

VL.1: 1 d6t bién nguoc, VL.1a: 5 dot bién nguoc, VL.1b: 2 dot bién nguoc, va VL.2a:
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6 dot bién nguoc. Cac bién thé tir 13-16 mdi bién thé chira VH.2a cip doi véi mdi bién
thé VL: VL.1: 3 dot bién nguoc, VL.1a: 7 dot bién nguoc, VL.1b: 4 dot bién nguoc,
VL.2a: 8 dot bién nguoc.

Bang 12. Téng két khang thé 1A11 dwgc lam twong thich v6i ngudi dwge tao ra

va cac dot bien ngwoe

Tén Su két hop VH/VL Cac dot bién ng,uqc,trong CAcC
viing bién d6i'
(VH/VL)
h1A11.1 VH.1/VL.1 0/0
h1A11.2 VH.1/VL.1a 0/A43S, Y49F, F71S, Y87F
h1A11.3 VH.1/VL.1b 0/Y49F
hlAl11.4 VH.1/VL.2a 0/A43S, Y49F, 158V, F71S,
YS87F
hl1A11.5 VH.1a/VL.1 N76S, A93S/0
hl1A11.6 VH.1a/VL.la N76S, A93S/A43S, Y49F,
F71S, YS7F
hlA11.7 VH.1a/VL.1b N76S, A93S/Y49F
h1A11.8 VH.1a/VL.2a N76S, A93S/A43S, YAIF,
158V, F71S, Y87F
hl1A11.9 VH.1b/VL.1 A93S/0
h1A11.10 VH.1b/VL.1a A93S/A43S, Y49F, F718,
YS7F
hl1A11.11 VH.1b/VL.1b A93S/Y49F
h1A11.12 VH.1b/VL.2a A93S/A43S, Y49F, 158V,
F71S, Y87F
hlA11.13 VH.2a/VL.1 S49A, N76S, A93S/0
hlAl1.14 VH.2a/VL.1a S49A, N76S, A93S,/A43S,
Y49F, F718, Y87F
hl1A11.15 VH.2a/VL.1b S49A, N76S, A93S/ Y49F
hl1A11.16 VH.2a/VL.2a S49A, N76S, A93S/A43S,
Y49F, 158V, F71S, Y87F

T st dung cach danh s6 Kabat.

Tét c& 16 bién thé duoc chuyén tam thoi vao 50 ml dich nudi cdy t€ bao hén dich
HEK 293 6¢ v6i ty 18 cAu triic chudi nhe/chudi ning 12 60%/40%. Str dung 1mg/ml PEI
dé truyén nhiém céc té bao. Dich ndi trén bé mit té bao duoc thu hoach sau sau ngay
trong cac binh l4c, quay xuéng thanh céc té bao hat, va dugc loc qua cic mang loc 0,22

um dé phan tich IgG tit cac chét nhiém ban trong dich nuéi cy. Bién thé lién két véi
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DLL4 ciia ngudi du tién dwoc dénh gia qua ELISA lién két bat gitt (Vi du 1.2), ma st
dung khang thé bt gitt khang Fc ngudi cua dé& (Jackson Immunoresearch, 109-005-
008) d& bit gitt IgG trong dich ndi bé mat té bao 293 6e dugc loc (Bang 13, bén dudi).
T4t ci 16 bién thd c6 ai luc rit c6 thé so sanh va duge tinh ché cho sy md ta dic tinh
khéc.

Tét ca 16 bién thé (h1A11.1-h1A11.16) dugc tinh ché theo 16 bang cach thém 1
thé tich dich ndi bé mit ciia dung dich dém lién két IgG protein A (Thermo Scientific
21001) va 1 ml hat rProteinA sepharoza chay nhanh (GE Healthcare, 17-1279-04). Céac
dich ndi b& mit, c6 cac hat va dung dich dém dugc thém, duge 1am du dua qua dém &
4°C, va ngay sau khi céc hat duogc thu béng luc hép din qua céc cot séc ky chuén bj
nhidu 14n (Bio Rad, 731-1550). Mbi 14n dich ndi bé mit di qua cac ct, thi cac hat duge
rira bang 10 thé tich cot ciia dung dich dém lién két, va IgG dugc tach rira bang dung
dich dém rira gidi Immunopure IgG (Pierce, 185 1520) va duge thu thép trong cac phin
phan uéc 1 ml. Cac phén chira IgG duge du trit va thdm tach trong PBS qua dém & 4°C.

Céc bién th duoc tinh ché con duge dic trung boi 4i lyc ctia chiung dbi v6i DLL4
cia ngudi, chudt va cynomolgus bing ELISA lién két (Vi du 1.2, Phuong phép 2), bing
Biacore (Vi du 1.1), va bing sy dém té bao chay (FACS). T4t c4 16 bién thé da dugc
trinh bay c6 thé so sénh 4i lyc voi khang thé tai t6 hop cha me 1A11 trong t4t ca ba thir
nghiém (Bang 13). C4c bién thé dugc 1am twong thich véi ngudi sau d6 dugce thir nghiém
v& chirc ning v6i DLL4 clia ngudi va chudt bing ELISA canh tranh (Vi du 1.3) va bang
thir nghiém chét thong béo Notch (Vi du 1.6). Tt ca 16 bién thé da cho thiy c6 thé so
sanh hiédu lyc v6i khang thé tai td hop cha me 1A11 trong ca hai thir nghiém (Béang 14,
bén dudi).

Bang 13. Téng két hoat tinh lién két ciia cdc mAb 1A11 dwgc 1am twong thich véi

nguwoi
S6 lidu lién két
DLL4 ngudi DLL4 chudt DLL4
Cyno
ELISA Lién két ELISA Lién két ELISA
mAb lién két Biacore FACS lién két Biacore FACS lién két
(EC50, | (KD,M) | (EC50, | (EC50, | (KD,M) | (EC50, | (EC50,
nM) nM) nM) nM) nM)
h1A11-1 0,08 1,5x 10 3,13 0,09 3,8x 1078 0,21 0,13
h1A11-2 0,08 1,0x 10 2,85 0,09 1,9x10% | 0,21 0,13
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h1A11-3 0,07 | 1,5x10% | 3,51 0,08 |3,7x10% | 0,24 0,16
h1A11-4 0,08 | 1,6x10% | 3,61 0,09 |39x10% | 022 0,17
h1A11-5 0,07 |0,9x10%| 3,61 0,08 |22x10% | 0,21 0,16
h1A11-6 0,08 |1,13x10%| 3,74 0,10 |3,1x10% | 0,15 0,13
hl1A11-7 0,06 | 1,3x10% | 3,71 0,00 |35x10®%| 0,18 0,14
h1A11-8 0,06 | 1,1x10% | 3,34 0,09 |24x10% | 0,18 0,17
hl1A11-9 0,07 | 1,3x10% | 3,28 0,09 |34x10% | 0,18 0,15
h1A11-10 0,06 | 1,3x10°% nt 0,09 | 3,5x108 nt 0,15
hl1A11-11 0,07 | 1,2x 10?8 nt 0,09 | 27x108 nt 0,15
h1A11-12 0,06 | 1,4x10?8 nt 0,08 | 3,5x10% nt 0,16
h1A11-13 0,06 | 1,4x10?% nt 0,00 | 3,7x10% nt 0,16
hlA11-14 0,055 | 1,3x108 nt 0,07 | 2,8x10% nt 0,14
h1A11-15 0,07 | 1,4x1038 nt 0,00 |3,7x10? nt 0,13
hl1A11-16 0,06 | 1,5x108 nt 0,00 |39x10* nt 0,12
1A11 (kham) 0,2 09x10% | 6,29 0,3 24x10% | 0,53 0,33
1A11 (mAb 0,6 x 108

cua chudt)

nt = khong dugc thir nghiém

Bang 14. Téng két hiéu lwe chirc ning in vitro ciia cic mAb 1A11 dwgc lam twong

thich véi ngwoi

S6 1idu chirc ning
DLL4 ngudi DLL4 chuot
mAb Canh tranh ELISA | Thir nghiém chit thong | Canh tranh ELISA
(IC50, nM) bao (EC50,nM) (IC50, nM)
h1A1l1-1 0,4 2,53 1,3
h1A11-2 0,3 3,92 0,9
h1A11-3 0,2 2,53 0,9
h1A11-4 0,3 3,28 0,9
h1A11-5 0,3 3,8 0,8
h1A11-6 0,4 1,45 0,8
h1A11-7 0,5 4,84 0,9
h1A11-8 0,35 4,24 0,9
h1A11-9 0,3 3,18 0,9
h1A11-10 0,35 5,88 0,9
h1A11-11 0,4 3,73 0,8
h1A11-12 0,4 2,89 0,9
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h1A11-13 0,3 10,42 1

h1A11-14 0,25 4,1 0,7

h1A11-15 0,2 5,4 0,7

h1A11-16 0,3 2,61 0,7
1A11 (kham) 1,8 5,98 3,5
1A11 (mAb lai 0,5 1,1
giong chuot)

Cic thiét ké khic cho viée 1am cho ¢6 tinh ngudi cic khang thé 1A11 khing DLL4

Céc thiét ké VH va VL khéc cho viée 1am cho c6 tinh ngudi khang thé don dong

chuot khang DLL4 1A11 dugce trinh bay trong bang bén dudi.

Bang 15. C4c thiét ké VH va VL khac cho viéc 1am cho ¢6 tinh ngudi cac khing

thé 1A11
Thiét ké VH hoic Trinh ty khung nhén Dot bién nguoc!
VL
h1A11VH.2 VH3 lién tng + JH4 0
h1A11VH.2b VH3 lién tng + JH4 S49A, A93S
h1A11VH.3 VH1-46 + JH4
(v6i QLE dé phong sy hinh
thanh pyroglutamat dau tan 0
N)
h1A11VH.3b VHI1-46 + JH4
(QIE) Y27F, M48V, G49A, A93S
h1A11VH.3c VHI1-46 + JH4 Y27F, M48V, G49A, V67F, M691,
(Q1E) T73N, V78L, A93S, va T7 SI(dé
tranh dau hiéu glycosyl héa dau N co
thé khong mong muon)
h1A11VH.3d VHI1-46 + JH4 Y27F, M48V, G49A, V67F, M691,
(Q1E) V78L, A93S
(T73N bi b6 qua dé trénh déu higu
glycosyl héa dau N c6 thé khong
mong muodn)
h1A11VL.1c 02 +JK2 Y49F, F71S
h1A11VL.2 3-15/L2 + JK2 0
h1A11VL.2b 3-15/L2 +JK2 Y49F
h1A11VL.2¢c -15/L2 +JK2 Y49F, F71S

t st dung cach danh s6 Kabat.
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Vi du 7. Lam cho mAb 38H12 chudt khang DLL4 twong thich véi ngudi

Khang thé khang DLL4 chudt 38H12 (Bang 9, & trén) duoc 1am twong thich véi
nguoi. Cac trinh ty axit amin bién dbi duoc 1am tuong thich véi ngudi VH.1, VH. 1a,
VH.1b, VH.2a, VL.1, VL.1a, VL.1b, va VL.2a (Bang 16, bén du¢i) dugc chuyén thanh
trinh ty ADN, dwa vao cac dong mim ciia ngudi tuong ddng nhit, va dugc tbng hop.
Céc trinh tu nhan chudi ning dong mam cua ngudi VH3-30 FR1, VH3-30 FR2, VH3-
30 FR3, va JH3 FR4 (xem, Bang 3) dugc sir dung dé tao ra céc bién thé chudi ndng duoc
lam tuong thich véi ngudi duge trinh bay trong Bang 16. Céc trinh ty nhan chudi nhe
dong mim cta ngudi 02 FR1, 02 FR2, 02 FR3, va JK2 FR4 (xem, Bang 4) dugc sir
dung dé tao ra cac dugc bién thé chudi nhe dugc 1am twong thich véi ngudi dugc trinh
bay trong Bang 16. Cac cAu tric riéng ré& 13 trinh ty dugc bién ddi dé kiém tra tinh chinh
x4c. Céc bién thé duong tinh sau d6 duge tiém vao 150 ml moéi trudong Luria bd sung
ampixilin va dugc ciy qua dém & 37°C. ADN dugc chiét tir cac dich nudi cy bién thé
bang cach st dung kit chuén bi tbi da téc d6 Qiagen Hi (12662).

Bang 16. Trinh tw axit amin VH va VL cia khang thé don dong khang DLL4

chudt dwge lam twong thich véi ngwoi 38H12

SEQ Ving Trinh tu
IDNOQ: | protein
123456789012345678901234567890
179 VH.1 EVOLVESGGGVVQPGRSLRLSCAASGFTFS
38H12 NYGMYWVRQAPGKGLEWVAFISHGGGITYY
RDSVKGRFTISRDNSKNTLYLOMNSLRAED
TAVYYCARLNWELGIDYWGQGTMVTVSS
VH.1 | Cé4c gbe tir 31-
38H12 | 35 ciia SEQ ID | NYGMY
CDR-H1 | NO:179
VH.1 | Céac gbc tir 50-
38H12 | 66 cia SEQ ID | FISHGGGITYYRDSVKG
CDR-H2 | NO:179
VH.1 | Cé4c gbe tir 99-
38HI12 | 107 cia SEQ | LNWELGIDY
CDR-H3 | ID NO:179
123456789012345678901234567890
180 VH.1a EVQLVESGGGVVQPGRSLRLSCAASGFTFS
38H12 NYGMYWIRQAPGKGLEWVAFISHGGGITYY
RDSVKGRFTISRDNSKSTLYLOMNSLRAED
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TAVYHCAALNWELGIDYWGQGTMVTVSS

VH.1a | Céc gbe tir 31-
38HI12 | 35 cila SEQ ID | NYGMY
CDR-H1 | NO:180
VH.1a | C4c gbc tir 50-
38H12 | 66 ctia SEQ ID | FISHGGGITYYRDSVKG
CDR-H2 | NO:180
VH.1a | Cac gbe tir 99-
38H12 | 107 ctia SEQ | LNWELGIDY
CDR-H3 | ID NO:180
123456789012345678901234567890
181 VH.1b EVQLVESGGGVVQPGRSLRLSCAASGFTFS
38H12 NYGMYWVRQAPGKGLEWVAFISHGGGITYY
RDSVKGRFTISRDNSKNTLYLQMNSLRAED
TAVYYCAALNWELGIDYWGQGTMVTVSS
VH.1b | Céc gbe tir 31-
38H12 | 35 ciia SEQ ID | NYGMY
CDR-H1 | NO:181
VH.1b | Cac gde tir 50-
38H12 | 66 ctia SEQ ID | FISHGGGITYYRDSVKG
CDR-H2 | NO:181
VH.1b | C4c gbe tir 99-
38H12 | 107 ctia SEQ | LNWELGIDY
CDR-H3 | IDNO:181
123456789012345678901234567890
182 VH.2a EVQLVESGGGLVQPGGSLRLSCAASGFTFS
38H12 NYGMYWIRQAPGKGLEWVAFISHGGGITYY
RDSVKGRFTISRDNSKSTLYLQOMNSLRAED
TAVYHCAALNWELGIDYWGQGTMVTVSS
VH.2a | Céc gbc tir 31-
38H12 | 35 cia SEQ ID | NYGMY
CDR-H1 | NO:182
VH.2a | Céc gbe tir 50-
38H12 | 66 ctia SEQ ID | FISHGGGITYYRDSVKG
CDR-H2 | NO:182
VH.2a | C4c gbc tir 99-
38H12 | 107 cta SEQ | LNWELGIDY
CDR-H3 | ID NO:182
123456789012345678901234567890
183 VL.1 DIQMTQSPSSLSASVGDRVTITCRASEDIY
38H12 SNLAWYQQKPGKAPKLLIYAANRLQDGVPS
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RFSGSGSGTDFTLTISSLQPEDFATYYCLQ

GSKFPLTFGQGTKLEIKR
VL.1 | Cac gbe tir 24-
38H12 | 34 ciia SEQ ID | RASEDIYSNLA
CDR-L1 | NO:183
VL.1 | Cac gbc tir 50-
38H12 | 56 cia SEQ ID | AANRLQD
CDR-12 | NO:183
VL.1 | Céc gbe tir 89-
38H12 | 97 ctia SEQ ID | LQGSKFPLT
CDR-L3 [ NO:183
123456789012345678901234567890
184 VL.1a DIQMTQSPSSLSASVGDRVTITCRASEDIY
38H12 SNLAWYQKKPGKSPKLLIYAANRLQDGVPS
RFSGSGSGTDYTLTISSLQPEDFATYFCLQ
GSKFPLTFGQGTKLEIKR
VL.la | Cac gbc tir 24-
38H12 | 34 ciia SEQ ID | RASEDIYSNLA
CDR-L1 | NO:184
VL.la | C4c gbe tr 50- |
38H12 | 56 ctia SEQ ID | AANRLQD
CDR-L2 | NO:184
VL.1a | Cac gbc tir 89-
38H12 | 97 ciia SEQ ID | LQGSKFPLT
CDR-L3 | NO:184
123456789012345678901234567890
185 VL.1b DIQOMTQSPSSLSASVGDRVTITCRASEDIY
38H12 SNLAWYQQKPGKAPKLLIYAANRLQDGVPS
RFSGSGSGTDYTLTISSLQPEDFATYYCLQ
GSKFPLTFGQGTKLEIKR
VL.1b | Cac gbe tir 24-
38h12 | 34 cia SEQ ID | RASEDIYSNLA
CDR-L1 | NO:185
VL.1b | Cac gbe tir 50-
38H12 | 56 cua SEQ ID | AANRLQD
CDR-12 | NO:185
VL.1b | Cac gbe tir 89-
38H12 | 97 ciia SEQ ID | LQGSKFPLT
CDR-L3 | NO:185
123456789012345678901234567890
186 VL.2a
A Iy
38H12 EIVMTQSPATLSVSPGERATLSCRASED
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SNLAWYQKKPGQOSPRLLIYAANRLQDGVPA
RFSGSGSGTEYTLTISSLOSEDFAVYFCLQ
GSKFPLTFGQGTKLEIKR

VL.2a | Céc gbe tir 24-
38H12 | 34 cia SEQ ID | RASEDIYSNLA
CDR-L1 | NO:186

VL.2a | C4c gbc tir 50-
38H12 | 56 ciia SEQ ID | AANRLQD
CDR-L2 | NO:186

VL.2a | C4c gbc tir 89-
38H12 | 97 cua SEQ ID | LQGSKFPLT
CDR-L3 | NO:186

Khang thé dugc 1am twong thich véi ngudi dugc tao ra bang cach két hgp mbi bién
thé chudi ning v6i mdi bién thé chudi nhe cho tdng 16 bién thé (Bang 17, bén dudi).
Céc bién thé tir 1-4 mdi bién thé chira VH.1 dugc ciip dbi véi mdi bién thé VL: VL.1: 0
dot bién nguoc, VL.1a: 4 dot bién nguoe, VL.1b: 1 dot bién nguoc, va VL.2a: 5 dot bién
nguoc. Céc bién thé tir 5-8 mdi bién thé chira VH.1a dwoc cip dbi véi mdi bién thé VL:
VL.1: 4 dot bién ngugc, VL.la: 8 dot bién nguoc, VL.1b: 5 dot bién nguoc, va VL.2a:
9 d6t bién nguoc. Cac bién thé tir 9-12 mbi bién thé chira VH.1b dugc cip doi véi mbi
bién thd VL: VL.1: 1 ddt bién nguoc, VL.1a: 5 ddt bién nguoc, VL.1b: 2 dot bién nguoc,
va VL.2a: 5 dot bién nguoc. Céc bién thé tir 13-16 mdi bién thé chira VH.2a dugc cip
d6i véi mbi bién thé VL: VL.1: 5 dot bién nguoc, VL.la: 9 d6t bién nguge, VL.1b: 6
dot bién nguoc, VL.2a:10 dot bién nguoc.

Bang 17. Téng két cac khang thé 38H12 dwgc lam twong thich v6i ngudi duge tao

X r A C‘
ra va cac dot bién ngwoc

Tén Su két hop Céc dot bién ngugc trong cac ving bién ddi'
VH/VL (VH/VL)
h38H12.1 VH.1/VL.1 0/0
(Q1E trong VH dé phong nglra sy hinh thanh
pyroglutamat dau N)
h38H12.2 VH.1/VL.1a 0/Q38K, A43S, F71Y, Y8TF
(Q1E trong VH nhu dugc ghi chu & trén)
h38H12.3 VH.1/VL.1b 0/F71Y
(QI1E trong VH nhu dugc ghi chu & trén)
h38H12.4 VH.1/VL.2a 0/Q38K, A43S, 158V, F71Y, Y&7F
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(Q1E trong VH nhu dugc ghi cha & trén)
h38H12.5 | VH.la/VL.1 V371, N76S, Y91H, R94A/0
h38H12.6 | VH.la/VL.la | V37L N76S, Y91H, R94A/Q38K, A43S, F71Y, Y8TF
h38H12.7 | VH.la/VL.1b V371, N76S, Y91H, R94A/F71Y
h38H12.8 | VH.1a/VL.2a | y37I, N76S, Y91H, R94A/Q38K, A43S, I58V, F71Y,
Y87F
h38H12.9 | VH.1b/VL.1 R94A/0
h38H12.10 | VH.1b/VL.1a R94A/Q38K, A43S, F71Y, Y87F
h38H12.11 | VH.1b/VL.1b R94A/F71Y
h38H12.12 | VH.1b/VL.2a R94A/Q38K, A43S, 158V, F71Y, Y87F
h38H12.13 | VH.2a/VL.1 V371, S49A, N76S, YO1H, R94A/0
h38H12.14 | VH2a/VL.la | V37L S49A, N76S, Y91H, R94A/Q38K, A43S, F71Y,
Y87F
h38H12.15 | VH.2a/VL.1b V371, S49A, N76S, YO1H, RO4A/F71Y
h38H12.16 | VH.2a/VL.2a | V37L S49A, N76S, Y91H, R94A/ Q38K, A43S, 158V,
F71Y, Y87F

f st dung cach danh s6 Kabat.

Tét ca 16 bién thé duge chuyén tam thdi vao 50 mls dich nudi cdy té bao hdn dich
HEK 293 6e véi ty 16 cAu truc chudi nhe/ndng 1a 60%/40%. Sir dung 1 mg/ml PEI dé
chuyén céc té bao. Dich ndi trén bé mit té bao duge thu hoach sau bay ngay trong cac
binh lic, quay xudng thanh céc té bao dang hat, va loc qua cac mang loc 0,22 pm aé
phén tach IgG tir cac chét nhi®m bén cua dich nudi cdy. Bién thé lién két véi DLL4 cua
ngudi ddu tién duge danh gia qua ELISA lién két bit gitt (Vi dy 1.2), ma st dung khang
thé bét git khang Fc ngudi clia dé - (Jackson immuno research, 109-005-008) 8 bt gitt
TG trong céc dich ndi bé mit té bao 293 6e duoc loc (xem, ECso ELISA lién két, Bang
18, bén du6i). Céc bién thé chira VH.1 biéu thi 4i luc lién két thip nhat khi so véi cac
bién thé khac va duoc coi nhw ngoai su sang loc. VH.1 1a CDR-ghép v6i khung khong
c6 cac dot bién ngugc.

Céc bién thé lién két tdt (h38H12.5-h38H12.16) sau d6 dugc tinh ché theo 16 bing
cach thém 1 thé tich dich ndi trén bé mit ciia dung dich dém lién két protein A IgG
(Thermo Scientific 21001) va 800 ul cla céc hat chay nhanh protein A sepharoza (GE
Healthcare, 17-1279-04). Céc dich ndi b& mit, véi cac hat va dung dich &ém dugc thém
vao, dugc khudy & nhiét d6 phong trong 4 gid, va céc hat dugce thu bang luc hép din qua
céc cot she ky chuén bi nhidu I3n (Bio Rad, 731-1550). M&i lan dich ndi bé mit di qua
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cac cot thi cac hat dugc rira v6i 10 mls dung dich dém lién két va IgG dugc rira gidi
bing dung dich rtra giai [gG Immunopure (Pierce, 185 1520) va dugc thu trong 1 ml cac
phdn dugc trung hoa véi 100 ul 1M Tris, pH 8.

Céc bién thé d3 tinh ché con dugc dic trung trong cac ELISA canh tranh Notch-1
ngudi (Vi du 1.4), ma sir dung khudn boc Fe Notch-1 trén céc dia ELISA va u trudc
DLL4 clia ngudi da biotinyl héa cong véi khang thé duge chuin do. Déu higu dugce danh
gi4 bing DLL4 da biotinyl hoa tu do lién két v6i Fo Notch-1. Céc chét lién két manh da
e ché déu hiéu & ndng do khang thé thép. Tir h38H12.5 dén h38H12.7 da biéu thi higu
luc canh tranh thip hon khi so v6i cac bién thé khéc (xem, ECso ELISA canh tranh
Notch, Bang 18, bén dudi).

Cic bién thé lien két tét, nhw dugc xac dinh bing ELISA lién két, duoc danh gia
bang Biacore (Vi du 1.1) dong thoi véi cac sy sang loc bang thir nghiém dya vao té bao.
Kp cua DLL4 ctia ngudi 1a twong tw cho tAt ca cac bién thé (xem, Biacore, Kp trong
Bang 18, bén dudi). Cac bién thé dugc sang loc trong cac thir nghiém dya vao té bao ma
kidm tra lién két trwc tiép voi DLL4 ctia ngudi (Vi du 1.3; ECsolién két FACS trong
Bang 18, bén dudi) va sy Gc ché viéc phét tin hiéu Notch-1 (Vi du 1.6; ECso cua thir
nghiém chét thong béo Notch trong Bang 18 sau day).

Bang 18. Téng két hoat tinh in vitro ciia cac mAb 38H12 dwgc lam cho c6 tinh
khang lai DLL4 ctia ngwoi

Tén ECso ctia ECso cua ECsocua | ECsocua thfx Biacore,
ELISA lién ELISA canh | FACS lién nghiém chat | Kp (nM)
két (nM) tranh Notch | két (nM) thong béo
(nM) Notch (nM)

h38H12.1 21,5 17,84
h38H12.2 26,88
h38H12.3 5,57
h38H12.4 20,65
h38H12.5 0,2015 14,81 77,15 7,307 0,401
h38H12.6 0,1584 26,96 12,29 6,317 0,434
h38H12.7 0,1798 12,49 19,06 2,598 0,34
h38H12.8 0,1972 8,315 20,02 5,557 0,397
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h38H12.9 0,1155 4,158 3,71 1,436 0,986
h38H12.10 0,1226 3,902 2,489 0,7861 0,578
h38H12.11 0,1264 3,8 2,477 0,6572 0,554
h38H12.12 0,1651 3,228 1,478 1,062 0,819
h38H12.13 0,1534 5,287 2,556 0,7943 0,507
h38H12.14 0,146 5,839 1,04 1,014 0,303
h38H12.15 0,0904 5,714 2,369 0,837 0,355
h38H12.16 0,1696 3,766 2,914 1,185 0,392

Cic thiét ké khac dé khang thé 38H12 khang DLL4 twong thich v6i ngwdi.
Céc thiét k& VH va VL khac dé khang thé don dong chudt khang DLL4 38H12

duoc 1am twong thich véi ngudi dugc trinh bay trong bang bén dudi.

Bang 19. Céc thiét ké VH va VL khdc dé 1am cho c6 tinh ngudi khing thé 38H12

Thiét k& VH | Céc trinh ty khung nhén Céc dot bién ngugct
hodc VL dong mam
h38H12VH.2 VH3 lién tng + JH3 0
h38H12VH.2b VH3 lién tng + JH3 S49A, R94A
h38H12VH.3 VH1-46 + JH3 0
(QIE trong VH dé phong nglra sy hinh
thanh pyroglutamat & dau N)
h38H12VH.3b VH1-46 + JH3 Y27F, M48V, G49A, R94A
(QI1E trong VH nhu dugc ghi chi & trén)
h38H12VH.3c VH1-46 + JH3 Y27F, Y371, M48V, G49A, V67F,
M69I, T73N, V78L, Y91H, R94A
(T751 & loai b6 déu higu glycosyl héa
dau N khong mong muon, Q1E trong
VH nhu dugc ghi chu & trén)
h38H12VH.3d VH1-46 + JH3 Y27F, Y371, M48V, G49A, V6T7F,
M69I, V78L, Y91H, R94A
(Q1E trong VH nhu dugc ghi chu & trén)
h38H12VL.2 3-15/L2 +JK2 0
h38H12VL.2b 3-15/L2 + JK2 F71Y

t st dung cach danh s Kabat.
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Vi du 8. Sy truweéng thanh vé 4i lre clia h1A11.1.

Khéng thé dugc 1am twong thich véi ngudi h1A11.1 dugc stt dung lam khudn dé
truéng thanh v& 4i lyc. Mo ta thiét ké cta thu vién dugc cung cap bén dudi. Cach danh
s6 c4c trinh tw ving bién dbi ctia cac khang thé don dong dugc chii thich bang cach ddnh
s6 Kabat (nhu dugc md td & trén; hodc xem website trén toan thé gisi
bioinf.org.uk/abs/#kabatnum) va dugc s dung dé tao ra cac thu vién dugc md ta bén
dudi.

Ba thu vién dugc tao ra nhu duge mo ta bén dudi.
Thu vién H1+H2 (kich thich: 76080808):
11 gbc kich thich tir 30, 31, 32, 35, 50, 52, 52a, 55, 56, 57, va 58.
Cot gitta dong mam va trinh tw h1A11 & vi tri 76(V/I).
10° bién thé mAu trong thu vién véi 4 hoc it hon géc dot bién it nhat 3,7 lan.
Phan 16n cta thu vién 13 cic bién thé mang tir 4 dén 6 gbc dugc ddt bién bing kich
thich.
Thu vién H3 (kich thich: 70101010)
8 gbc dugce kich thich tr @ 95, 96, 97, 98, 99, 100, 100a, va 102.
Cot gitta dong mim va trinh tw h1A11 & vi tri 93(A/S) va 101 (D/A).
10° bién thé miu trong thu vién véi 4 hodc it hon gée dot bién it nhét 4,7 1an.
Phin 16n cta thu vién 12 cac bién thé mang tir 4 dén 5 gbe duge dot bién bing kich
thich.
Thu vién LC (kich thich: 70101010):
9 gbc dugc kich thich tir 28, 30, 31, 50, 53, 92, 93, 94, va 96.
Cot gitta dong mam va trinh tu h1A11 & 7 vi tri 27(Q/E), 43(A/S), 49(Y/F),
52(S/N), 71(F/S), 87(Y/F), va 91(S/Y).
10° bién thé miu trong thu vién véi 4 hodc it hon gbe dot bién it nhét 1 an.

Phan 16n ctia thu vién 12 cc bién thé mang tir 4 dén 6 gbc duge dot bién bang kich

thich.
Thu vién rHC: tai t6 hop cac dAu ra caa thu vién H1+H2 va H3.
Thu vién rHCLC: tai td hop cac dau ra cta thu vién H1+H2, H3, va LC.

Ca dong mim khung VH va VL déu lam gidm tinh sinh mién dich dy doan. Dot
bién dong mim mong doi nhét trong h1A11VL.1a 12 S43A va S71F st dung céc codon

duoc chi ra & day trong cac gbc dugc kich thich:
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Néu prolin 14 dugce kich thich, thi oligo kich thich s& c6 C(s.85.5-5)C(5-85-5-5S codon
khéng quan tdm dén codon ban dAu trong trinh ty khang thé. Cac codon ndy dwgc chon
dua trén ti€u chi sau:

1. 1am ting dot bién khong déng nghia
2. 1am ting su bao phu cta nhiéu axit amin khi dugc dot bién
3. str dung céc codon tan sb cao
4. tranh cac codon SSS va WWW.
Trét tu kich thich a4 A-C-G-T
A85-5-5-5), A(70-10-10-10)
C(5-85-5-5), C(10-70-10-10)
G(5-5-85-5), G(10-10-70-10)

T (5-5-5-85), T(10-10-10-70)

Alanin (A):

GCN G(10-10-70-10)C(10-70-10-10)S G(5-5-85-5)C(5-85-5-5)S
Threonin (T):

ACN A(70-10-10-10)C(10-70-10-10)S A85-5-5-5)C(5-85-5-5)S

Prolin (P):

CCN C10-70-10-10)C(10-70-10-10)S C(5-85-5-5)C(5-85-5-5)S

Serin (S):

Néu TCN T(10-10-10-70)C(10-70-10-10)S T(5-5-5-85)C5-85-5-5)S

Néu AGY A70-10-10-10)G(10-10-70-10)C(10-70-10-10)  A85-5-5-5)G(5-5-85-5)C(5-85-5-5)
Valin (V):

GTN G(10-10-70-10) T (10-10-10-70)S G(5-5-85-5)T(5-5-5-85) S
Glyxin (G):

GGN G(10-10-70-10)G(10-10-70-10)S G(5-5-85-5)G(5-5-85-5)S
Leuxin (L):

Néu CTN C(10-70-10-10) T (10-10-10-70)S C(5-85-5-5) 1 (5-5-5-85)S

Néu TTR T(10-10-10-70) T(10-10-10-70)G10-10-70-10)  T(5-5-5-85)T(5-5-5-85)G(5-5-85-5)
Arginin (R):

Néu CGN C(10-70-10-10)G(10-10-70-10)S C(5-85-5-5)G(5-5-85-5)S

Néu AGR A0-10-10-10)G(10-10-70-10)G(10-10-70-10)  A85-5-5-5)G(5-5-85-5)((5-5-85-5)
Methionin (M):

ATG A70-10-10-10)T(10-10-10-70)G(10-10-70-10)  A85-5-5-5) [ (5-5-5-85)G(5-5-85-5)
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Tryptophan (W):

TGG T (10-10-10-70)G(10-10-70-10)G(10-10-70-10)
PheylAlanin (F):

TTY T 10-10-10-70) T(10-10-10-70)C(10-70-10-10)
Isoleuxin (I): cAn hai oligo

50% ATY A70-10-10-10) T(10-10-10-70)C(10-70-10-10)
50% ATA A70-10-10-10) T(10-10-10-70)A(70-10-10-10)
Tyroxin (Y):

TAY T (10-10-10-70)A(70-10-10-10)C(10-70-10-10)
Histidin (H): ‘

CAY C(10-70-10-10)A(70-10-10-10)C(10-70-10-10)
Glutamin (Q):

CAR C(10-70-10-10)A(70-10-10-10)G(10-10-70-10)
Céc asparagin (N):

AAY A(70-10-10-10)A (70-10-10-10)C(10-70-10-10)
Lysin (K):

AAR A(70-10-10-10)A(70-10-10-10)G(10-10-70-10)
Axit aspartic (D):

GAY G(10-10-70-10)A(70-10-10-10)C(10-70-10-10)
Axit glutamic (E):

GAR G(10-10-70-10)A(70-10-10-10)G(10-10-70-10)
Xystein (C):

TGY ludn ludén 14 NNS

Thu vién h1A11.1 dugc truyén vao céc t& bao ndm men va duoc hién thi trén bé

T (5-5-5-85)G(5-5-85-5)((5-5-85-5)

T(5-5-5-85) T (5-5-5-85)C(5-85-5-5)

A(85-5-5-5) [ (5-5-5-85)C(5-85-5-5)
A(85-5-5-5) 1 (5-5-5-85)A(85-5-5-5)

T (5-5-5-85)A(85-5-5-5)C(5-85-5-5)

C(5-85-5-5)A(85-5-5-5)C (5-85-5-5)

C(5-85-5-5)AA(85-5-5-5)(3(5-5-85-5)

A(85-5-5-5)A(85-5-5-5)C(5-85-5-5)

A(85-5-5-5)A(85-5-5-5)((5-5-85-5)

G (5-5-85-5)AA(85-5-5-5)C(5-85-5-5)

G(5-5-85-5)AA(85-5-5-5)(3(5-5-85-5)

mit té bao dé lya chon khéng lai ndng d6 thip ciia ving ngoai t€ bao DLL4 d4 biotinyl

héa bang tir sau d6 phan loai té bao hoat dong huynh quang. Sy lya chon tbc 46 két hop

hodc téc d6 phan ly dugc céi thién hodc ca hai duge thuc hién, va trinh ty protein khéng

thé cua cac dong vo tinh hulAll diéu hoa 4i luc (Cac bang 20 va 21, bén duéi) dugc

thu tir cac t& bao nAm men dé chuyén nguoc thanh khuon IgG dé mé ta dic tinh hon nita
(xem, tdng két cac dong vo tinh trong Bang 22). Bang 23 1iét k& cac axit amin dugc quan

s4t trong sy lya chon 1am truéng thanh v& mit ai luc trong c4c ving khung (FR) va céc

CDR.
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Bang 20. Trinh tw VH ctia cic dong vo tinh 1A11.1 dwge lam twong thich véi

ngwoi truedng thanh vé ai lwe

SEQ
ID Ving protein Trinh tu
NO:
123456789012345678901234567890
EVQLVESGGGLVQPGGSLRLSCAASGFTFSNF
187 h1A11VH.1 PMAWVRQAPGKGLEWVATISSSDGTTYYRDSV
VH KGRFTISRADNKNSLYLQMNSLRAEDTAVYYC
ARGYYNSPFAYWGQGTLVTVSS
Céc gbc tir
h1A11VH.1 | CDR- 31-35 cia
VH Hi SEQID |NFPMA
NO:187
Céac géc tur
hIAIIVH.I | CDR- | 50-66 ciia
VH 0 SE Q D TISSSDGTTYYRDSVKG
NO:187
Céc gbc tir
h1A11VH.1 | CDR- 99-107 cua
YYNSPFAY
VH 3 SEQID | GYYNSE
NO:187
EVQLVESGGGLVQPGGSLRLSCAASGFTFRHF
188 h1A11.A6 PMAWVRQAPGKGLEWVATISSSDAWPSYRDSV
VH KGRFTISRADNKNSLYLQMNSLRAEDTAVYYC
SRGYYNSPFAYWGQGTLVTVSS
Céc gbc tir
h1A11.A6 CDR- 31-35 cla
PMA
VH Hi seqm | *F
NO:188
Céc gbe tir
h1A11.A6 | CDR- | 50-66 ciia
ISSSDAWPSYRDSVK
VH 0 SEQID | 1598 YRDSVKG
NO:188
Céc gbce tir 99
h1AL1.A6 CII;?' -107 ctia SEQ | GYYNSPFAY
VH ID NO:188
EVQLVESGGGLVQPGGSLRLSCAASGFTFGNF
189 h1A11.A8 PMSWVRQAPGKGLEWVASIS SSDSWATIGDSV
VH KGRFTISRADNKNSLYLOMNSLRAEDTAVYYC
SRGYYNSPFAYWGQGTLVTVSS
Céc gbc tir
h1A11.A8 | CDR- 31-35 cia
VH Hi SEQID |NFEMS
NO:189
Céc gbc tir
hl1A11.A8 | CDR- 50-66 cua
WATIGDSVK
VH 2 SEQ D SISSSDS IGDSVKG
NO:189
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SEQ
ID Ving protein Trinh ty
NO:
123456789012345678901234567890
CDX- | -107 ciia SEQ | cyywspray
VH ID NO:189
EVQLVESGGGLVQPGGSLRLSCAASGFTFRNF
190 h1A11.C6 PMAWVRQAPGKGLEWVATISSSDGWPTYRDSV
VH KGRFTISRADNKSSLYLQMNSLRAEDTAVYYC
SRGYYNSPFAYWGQGTLVTVSS
Céc gbe tir
h1A11.C6 | CDR- | 31-35cia
VH HI SEQID | NFFMA
NO:190
Céc gbc tir
h1A11.C6 | CDR- 50-66 cia
VH . SEQ ID TISSSDGWPTYRDSVKG
NO:190
Céc gbe tir 99
hiAl1.Co Cg?’ -107 ciia SEQ | GYYNSPFAY
VH ID NO:190
EVQLVESGGGLVQPGGSLRLS CAASGFTFRHF
191 hl1A11.Al1 PMAWVRQAPGKGLEWVATISSSDDWPNYRDSV
VH KGRFTISRADNKSSLYLOMNSLRAEDTAVYYC
SRGYYNSPFAYWGQGTLVTVSS
Céc gbe tir
h1A11.A11 | CDR- | 31-35cua
VH Hi SEQID | TFFMA
NO:191
Céc gbe tir
hlAILAIl | CDR- | 50-66 cla
VH 0 SEQ ID TISSSDDWPNYRDSVKG
NO:191
Céc gbe tir 99
hIAILAI Cﬁ?‘ -107 ctia SEQ | GYYNSPFAY
VH ID NO:191
EVQLVESGGGLVQPGGSLRLSCAASGFTFRYF
192 h1A11.B5 PMSWVRQAPGKGLEWVASISGSDGWASYRDSV
VH KGRFTISRADNKNSLYLQMNSLRAEDTAVYYC
ARGYYNSPFASWGQGTLVTVSS
Céc gbc tir
h1A11B5 | CDR- | 31-35cua
VH i SEQ ID YFPMS
NO:192
Céc gbe tir
h1A11.B5 | CDR- 50-66 cua
WASYRDSV.
VH 02 SEQID SISGSDGWAS SVKG
NO:192
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SEQ
ID Ving protein Trinh tu
NO:
123456789012345678901234567890
Céc gbc tir 99
h1All. - g
1.BS Cﬁ? -107 cia SEQ | GYYNSPFAS
VH ID NO:192
EVQLVESGGGLVQPGGSLRLSCAASGFTFRYF
193 h1A11.E12 PMAWVRQAPGKGLEWVATI SGSDEWPNYRDSV
VH KGRFTISRADNKNSLYLQMNSLRAEDTAVYYC
ARGYYNSPFAFWGQGTLVTVSS
Céc gbc tir
H1A11.E12 | CDR- 31-35 cua
VH HI SEQID | TPMA
NO:193
Cac gbc tir
h1A11.E12 | CDR- 50-66 cua
EW RDSVK
VH 0 SEQ D TISGSDEWPNYRDSVKG
NO:193
. Céc gbc tir 99
hIAILEL2 C{gb -107 ciia SEQ | GYYNSPFAF
VH ID NO:193
EVQLVESGGGLVQPGGSLRLS CAASGFTFRYF
194 h1A11.G3 PMSWVRQAPGKGLEWVASISGSDGWASYRDSV
9 VH KGRFTISRADNKNSLYLQMNSLRAEDTAVYYC
ARGYYNSPFAYWGQGTLVTVSS
Cac géc tor
hl1A11.G3 | CDR- | 31-35cia
YFPM
VH Hi SEQ ID PMS
NO:194
Céc gbc tir
h1A11.G3 | CDR- | 50-66 cia
S SDGWASYRDSVKG
VH 2 SEQ ID 15GSDG
NO:194
Céc gbc tir
h1A11.G3 | CDR- | 99-107 cia
Y PF
VH H3 SEQID | CYYNSEFAY
NO:194
EVQLVESGGGLVQPGGSLRLS CAASGFTFRHF
195 h1A11.F5 PMAWVRQAPGKGLEWVATISSSDAWP SYRDSV
VH KGRFTISRADNKNSLYLQMNSLRAEDTAVYYC
ARGYYNSPFAYWGQGTLVTVSS
Céc gbc tir
h1A11.F5 | CDR- 31-35 cua
HF
VH HI SEQID PMA
NO:195
Cac gbe tir
h1A11.F5 | CDR- 50-66 cla
T SDAWPSYRDSVKG
VH 2 SEQ ID 188
NO:195
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SEQ
ID Vung protein Trinh ty
NO:
123456789012345678901234567890
VH 3 -107 ciia SEQ | GYYNSPFAY
ID NO:195
EVQLVESGGGLVQPGGSLRLSCAASGFTFGNF
156 h1A11.H2 PMSWVRQAPGKGLEWVASISSSDSWATIGDSV
VH KGRFTISRADNKNSLYLOMNSLRAEDTAVYYC
ARGYYNSPFAFWGQGTLVTVSS
Céc gbe tir
h1A11.H2 CDR- 31-35 cua
VH il SEQ ID NFPMS
NO:196
Céc gbe tir
h1A11.H2 - - §
\}}11H ng S(S)EGS ICI‘)‘a SISSSDSWATIGDSVKG
NO:196
Céac gbe tir 99
h1A11.H2 - g
0 Cg? -107 cia SEQ | GYYNSPFAF
v ID NO:196
Bang 21. Trinh ty VL ciia cdc dong vo tinh 1A11.1 trwéng thanh vé ai Iwe dwoc
lam twong thich véi ngwoi
SEQ
ID Vung protein Trinh ty
NO:
123456789012345678901234567890
DIQMTQSPSSLSASVGDRVTITCRASEDIYS
167 h1A11VL.1 NLAWYQQKPGKAPKLLIYDTNNLADGVPSRF
VL SGSGSGTDFTLTISSLOPEDFATYYCQQYNN
YPPTFGQGTKLEIK
Céc gdc tir 24-
hlAiéYLJ CEF’ 34 cia SEQ ID | RASEDIYSNLA
NO:197
Céc gbe tir 50-
h . -
1Ai,1LV L1 CE; 56 ciia SEQ ID | DTNNLAD
NO:197
Céc gbe tir 89 -
1A11VL.1 -
b VILV CLDf 97 ciia SEQ ID | QQYNNYPET
NO:197
DIQMTQSPSSLSASVGDRVTITCRASQDIYI
108 h1A11.A2 NLAWYQQKPGKSPKLLIFDTNDLADGVPSRF
VL SGSGSGTDFTLTISSLQPEDFATYYCQQYDY
VPPTFGQGTKLEIK
Céc gdc tir 24-
hlA\}I{'Az CEF' 34 cia SEQID | RASQDIYINLA
NO:198
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SEQ
ID Ving protein Trinh ty
NO:
123456789012345678901234567890
Céc gbe tir 50-
h1AT1A ]
VL 2 CE?‘ 56 cua SEQ ID | DTNDLAD
NO:198
Céc gbe tir 89 -
h1A11.A2 - g
L CDR- | 97 clia SEQ D | QQ¥DYVEPT
NO:198
DIQMTQSPSSLSASVGDRVTITCRASQDIYY
199 h1A11.A12 NLAWYQQKPGKSPKLLIFDTSSLADGVPSRF
VL SGSGSGTDFTLTISSLQPEDFATYFCQQYDW
YPPTFGQGTKLEIK
Céc gbc tir 24-
h1A11.A12 i
! VLA CDR- | 34 clia SEQD | RASQDIYYNLA
NO:199
Céc gbe tir 50-
hlA\lllI;Au CDR- | 56 cia SEQID | DTSSLAD
NO:199
Cac gbc tir 89 -
IA11.A12 i
h i,lLAl C&R 97 ciia SEQ ID | QQYDWYPPT
NO:199
' DIQMTQSPSSLSASVGDRVTITCRASQDIYI
200 h1A11.A7 NLAWYQQKPGKAPKLLIFDTSDLADGVPSRF
VL SGSGSGTDFTLTISSLOPEDFATYYCQQYDY
YPPTFGQGTKLEIK
Céc gbe tir 24-
hlA\}i'M CDR- | 34.cia SEQID | RASQDIYINLA
NO:200
Céc gbc tir 50-
hlA\}i'M CDX- | 56 ciia SEQID | DTSDLAD
NO:200
Céc gbc tir 89 -
hlA\}i'M CE;“ 97 ctia SEQ ID | QQYDYYPPT
NO:200
DIQMTQSPSSLSASVGDRVTITCRASQDIYY ‘
201 h1A11.B4 NLAWYQQKPGKAPKLLIFDTNILADGVPSRF
VL SGSGSGTDFTLTISSLQPEDFATYFCQQYDY
VPPTFGQGTKLEIK
Cac géc tur 24-
hlAJI{'B‘l CDR- | 34cia SEQID | RASQDIYYNLA
NO:201
Céc gbc tir 50-
hlA\}I{'B“ CDR- | 56 clia SEQID | DTNILAD
NO:201
Céc gbe tir 89 -
hlA\}i'B“ Cff' 97 ctia SEQID | QQYDYVEPT
NO:201
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SEQ
ID Ving protein Trinh ty
NO:
123456789012345678901234567890
DIQMTQSPSSLSASVGDRVTITCRASQDIWN
202 h1A11.B5 NLAWYQQKPGKSPKLLIFDTSYLADGVPSRF
VL SGSGSGTDFTLTISSLQPEDFATYYCQQYDW
YPPTFGQGTKLEIK
Céc gbc tir 24-
h1A11.B ]
VL > PR~ | 34 cia SEQID | RASQDTWNNLA
NO:202
Céc gbe tir 50-
h1A11.B5 ]
L DR~ | S6 cia SEQID | DTSYLAD
NO:202
Céc gbo tir 89-
h1A11.B5 ]
L PR | 97 cia SEQID | Q@¥DWYPET
NO:202
DIQMTQSPSSLSASVGDRVTITCRASQEIYR
203 h1A11.E12 NLAWYQQKPGKSPKLLIFDTSVLADGVPSRF
VL SGSGSGETDSTLTISSLQPEDFATYYCQQYTY
YPPTFGQGTKLEIK
Cac géc tr 24-
hlA\lliElz CE f{' 34 cia SEQ ID | RASQEIYRNLA
NO:203
Céc gdc tir 50-
11.E12 ]
hlAViE CPR- | 56 cia SEQID | DTSVLAD
NO:203
Céc gbc tir 89 -
h1A1L.E12 CE;" 97 ctia SEQ ID | QQYTYYPPT
VL NO:203

Bang 22. Téng két cic dong vé tinh chuyén h1A11.1 truéng thanh vé 4i lyc

Tén dong vo tinh VH VL
h1A11.A6 h1A11.A6 VH h1A11VL.1
h1A11.C6 h1A11.C6 VH h1A11VL.1
h1A11.All h1A11.A11 VH h1A11VL.1
h1A11.A8 h1A11.A8 VH h1A11VL.1
h1A11.B4 h1A11VH.1 h1A11.B4 VL
h1A11.A7 h1A11VH.1 h1A11.A7 VL
h1A11.A12 h1A11VH.1 h1A11.A12 VL
h1A11.A2 h1A11VH.1 h1A11.A2 VL
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h1A11.B5 h1A11.B5 VH h1A11.B5 VL
h1A11.E12 h1A11.E12 VH h1A11.E12 VL
h1A11.G3 h1A11.G3 VH h1A11.E12 VL
h1A11.F5 h1A11.F5 VH h1A11.E12 VL
h1A11.H2 h1A11.H2 VH h1A11.E12 VL

Bang 23. Cac axit amin dwgc quan sit trong qua trinh lya chon dé trwéng thanh
vé mit 4i lwe ciia h1A11.1 trong cac ving khung (cac FR) va mbi CDR trong céc

CDR ciia cic ving VH (SEQ ID NO:204) va VL (SEQ ID NO:205)

SEQ ID NO:204

VH

EVQLVESGGGLVQPGGSLRLSCAASGFTFSNFPMAWVRQAPGKGLEWVATISSSDGTTYYRDSVKG

RYY S S G SSASIG
NH T A AFDN
GS EWST
KA D PA
T F D
L Q
C
RFTISRDNAKNSLYLQMNSLRAEDTAVYYCARGYYNSPFAYWGQGTLVTVSS
SL D DF
S
SEQ ID NO:205
VL
DIQMTQSPSSLSASVGDRVTITCRASEDIYSNLAWYQQKPGKAPKLLI YDTNNLAD
TQE WN S F NS
T EI D
DT 0
NR T
M v
G E
GVPSRFSGSGSGTDFTLTISSLOPEDFAT YYCQQYNNYPPTFGQGTKLEIK
S F SDWV P
TY
YI
F
P

Cac dong vo tinh truong thanh vé i lyc hulA11.1 (Bang 22) dugc biéu hién, tinh

ché, va hon nita duge mo ta dic di€m in vitro. Ai luc lién ket khang nguyén cla ching
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duoc xac dinh béng k¥ thuét Biacore nhu dugc mo ta trong Vi du 1.1, va dugc trinh bay
trong c4c bang 24 va 25 (bén dudi). Hoat tinh lién két cia ching véi DLL4 lién két té
bao va trc ché hoat dong ciia Notch bi giy ra bsi DLL4 lién két t& bao hon nita duoc
kiém tra bang cach str dung phurong phép dugc mo ta trong Cac vi du 1.3 va 1.6, va dugc

téng két trong Bang 26 (bén dudi).

Bang 24. Cac dong hoc Biacore ciia khang thé 1A11.1 dwoe 1am twong thich véi

ngudi trueéng thanh vé 4i e lién két véi DLL4 ciia ngwoi va khi cynomolgus

Céc thong sb dong hoc trén Biacore
Di?fh Vo DLL4 ciia ngudi DLL4 Cyno
ka Kd Kp ka kd Kp
M-1s-1) (s-1) (nM) M-1s-1 (s-1) (nM)

hl1A11.A6 | 1,82x10% | 6,62x 10 | 3,6 x 10! | 1,71 x 10" | 2,10x 107 | 1,2x 107"
h1A11.C6 |1,78x 10" | 7,18x 106 | 4,0x 107! | 1,71x 10" | 3,12x 10 | 1,8 x 10°
h1A11-G3 | 1,09x 10" | 9,39 x 106 | 8,7x 107" [ 9,90x 10™ | 1,73 x 10 | 1,7 x 1071°
h1A11-F5 |131x10"|9,82x10%| 7,5x 10" | 1,18 x 10" | 2,00 x 10° | 1,7 x 10"
h1A11.A8 | 1,74x10% | 1,08 x10° | 6,2x 107" | 1,60 x 10*° | 2,40 x 10° | 1,5x 107°
h1A11.A11 | 1,83x 10" | 2,66 x 10° | 1,5x 1010 | 1,70x 10*° { 3,35x 10% | 2,0x 107°
h1A11-B12 | 1,49x 10%° | 3,26x 105 | 2,2x 10 | 1,37x 10"° | 3,84 x 10° | 2,8 x 107"
h1A11-H2 | 143 x 10" |3,85x 105 | 2,7x10"° | 1,31 x 10" | 4,60 x 10° | 3,5x 10"
h1A11-B5 | 1,30x10% | 1,34x 10% | 1,0x10® | 1,17x 10" | 1,78 x 10*| 1,5x 107
h1A11.A2 | 1,42x10% | 421x10% | 3,0x10° | 1,34x 10" | 527x10*| 3,9x 107
h1A11-B4 | 1,57x10* | 823x10% | 52x10° | 1,43x 10" | 9,90x 10* | 6,9x 10?
h1A11.A7 | 1,70x10* | 9,73 x 10%* | 5,7x10° | 1,58x 10 | 1,24x10? | 7,8x 107
h1A11.A12 | 1,73x 10" | 1,32x 102 | 7,6x10° | 1,58x 10" | 1,62x103| 1,0x 108
hiAl11.1 | 1,58x10% [2,12x103 | 1,3x10% | 1,44x 10" | 2,55x10° | 1,8x 10
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Bang 25. Cac thong so6 dong hoc Biacore ciia khing thé 1A11.1 dwge lam twong

thich véi nguoi truéng thanh vé i lwc lién két voi DLL4 chuft va chudt cong

Céc thong s6 dong hoc trén Biacore
Dong v6 DLL4 chudt DLL4 chudt cdng
tinh ka kd Ko ka kd Ko
M-1s-1 Ca)) (nM) M-15-1) -1 (nM)
h1A11.A6 | 1,98x 10" [3,12x10° | 1,6 x 107 | 1,29x 10" | 7,72x10* | 6,0x 107
h1A11.C6 |2,03x10" |234x10°|1,2x10"° | 1,69x10* | 3,05x102 | 1,8x 10
h1A11-G3 | 1,17x 10" | 4,04x10% | 3,5x 1070 | 1,18x 10 | 1,01 x 10 | 8,6 x 107
h1A11-F5 | 1,43x10" [3,97x105|2,8x10% | 1,16 x 10" | 6,79x10* | 5,8 x 107
h1A11.A8 | 1,87x10% |3,27x10°| 1,8 x 10" | 1,39x 10" | 6,50x 103 | 4,7x10°®
h1A11.A11 | 1,98 x 10*° |3,54x10%| 1,8 x 107 | 1,16x 10" | 1,02x 107 | 8,8x 107
h1A11-E12 | 1,56 x 10*° | 5,44x10% | 3,5x 10 | 1,08 x 10" | 1,75x10* | 1,6 x 10
h1A11-H2 | 1,54x 105 | 5,07x 105 | 3,3x 100 | 1,78x 10" | 2,83x10° | 1,6 x 10°®
h1A11-B5 | 1,45x 10" | 1,66 x 10| 1,2x10° | 9,82x 10" | 3,97x 102 | 4,1x 107
h1A11.A2 | 1,81x10" | 9,04x10*| 5,0x10” NB NB NB
h1A11-B4 | 4,79x 10" | 2,51x10% | 52x107 NB NB NB
h1A11.A7 lién két kém 1,3x 10% NB NB NB
h1A11.A12 lién két kém 1,6 x 107 NB NB NB
hiA11.1 | 1,56x 10" | 4,98x 103 | 3,2x10% NB NB NB

NB = khong quan sét thiy lién két
Bang 26. Hoat tinh irn vitro DLL4 lién két té bao ciia khang thé 1A11.1 dwge Iam

twong thich véi ngudi trweéng thanh vé ai lwc

Lien két truc tiép voi cée t bao Su tc ché hoat dong cia No‘gch qua cac té
DIL4 F ,fcs (aM) bao DLLA4, thir nghiém cht théng béo
’ Notch (nM)
DLL4 nguoi | DLLA4 chut DLL4 nguoi DLL4 chudt
h1A11.A6 2,227 0,636 0,746 1,168
h1A11.C6 2,452 0,517 0,894 1,188
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h1A11-G3 3,592 1,397 1,845 2,353
h1A11-F5 1,171 0,460 0,484 0,649
h1A11.A8 3,160 0,744 1,331 1,247
h1A11.All 2,480 0,500 0,904 1,175
h1A11-E12 0,996 1,615 0,208 0,266
h1A11-H2 1,977 0,420 0,856 0,586
h1A11.A2 2,375 0,634 3,681 0,854
h1A11-B4 2,145 0,665 3,280 1,079
h1A11.A7 2,174 0,625 2,920 1,788
h1A11.A12 1,768 0,568 1,662 0,832

Vidu9. Tinh chit twong dwong phan tik va héa Iy ciia khdng thé lai chupt

Su ddng dang cuia khang thé don dong dic hiéu voi DLL4 dugc xé4c dinh bing phd
khéi nhu duge mé ta bén dudi.
Phan tich phd khéi cia h1A11.1

Trong luwgng phan tr chudi nhe 23,501 Dalton dugc lam twong xing tt voi gia tri
ly thuyét. Céc trong lwong phan tir chudi ning dugc lam twong xing tt véi gia tri 1y
thuyét. Cac trong lugng phén tir quan sat dugc 1a 50,190 Dalton; 50,352 Dalton; va
50,514 Dalton, v6i su khic biét tuong tmg 13 162 Dalton nhu 1a két qua ctia sy glycosyl
héa khéac nhau.

Phan tich ph khéi ciia h38H12.11

Trong lwong phén ti chudi nhe 23,408 Dalton dugc lam twong xing tt véi gid tri
ly thuyét. Céc trong luong phan tir chudi ning dugc lam twong xing tbt v6i gié tri ly
thuyét. Cac trong lugng phén tir quan sat dugc 13 50,368 Dalton; 50,530 Dalton; va
50,692 Dalton; véi su khac biét twong tng 12 162 Dalton nhu 13 két qua ctia sy glycosyl
héa khéac nhau.

Do tan ctia khang thé duge ude tinh bang su két tha polyetylen glycol (PEG) 3000.
Chung cling dugc x4c dinh truc tiép, nghia 13, ¢ hoa tan thuc, bang viéc co dic khang
thé trong dung dich va/hodc dung dich dém cu thé véi cac méy loc ly tdm Amicon va
sau d6 dugc quan sat sy két tia bat ky ¢ 25°C va 5°C. Do hoa tan duge suy ra bing vong
gén cuc tim (UV-CD) va phép do nhiét lugng quét vi sai (DSC). bo dn dinh dé 1am lanh

va tan dong lanh va & céc nhiét do gia tbc (d6 dn dinh gia tbc) dugc danh gia bing sic
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ky loai trir kich ¢& (SEC). Chi tiét ciia cac k¥ thuat dugc mo té trong Vi du 1.7, va cac
két qua dugc md ta bén duéi.
Két qua sang loc d6 hoa tan thuc cia 1A11

Pbi v6i hang loat dong vo tinh 1A11, bao gdm hulAl1.1, hulA11.3, hulA1L.9,
hulA11.11, va 1A11 t4i td hop, 2 mg cia mdi dong dugc ¢d ddc bang mdy loc ly tim
Amicon dén trén 60 mg/ml. Khong quan sat thdy su két tiia hodc ddm may nao ¢ 25°C
hoic sau khi bao quan trong 1 ngay ¢ 5°C. Cac ndng dd ciia mdi dong 1a 63 mg/ml cho
1A11.1, 76 mg/ml cho 1A11.3, 63 mg/ml cho 1A11.9, 69 mg/ml cho 1A11.11, va 76
mg/ml cho 1A11 kham.

Vi du 10. Tao nhém epitop khdng thé khdng DLL4 bing ky thudt Biacore

Tao nhom epitop dugc thuc hién b%lng viéc st dung thiét bi Biacore 2000, 3000,
va T100. Khang thé dang quan tAm dugc cb dinh truc tiép trén bé mit chip CM5 qua
viéc ghép doi amin. Té bao chay cung véi IgG khong lién quan duge c¢b dinh twong tu
duoc ding nhu bé mit ching. Piu tién, khang thé don dong dugce c¢b dinh (c4c mAb)
duoc cho lién két véi khang nguyén tai td hop (& cac ndng d it nht 200 nM) trong 120
gifly & tbe do 50 pl/phut. Sau d6, mdt khang thé khac dugc tiém & ndng dd 50 ul/ml
trong 120-240 gidy d8 theo doi kha ndng lién két véi khang nguyén ciia né ma thyc sy
duoc lién két v6i cac mAb cb dinh. Sy thiéu ving dap umg lién két khac trén bidu d6
cam bién tao ra su chéng 1én nhau trong c4c epitop ciia hai mAb (mdt duge ¢b dinh trén
thé va mot dugc dua vao pha 16ng). Dinh hudéng cia thir nghiém sau d6 dugc chuyén
theo cach ma khang thé & pha 16ng dugc ¢b dinh va ngueoc lai. Cac cgp mAb ma khong
cho khéng thé khic lién két theo ca hai hudng cia thit nghiém duoc tao nhém nhu sy
chdng 1én nhau thyc sy trong cdc thir nghiém nay. Viéc tao nhom thu dugc clia cdc mAb
véi céc epitop chdng 1én nhau dwgc trinh bay trong Bang 27, bén dudi.

Bang 27. Nhém epitop khing thé khing DLL4 bing k§ thuit BIAcore

Khéang thé | Tiém lan

duoc c& dinh | tht nhét Tiém lan thi hai

huDLL4 |38H12|15D6|13E4|1A11]14G1|14A11]|37D10
38H12 + - + + + + + +
15D6 + + - - - - -
13E4 + + - - - + _
1A11 + + - - - — -
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14G1 + + + + + - - -

14A11 + + - - - - -
"4 chi ra 14 c6 lién két; "-" chi ra khong c6 lién két

Vi du 11. Hoat tinh cia khang thé DLL4 trong thi nghiém mgc té bao mang in
vitro.

Thir nghiém nay mim céc hat gel fibrin dugc thyc hién dé kiém tra hoat tinh tao
thanh mach in vitro cia HUVEC (passage 2-3, Lonza) nhu duge m6 ta (Nakatsu, M. N.
et al. 2003 Microvasc. Res. 66, 102—-112). Tém lai, dung dich fibrinogen dugc hoan
nguyén trong aprotinin (4 don vi/ml) va thrombin (50 don vi/ml). Cac hat Cytodex 3
(Amersham Pharmacia Biotech) dugc bao bang 350400 HUVEC trén mot hat trong
thoi gian qua dém. Khoang 20 hat dugc bao HUVEC duogc 4n vao cuc fibrin trong mot
giéng ciia dia nudi cdy md 96-giéng. Mai truong co didu kién c6 ngudn gde tir nguyén
bao soi ngudi binh thudng (NHLF, Lonza) & sy hop luu 80% dugc ma trén dinh cua gel.
Khéng thé DLL4 va khang thé ching KLH & ndng d6 15 pg/ml duge thém vao giéng.
O ngay thtt 10 va 12, cac anh duge chup béng kinh hién vi dao ngugc va may quay phim
Nikon CCD. Béng 28 tdng két hoat tinh ciia mot s6 khang thé DLL4 sy niy mim té bao
mang trong in vitro. (Nakatsu et al., "Angiogenic sprouting and capillary lumen
formation modeled by human umbilical vein endothelial cells (HUVEC) in fibrin gels:
the role of fibroblasts and Angiopoietin-1," Microvasc. Res. 66, 102-112 (2003)).

Bang 28. Hoat tinh ciia khang thé DLL4 kich thich sw nay mém té bao mang

trong
Khang thé tht nghiém Kich thich sy a2y mam
mAb chudt 38H12 Co
mAb chudt 1A11 Co
h1Al1.1 Co
mAb chudt 40B10 Khong quan sat thiy
mAb chudt 32C7 Khong quan sat thiy

Vi du 12. Danh gi4 PK cila dgng vt gim nhim ciia khang thé c6 nguon gbc tir té
bao lai

P& danh gi4 céc tinh chét dong hoc clia khang thé khang DLL4, chudt SCID mau
be (n=3 cho m¢t khang thé) duogc ding mot lidu khang thé duy nhét trong mang bung
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(IP) & ndng dd 1, 5, 10, hodc 30 mg/kg, phu thudc vao phan ing chéo clia khéng thé voi
DLL4 chudt. Cac miu huyét thanh theo chiéu doc (5 pl clia mau toan phan dugc pha
logng véi ty 1€ 1:50 trong dung dich dém HBS-EP+ trén mot thoi diém) duogc thu tir mdi
dong vt trong 21 ngay. Céac ndng d6 huyét thanh duogc xac dinh bang céch st dung bé
Biacore diic hiéu DLL4. Tom lai, DLL4 cia nguoi dugc ¢b dinh véi chip cam bién va
cac miu dugc tiém vio té bao chiy & tdc d6 5 pl trong mdt phut trong 5 phit véi cac
muc lién két thu duge dugce do va so véi cac chudn. Céc profil theo thoi gian cia ndng
do huyét thanh duogc st dung dé wdce tinh céc thong s6 dugc dong hoc Cmax (ndng @6
huyét thanh dinh), CL (sw thanh thai), va ti» (thdi gian ban thai ctia khang thé), dugc
tbng két trong Bang 29, bén dudi.
Bang 29. Céc thong sb dwgc dong hoc ciia khing thé khing DLL4 trong chudt
SCID mau be sau khi ding lidu IP duy nhét

Khéng thé Lidu Cmax CL tie
| (mghkg)  (ng/mL) (mL/Arkg) — (d)

mAb chudt 38H12 5 30,2 0,3 20-29
hl1All.1 30 163 0,44 11,3
hl1All.1 10 49,9 0,50 9,9
h1Al1l.1 5 11,0 1,78 6,3
h1Al1.1 1 3,1 2,16 4.4

Vi du 13. St dung khdng thé DLLA4 dé ikc ché sw tdng trwéng khoi u in vivo

Tac dung clia khing thé khang DLL4 trén sy tang truong khéi u dugc danh gia trén
khéi u dudi da ghép Calu-6 duge ciy vao chudt SCID mau be. Tém lai, 2 x 106 t€ bao
duogc tiém duéi da vao hong sau phai ctia chudt cai SCID mau be. Khdi u dugc tao thanh
trong 14-18 ngay, & didm ma thé tich khéi u duge xé4c dinh bing cich st dung céc
phuong phap do compa dién tir. Kich thude khéi u dugc tinh bang cach st dung cong
thirc: L x W2/2. Chudt dugc phan chia thanh cac nhom diéu tri (n = 10 trong mdt nhoém)
sao cho m&i nhém ddng vét c6 thé tich khdi u trung binh twong duong trude khi bét déu
str dung khéng thé (thong thuong 1a tir 180 dén 250 mm?). Cac dong vat sau d6 dugc
cho dung khéang thé khang DLL4 trong mang bung hai 1An mot tun trong hai tudn (téng
s6 4 lidu) hodc hang tudn trong bén tudn (tdng sb 4 licu). Thé tich khéi u dugc do bang

sb trung binh cua hai 14n trong mootjtuaanf trong khoang thoi gian thir nghiém cho dén
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qua dugc trinh bay trong Bang 30, bén dudi.

Bang 30. Hiéu lyc ciia khang thé khang DLL4 trong mé hinh ciy ghép dwéi da

ung thw phdi té bao khong nhé nguwoi Calu-6

Ding diéutrj | Liéu luong, duong ding, %T/C? %ILS®
ché d¢ dung
mAb chudt 30 mg/kg, trong mang 37** go**
1A11 bung, 2X/tudn 2 14n
mAb chudt 10 mg/kg, trong mang 47** 39%*
1A11 bung, 2X/tudn 2 14n
mAD chudt 5 mg/kg, trong mang 43%* 57**
1A11 bung, 2X/tudn 2 14n
mAb chudt 10 mg/kg, trong mang 37** 57**
14A11 bung, 2X/tuan 2 lan
mADb chudt 30 mg/kg, trong mang 20%* go**
40B10 bung, 2X/tuén 2 lan
mADb chudt 30 mg/kg, trong mang 65* 28*
32C7 bung, 2X/tuan 2 lan
kham 14A11 10 mg/kg, trong mang 32%* 114**
bung, q7dX4
kham 15D6 10 mg/kg, trong mang 47** 57**
bung, q7dX4
kham 40B10 10 mg/kg, trong mang 43%* 73%*
bung, q7dX4
kham 32C7 10 mg/kg, trong mang 71* 18*
bung, q7dX4
h1A11.1 10 mg/kg, trong mang 34%* TS**
bung, q7dX4
h1A11.1 5 mg/kg, trong mang 31** 80**
bung, q7dX4
h1Al11.1 1 mg/kg, trong mang 43%* 36**
bung, q7dX4
h1A11.1 0,5 mg/kg, trong mang 62** 25%
bung, q7dX4

2 94 T/C = thé tich khdi u trung binh ciia nhém dicu trl/the tich khdi u cia nhém lam chimg x
100. Gid tri P (nhu duoc chi ra bing ddu hoa thi) c6 ngudn gbe tir thir nghiém T Student so sénh
nhém diéu tri véi nhom chimg khong didu tri. Dua vao c4c théng sb do ngay 25/26/217.
b osILS = (T C)/C x 100, trong d6 T = thoi gian gifra dén thoi gian cudi cua nhém diéu tri va
C = thoi gian giita dén thoi gian cubi ctia nhém chimg khong diéu tri. Gié tri P (nhw dugc chi
ra bang d4u hoa thi) c6 nguon goc tir so sanh theo nhém log Kaplan Meier ctia nhém diéu tri so
v6i nhém chirng khong didu tri. Dwa vao diém cudi 2000 mm?>,

*p <0,05; **p <0,001.
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Tai liéu vién din

Noi dung cua tAt ca cac tai lidu dugc vién din (bao gém cac tai liu k¥ thuét, patent,
don yéu ciu cép patent, va website) ma co thé dugc vién din trong subt don sang ché
ndy chi dugc dua vao ddy tron ven cho muc dich bét ky, nhu 13 c4c tai liéu tham khao
duoc vién dan & day.
Céac ndi dung tuong duong

Sang ché co6 thé dugc dua ra trong cac dang cu thé khac ma khong di tréch khoi
ndi dung hodc céc dic tinh thiét yéu cia séng ché. Céc phuong 4n dugc néu & trén do
d6 dugc xem nhu tit ca chi d& minh hoa hon 13 gi6i han séng ché dugc md ta theo sang
ché. Pham vi cua sang ché do d6 dugc chira bing yéu cau bao ho kém theo hon 1a phan
mb ta néu & trén, va tit ca cac thay doi xult phét tir nghia va pham vi ctia nhitng ndi

dung trong duong voi yéu cau bao ho do d6 du dinh dugc bao gbm & day.
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YEU CAU BAO HQ
1. Protein lién két chtra ving lién két khang nguyén c6 kha nang lién két véi DLL4, trong d6
ving lién két khang nguyén nay chira tap hop bao gdm sdu trinh ty ving quyét dinh tinh bd trg
(complementarity determing region: CDR): CDR-H1, CDR-H2, CDR-H3, CDR-L1, CDR-L2
va CDR-L3, trong d6:
(a) CDR-H1 dugc chon tir nhém bao gbm:

cac gbe 31-35 cia SEQ ID NO:171 (CDR-H1 VH.1 1A11);
céc gbe 31-35 cia SEQ ID NO:172 (CDR-H1 VH.1a 1A11);
cac gbe 31-35 cia SEQ ID NO:173 (CDR-H1 VH.1b 1A11);
cac gbe 31-35 cia SEQ ID NO:174 (CDR-H1 VH.2a 1A11);
céc gbe 31-35 cia SEQ ID NO:187 (CDR-H1 h1A11VH.1);
céc gbe 31-35 cia SEQ ID NO:188 (CDR-H1 h1A11.A6);
céc gbe 31-35 cia SEQ ID NO:189 (CDR-H1 h1A11.A8);
cac gbe 31-35 ciia SEQ ID NO:190 (CDR-H1 h1A11.C6);
cac gbe 31-35 ciia SEQ ID NO:191 (CDR-H1 h1A11.A11);
céc gbe 31-35 cia SEQ ID NO:192 (CDR-H1 h1A11.B5);
céc gbe 31-35 cia SEQ ID NO:193 (CDR-H1 h1A11.E12);
céc gbe 31-35 cia SEQ ID NO:194 (CDR-H1 h1A11.G3);
céc gbe 31-35 ciia SEQ ID NO:195 (CDR-H1 h1A11.F5); va
céc gbe 31-35 ciia SEQ ID NO:196 (CDR-H1 h1A11.H2);
(b) CDR-H2 duoc chon tir nhém bao gdm:

chc gbe 50-66 cia SEQ ID NO:171 (CDR-H2 VH.1 1A11);
céc gbe 50-66 ctia SEQ ID NO:172 (CDR-H2 VH.1a 1A11);
céc gbe 50-66 ctia SEQ ID NO:173 (CDR-H2 VH.1b 1A11);
céc gbe 50-66 ciia SEQ ID NO:174 (CDR-H2 VH.2a 1A11);
céc gbe 50-66 cia SEQ ID NO:187 (CDR-H2 h1A11VH.1);
céc gbe 50-66 cia SEQ ID NO:188 (CDR-H2 h1A11.A6);
céc gbe 50-66 ctia SEQ ID NO:189 (CDR-H2 h1A11.A8);
chc gbe 50-66 ctia SEQ ID NO:190 (CDR-H2 h1A11.C6);
céc gbe 50-66 ctia SEQ ID NO:191 (CDR-H2 h1A11.A11);
céc gbe 50-66 cia SEQ ID NO:192 (CDR-H2 h1A11.B5);
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cac gbe 50-66 ctia SEQ ID NO:193 (CDR-H2 h1A11.E12);
céc gbe 50-66 cita SEQ ID NO:194 (CDR-H2 h1A11.G3);
céc gbe 50-66 ciia SEQ ID NO:195 (CDR-H2 h1A11.F5); va
céc gbe 50-66 ctia SEQ ID NO:196 (CDR-H2 h1A11.H2);

(c) CDR-H3 dugc chon tir nhém bao gf“)m:

céc gbe 99-107 cua SEQ ID NO:171 (CDR-H3
céc gbe 99-107 cia SEQ ID NO:172 (CDR-H3
cac gbc 99-107 cia SEQ ID NO:173 (CDR-H3
cac gbe 99-107 cna SEQ ID NO:174 (CDR-H3
céc gbe 99-107 cua SEQ ID NO:187 (CDR-H3
céc gbe 99-107 cia SEQ ID NO:188 (CDR-H3
céc gbe 99-107 cua SEQ ID NO:189 (CDR-H3
cac gbc 99-107 ctia SEQ ID NO:190 (CDR-H3
céc gbe 99-107 cia SEQ ID NO:191 (CDR-H3
céc gbe 99-107 cta SEQ ID NO:192 (CDR-H3
cac géc 99-107 ctia SEQ ID NO:193 (CDR-H3
cac gbe 99-107 ctia SEQ ID NO:194 (CDR-H3
céc gbe 99-107 ctia SEQ ID NO:195 (CDR-H3
cac gbe 99-107 ctia SEQ ID NO:196 (CDR-H3

(d) CDR-L1 dugc chon tir nhém bao gbm:

VH.1 1A11);
VH.la 1A11);
VH.1b 1A11);
VH.2a 1A11);
h1A11VH.1);
h1A11.A6);
h1A11.A8);
h1A11.C6);
h1A11.A11);
h1A11.B5);
h1A11.E12);
h1A11.G3);
h1A11.F5); va
h1A11.H2);

chc gbe 24-34 ctia SEQ ID NO:175 (CDR-L1 VL.1 1A11);
céc gbc 24-34 clia SEQ ID NO:176 (CDR-L1 VL.1a 1A11);
céc gbc 24-34 cia SEQ ID NO:177 (CDR-L1 VL.1b 1A11);
chc gbe 24-34 ctia SEQ ID NO:178 (CDR-L1 VL .2a 1A11);
céc gbc 24-34 clia SEQ ID NO:197 (CDR-L1 h1A11VL.1);
céc gbc 24-34 ciia SEQ ID NO:198 (CDR-L1 h1A11.A2);
céc gbc 24-34 cia SEQ ID NO:199 (CDR-L1 h1A11.A12);
céc gbc 24-34 ciia SEQ ID NO:200 (CDR-L1 h1A11.A7);
céc gbc 24-34 ciia SEQ ID NO:201 (CDR-L1 h1A11.B4);
céc gbc 24-34 ciia SEQ ID NO:202 (CDR-L1 h1A11.B5); va
céc gbe 24-34 ciia SEQ ID NO:203 (CDR-L1 h1A11.E12);

(e) CDR-L2 dugc chon tir nhém bao gbm:
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cac gbc 50-56 ciia SEQ ID NO:175 (CDR-L2 VL.1 1A11);
céc gbe 50-56 ciia SEQ ID NO:176 (CDR-L2 VL.la 1A11);
céc gbe 50-56 ctia SEQ ID NO:177 (CDR-L2 VL.1b 1A11);
céc gbe 50-56 ctia SEQ ID NO:178 (CDR-L2 VL.2a 1A11);
céc gbe 50-56 ciia SEQ ID NO:197 (CDR-L2 h1A11VL.1);
cc gbe 50-56 ctia SEQ ID NO:198 (CDR-L2 h1A11.A2);
céc gbe 50-36 cia SEQ ID NO:199 (CDR-L2 hl1A11.A12);
céc gbe 50-36 ctia SEQ ID NO:200 (CDR-L2 h1A11.A7);
céc gbe 50-56 ctia SEQ ID NO:201 (CDR-L2 hl1A11.B4);
céc gbe 50-36 cia SEQ ID NO:202 (CDR-L2 h1A11.B5); va
céc gbe 50-56 ctia SEQ ID NO:203 (CDR-L2 h1A11.E12);

va
(f) CDR-L3 dugc chon tir nhém bao gdm:

céc gbc 89-97 ciia SEQ ID NO:175 (CDR-L3 VL.1 1A11);

cac goc 89-97 cia SEQ ID NO:176 (CDR-L3 VL.la 1A11);

céc gbc 89-97 ciia SEQ ID NO:177 (CDR-L3 VL.1b 1A11);

céc gbc 89-97 ciia SEQ ID NO:178 (CDR-L3 VL.2a 1A11);

cac gbc 89-97 ctia SEQ ID NO:197 (CDR-L3 hlA11VL.1);

cac gbc 89-97 ciia SEQ ID NO:198 (CDR-L3 hl1A11.A2);

cac gbc 89-97 ciia SEQ ID NO:199 (CDR-L3 hl1A11.A12);

cac gbe 89-97 ciia SEQ ID NO:200 (CDR-L3 h1A11.A7);

céc goc 89-97 ciia SEQ ID NO:201 (CDR-L3 h1Al11.B4);

cac gbc 89-97 ciia SEQ ID NO:202 (CDR-L3 h1A11.B5); va

céc gbc 89-97 ciia SEQ ID NO:203 (CDR-L3 hl1A11.E12).
2. Protein lién két theo diém 1, trong d6 protein lién két ndy chira tdp hgp CDR bao gdm
ba CDR dugc chon tir nhém bao gdm cac tip hgp CDR ving bién dbi bao gbdm:

tap hop VH 1A11 CDR bao gdm:
CDR-H1: céc gbc 31-35 ciia SEQ ID NO:159;
CDR-H2: céc gbc 50-66 ctia SEQ ID NO:159; va
CDR-H3: c4c gbe 99-107 ctia SEQ ID NO:159;
tap hop VL 1A11 CDR bao gom:
CDR-L1: c4c gbc 24-34 ctia SEQ ID NO:160;
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CDR-L2: cac gbe 50-56 cia SEQ ID NO:160; va

CDR-L3: c4c gbc 89-97 ciia SEQ ID NO:160;
tap hop VH.1 1A11 CDR bao gdm:

CDR-HI: c4c gbc 31-35 ciia SEQ ID NO:171;

CDR-H2: cac gbc 50-66 ctia SEQ ID NO:171; va

CDR-H3: cac gbc 99-107 cia SEQ ID NO:171;
tap hop VH.la 1A11 CDR bao gbm:

CDR-HI: c4c gbc 31-35 ctia SEQ ID NO:172;

CDR-H2: c4c gbc 50-66 ciia SEQ ID NO:172; va

CDR-H3: cac gbc 99-107 cia SEQ ID NO:172;
tap hop VH.1b 1A11 CDR bao gdm:

CDR-HI: c4c gbc 31-35 cia SEQ ID NO:173;

CDR-H2: céc gbe 50-66 ctia SEQ ID NO:173; va

CDR-H3: cac gbc 99-107 ciia SEQ ID NO:173;
tap hop VH.2a 1A11 CDR bao gdm:

CDR-H1: c4c gbc 31-35 ctia SEQ ID NO:174;

CDR-H2: c4c gbc 50-66 cia SEQ ID NO:174; va

CDR-H3: cé4c gbc 99-107 ctia SEQ ID NO:174;
tap hop VL.1 1A11 CDR bao gdm:

CDR-LI1: c4c gbc 24-34 ctia SEQ ID NO:175;

CDR-L2: céc gbc 50-56 ctia SEQ ID NO:175; va

CDR-L3: c4c gbc 89-97 ctia SEQ ID NO:175;
tap hop VL.la 1A11 CDR bao gdm:

CDR-L1: cac gbc 24-34 cia SEQ ID NO:176;

CDR-L2: céc gbe 50-56 ctia SEQ ID NO:176; va

CDR-L3: c4c gbc 89-97 cia SEQ ID NO:176;
tp hop VL.1b 1A11 CDR bao gbm: .

CDR-LI: c4c gbc 24-34 ctia SEQ ID NO:177;

CDR-L2: cac géc 50-56 cia SEQ ID NO:177; va

CDR-L3: cac géc 89-97 cua SEQ ID NO:177;
tap hop VL.2a 1A11 CDR bao gom:

CDR-LI: c4c gbc 24-34 ctia SEQ ID NO:178;
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CDR-L2: c4c gbc 50-56 ctia SEQ ID NO:178; va

CDR-L3: céc gbc 89-97 ctia SEQ ID NO:178;
tap hop VH h1A11VH.1 CDR bao goém:

CDR-H1: cac géc 31-35 cua SEQ ID NO:187;

CDR-H2: c4c gbc 50-66 ciia SEQ ID NO:187; va

CDR-H3: céc gbc 99-107 ctia SEQ ID NO:187;
tap hop VH h1A11.A6 CDR bao gdm:

CDR-H1: céc gbc 31-35 ctia SEQ ID NO:188;

CDR-H2: céc gbc 50-66 ctia SEQ ID NO:188; va

CDR-H3: céc gbc 99-107 ctia SEQ ID NO:188;
tap hop VH h1A11.A8 CDR bao gdm:

CDR-H1: cac gbc 31-35 ciia SEQ ID NO:189;

CDR-H2: cac gbc 50-66 ciia SEQ ID NO:189; va

CDR-H3: cac géc 99-107 cua SEQ ID NO:189;
tap hop VH h1A11.C6 CDR bao gom:

CDR-HI1: cac géc 31-35 cia SEQ ID NO:190;

CDR-H2: cac gbc 50-66 ciia SEQ ID NO:190; va

CDR-H3: c4c gbc 99-107 ciia SEQ ID NO:190;
tap hgp VH h1A11.A11 CDR bao gdm:

CDR-H1: céc gbc 31-35 ciia SEQ ID NO:191;

CDR-H2: c4c gbc 50-66 ctia SEQ ID NO:191; va

CDR-H3: cac gbc 99-107 ciia SEQ ID NO:191;
tap hgp VH h1A11.B5 CDR bao gdm:

CDR-H1: c4c gbc 31-35 ctia SEQ ID NO:192;

CDR-H2: céc gbc 50-66 ctia SEQ ID NO:192; va

CDR-H3: cac gbc 99-107 ctia SEQ ID NO:192;
tap hop VH h1A11.E12 CDR bao gdm:

CDR-H1: céc gbc 31-35 ciia SEQ ID NO:193;

'CDR-H2: cac gdc 50-66 cia SEQ ID NO:193; va

CDR-H3: cac gbc 99-107 cia SEQ ID NO:193;
tap hgp VH h1A11.G3 CDR bao gom:

CDR-H1: céc gbc 31-35 ciia SEQ ID NO:194;
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CDR-H2: cac gbe 50-66 ciia SEQ ID NO:194; va

CDR-H3: c4c gbc 99-107 ctia SEQ ID NO:194;
tap hop VH h1A11.F5 CDR bao gdm:

CDR-H1: c4c gbc 31-35 ciia SEQ ID NO:195;

CDR-H2: c4c gbe 50-66 ciia SEQ ID NO:195; va

CDR-H3: cac gbc 99-107 ctia SEQ ID NO:195;
tap hop VH h1A11.H2 CDR bao gbm:

CDR-H1: céc gbe 31-35 ctia SEQ ID NO:196;

CDR-H2: c4c gbc 50-66 ciia SEQ ID NO:196; va

CDR-H3: c4c gbc 99-107 ctia SEQ ID NO:196;
tap hgp VL h1A11VL.1 CDR bao gdm:

CDR-L1: cac gbc 24-34 ctia SEQ ID NO:197;

CDR-L2: céc géc 50-56 cua SEQ ID NO:197; va

CDR-L3: c4c gbc 89-97 ciia SEQ ID NO:197;
tap hop VL h1A11.A2 CDR bao gdm:

CDR-L1: c4c gbc 24-34 ciia SEQ ID NO:198;

CDR-L2: céc gbc 50-56 ctia SEQ ID NO:198; va

CDR-L3: cac gbc 89-97 ciia SEQ ID NO:198;
tap hgp VL h1A11.A12 CDR bao gdm:

CDR-L1: cac gbc 24-34 ciia SEQ ID NO:199;

CDR-L2: céc géc 50-56 cua SEQ ID NO:199; va

CDR-L3: c4c gbc 89-97 ciia SEQ ID NO:199;
tap hgp VL h1A11.A7 CDR bao gom:

CDR-L1: c4c gbc 24-34 ctia SEQ ID NO:200;

CDR-L2: céc gbc 50-56 ciia SEQ ID NO:200; va

CDR-L3: c4c gbc 89-97 ciia SEQ ID NO:200;
tap hgp VL h1A11.B4 CDR bao gdm:

CDR-L1: céc gbc 24-34 ctia SEQ ID NO:201;

CDR-L2: céc gbe 50-56 ctia SEQ ID NO:201; va

CDR-L3: cac gbc 89-97 ciia SEQ ID NO:201;
tap hop VL h1A11.B5 CDR bao gdm:

CDR-L1: céc gbc 24-34 cia SEQ ID NO:202;
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CDR-L2: c4c gbc 50-56 ctia SEQ ID NO:202; va
CDR-L3: cé4c gbc 89-97 cia SEQ ID NO:202;
va
tap hop VL h1A11.E12 CDR bao gbm:
CDR-L1: c4c gbc 24-34 cia SEQ ID NO:203;
CDR-L2: céc géc 50-56 cua SEQ ID NO:203; va
CDR-L3: cac gbc 89-97 ciia SEQ ID NO:203.
3. Protein lién két theo diém 2, trong d6 protein nay chira it nhét hai tip hgp CDR viing
bién ddi.
4. Protein lién két theo diém 3, trong d6 it nhét hai tdp hop CDR ving bién d6i dugc

chon tir nhém bao gdm:

tap hop VH 1A11 CDR va tép hop VL 1A11 CDR;

tap hop VH.1 1A11 CDR va tép hop VL.1 1A11 CDR;

tap hop V.1 1A11 CDR va tap hop VL.1a 1A11 CDR;

tap hop VL1 1A11 CDR va tap hop VL.1b 1A11 CDR;

tap hop VH.1 1A11 CDR va t4p hop VL.2a 1A11 CDR;

tap hop VH.1a 1A11 CDR va tip hop VL.1 1A11 CDR;

tap hop VH.1a 1A11 CDR va tap hop VL.1a 1A11 CDR;

tap hop VH.1a 1A11 CDR va tap hop VL.1b 1A11 CDR;

tap hop VH.1a 1A11 CDR va t4p hop VL.2a 1A11 CDR;

tap hop VEL.1b 1A11 CDR va tap hop VL.1 1A11 CDR;

tap hop VH.1b 1A11 CDR va tap hop VL.1a 1A11 CDR;

tap hop VH.1b 1A11 CDR va tp hop VL.1b 1A11 CDR;

tap hop VH.1b 1A11 CDR va tap hop VL.2a 1A11 CDR;

tap hop VH.2a 1A11 CDR va t4p hop VL.1 1A11 CDR;

tap hop VIH.2a 1A11 CDR va tap hop VL.1a 1A11 CDR;

tap hop VH.2a 1A11 CDR va tAp hop VL.1b 1A11 CDR;

tap hop VH.2a 1A11 CDR va tip hop VL.2a 1A11 CDR;

tap hop VH h1A11.A6 CDR va tép hop VL h1A11 VL.1 CDR;
tip hop VELh1A11.C6 CDR va tap hop VL h1A11VL.1 CDR;
tap hop VH h1A11.A11 CDR va tp hop VL h1A11 VL.1 CDR;
tap hop VH h1A11.A8 CDR va t4p hop VL h1A11 VL.1 CDR;
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tdp hop VH h1A11 VH.1 CDR va tap hgp VL h1A11 VL.1 CDR;

tdp hop VHh1A11 VH.1 CDR va tap hop VL h1A11.B4 CDR;

tdp hop VH h1A11 VH.1 CDR va tap hgp VL h1A11.A7 CDR;

tap hgp VHh1A11 VH.1 CDR va tép hop VL h1A11.A12 CDR;

tdp hop VHh1A11 VH.1 CDR va tdp hop VL h1A11.A2 CDR;

tap hgp VHh1A11.B5 CDR va tap hgp VL h1A11.B5 CDR;

tap hop VH h1A11.E12 CDR va tap hop VL h1A11.E12 CDR;

tap hop VHh1A11.G3 CDR va tdp hop VL h1A11.E12 CDR;

tap hgp VH h1A11.F5 CDR va tép hop VL h1A11.E12 CDR; va

tap hop VH h1A11.H2 CDR va tap hop VL h1A11.E12 CDR.
5. Protein lién két theo diém 1, trong d6 protein ndy con chira thém trinh ty khung nhén
clia nguoi.
6. Protein lién két theo diém 5, trong d6 trinh ty khung nhén ctia nguoi chira trinh ty axit

amin dugc chon tir nhdm bao gbm SEQ ID NO: 6-34 va SEQ ID NO: 35-98.

7. Protein lién két theo diém 5, trong d6 protein lién két nay chura it nhét mot trinh tu

khung nhan dugc chon tir nhém bao gf‘)m:

(a) khung chudi ning-1 (H-FR1): E-V-Q-L-V-E-S-G-G-G-L-V-Q-P-G-G-S-L-R-L-
S-C-A-A-S-G-F-T-F-X30 (SEQ ID NO:143), trong d6 X30 1a S, R hodc G;

(b) khung chudi ning-2 (H-FR2): W-V-R-Q-A-P-G-K-G-L-E-W-V-A (SEQ ID
NO:144);

(c) khung chudi ning-3 (H-FR3): R-F-T-I-S-R-D-N-A-K-X1 1-S-L-Y-L-Q-M-N-S-
L-R-A-E-D-T-A-V-Y-Y-C-X31-R (SEQ ID NO:145), trong do:

X111a N hoic S; va
X311a A hodc S;
(d) khung chudi ning-4 (H-FR4): W-G-Q-G-T-L-V-T-V-S-S (SEQ ID NO: 146);,

() khung chudi nhe-1 (L-FR1): D-I-Q-M-T-Q-S-P-S-S-L-8-A-8-V-G-D-R-V-T-I-
T-C (SEQ ID NO:147);

(f) khung chudi nhe-2 (L-FR2): W-Y-Q-Q-K-P-G-K-X9-P-K-L-L-I-X15 (SEQ ID
NO:1438), trong do:
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X9 1a A hoac S; va
X151aF hoac Y;

(¢) khung chuBi nhe-3 (L-FR3): G-V-P-S-R-F-S-G-S-G-S-G-T-D-X15-T-L-T-I-S-
S-L-Q-P-E-D-F-A-T-Y-Y-C (SEQ ID NO:149), trong do:

X151a F hodc S; va
(h) khung chudi nhe-4 (L-FR4): F-G-Q-G-T-K-L-E-I-K (SEQ ID NO:150).

8. Protein lién két theo diém 2, trong d6 ving lién két khang nguyén chira c4c trinh ty

vung bién d6i dugc chon tir nhém bao gdm:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

159 va SEQ ID NO:
171 va SEQ ID NO:
171 va SEQ ID NO:
171 va SEQ ID NO:
171 va SEQ ID NO:
172 va SEQ ID NO:
172 va SEQ ID NO:
172 va SEQ ID NO:
172 va SEQ ID NO:
173 va SEQ ID NO:
173 va SEQ ID NO:
173 va SEQ ID NO:
173 va SEQ ID NO:
174 va SEQ ID NO:
174 va SEQ ID NO:
174 va SEQ ID NO:
174 va SEQ ID NO:
188 va SEQ ID NO:
190 va SEQ ID NO:
191 va SEQ ID NO:
189 va SEQ ID NO:
187 va SEQ ID NO:
187 va SEQ ID NO:
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SEQ ID NO: 187 va SEQ ID NO: 200;
SEQ ID NO: 187 va SEQ ID NO: 199;
SEQ ID NO: 187 va SEQ ID NO: 198;
SEQ ID NO: 192 va SEQ ID NO: 202;
SEQ ID NO: 193 va SEQ ID NO: 203;
SEQ ID NO: 194 va SEQ ID NO: 203;
SEQ ID NO: 195 va SEQ ID NO: 203; va
SEQ ID NO: 196 va SEQ ID NO: 203.
9. Protein lién két theo diém 5, trong d6 trinh tu khung ctia protein li€n két nay chira it
nhét mot sy thay thé axit amin so v6i ving khung nhan dong mAm cua ngudi & ge chinh
dugc chon tir nhém bao gbm:
gbc lién ké véi CDR;
gbc & vi tri glycosyl hoa;
gbc hiém;
gbc c6 kha ning tuong tac voi DLL4 ciia ngudi;
gbc c6 kha ning twong tac voi CDR;
gbec chudn;
gdc tiép xtic gifra ving bién dbi chudi ning va ving bién dbi chudi nhe;
gbc trong ving Vernier; va
gbc trong viing chdng 14n gitta CDR1 chudi ning bién ddi theo dinh nghia Chothia
va khung chudi ning d4u tién theo dinh nghia Kabat.
10. Protein lién két theo diém 5, trong 6 khung nhan clia ngudi bao gOm it nhit mot sy
thay thé axit amin ving khung, trong d6 trinh tu axit amin cia khung c6 mirc 4o tuong
dbng vé& mit trinh ty it nhit 65% so v&i trinh ty khung nhén dong mam ciia ngudi va
chira it nhat 70 gdc axit amin twong dbng véi khung nhan dong mam cla ngudi.
11. Protein lién két theo diém 1, trong d6 ving lién két khang nguyén chira cac trinh ty
ving bién dbi dugc chon tir nhém bao gbm:
SEQ ID NO: 159 va SEQ ID NO:160;
SEQ ID NO: 171 va SEQ ID NO:175;

SEQ ID NO: 171 va SEQ ID NO:176;
SEQ ID NO: 171 va SEQ ID NO:177;
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SEQ ID NO: 171 va SEQ ID NO:178;
SEQ ID NO: 172 va SEQ ID NO:175;
SEQ ID NO: 172 va SEQ ID NO:176;
SEQ ID NO: 172 va SEQ ID NO:177,
SEQ ID NO: 172 va SEQ ID NO:178;
SEQ ID NO: 173 va SEQ ID NO:175;
SEQ ID NO: 173 va SEQ ID NO:176;
SEQ ID NO: 173 va SEQ ID NO:177;
SEQ ID NO: 173 va SEQ ID NO:178;
SEQ ID NO: 174 va SEQ ID NO:175;
SEQ ID NO: 174 va SEQ ID NO:176;
SEQ ID NO: 174 va SEQ ID NO:177;
SEQ ID NO: 174 va SEQ ID NO:178; va
SEQ ID NO: 187 va SEQ ID NO:197.

12. Protein lién két theo diém 1, trong d6 protein lién két nay c6 kha ning ngin chin sy
twong tac clia DLL4 v&i protein Notch.

13. Protein lién két theo diém 1, trong d6 protein lién két nay c6 kha ning ngin chin sy
tuong tic cia DLL4 v6i protein Notch nay dugc chon tir nh6m bao gdbm Notch-1, Notch-
2, Notch-3, Notch-4 va td hop ctia ching,

14. Protein lién két theo diém 1, trong d6 protein lién két nay c6 kha ning diéu hoa chirc
ndng sinh hoc ciia DLLA4.

15. Protein lién két theo didm 1, trong d6 protein lién két nay c6 kha ning trung hoa
chirc néng sinh hoc ctia DLL4.

16. Protein lién két theo diém 1, trong d6 protein lién két nay c6 kha ning trc ché hoat
tinh VEGFR2, hoat tinh VEGFR1 hodc c4 hai.

17. Protein lién két theo diém 1, trong d6 protein lién két nay c6 kha nang 1am giadm kha
ning lién két cia DLL4 véi thy thé ctia né.

18. Protein lién két theo diém 1, trong d6 protein lién két ndy c6 kha nang rc ché su tao

mach binh thudng.
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19. Protein lién két theo diém 1, trong d6 protein lién két c6 hing s6 tbc d6 két hop (Kon)
v6i DLL4 dugc chon tir nhém bao gdm: it nhit khoang 102M-'s™'; it nhit khoang 10°M-
IsL: it nhat khoang 10Ms; it nhét khoang 10°M-'s™!; va it nhét khoang 10°M's™!, nhu
do bing phuong phap cdng hudng plasmon bé mit.

20. Protein lién két theo didm 1, trong d6 protein lién két nay c6 hing sb toc do phan ly
(Koff) véi DLL4 dugc chon tir nhdm bao gdm: cao nhét khoang 10-3s}; cao nhét khoang
10%s°; cao nhét khoang 10-5s’!; va cao nhét khoang 10%s’!, nhu do bang phuong phap

cdng hudng plasmon bé mit.

21. Protein lién két theo diém 1, trong d6 protein lién két nay c¢6 hing sb phan ly (Kp)
v&i DLL4 duge chon tir nhém bao gdm: cao nhit khoang 10”7 M; cao nhét khoang 107
M: cao nhét khoang 10 M; cao nhét khoang 1019 M; cao nhit khoang 101! M; cao nhét
khoang 10712 M; va cao nhét khoang 10"1> M.

22. Chu tric protein lién két chira protein lién két theo diém 1, trong d6 cAu tric protein
lién két nay con chira thém polypeptit lién két hodic viing bao toan ctia globulin mién
dich.

23. Chu truc protein lién két theo diém 22, trong d6 protein lién két nay duoc chon tur

nhém bao gom:

phan tir globulin mién dich,
khang thé don dong,
khang thé kham,

khang thé ghép CDR,
Fab,

Fab',

F(ab')2,

Fv,

Fv dugc lién két disulfua,
scFv,

khéng thé ving don,
diabody,

khang thé da dic hiéu,
khang thé dic higu kép,
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protein lién két globulin mién dich ving bién ddi kép (DVD-Ig), va
khang thé ¢6 hai vi trf lién két dic hiéu.
24. Chu trac protein lién két theo diém 22, trong d6 cdu truc protein lién két nay chira

ving béo toan globulin mi&n dich chudi ning dugc chon tir nhém bao gdm:

ving bao toan IgM clia nguoi,

ving bao toan IgG1 cla ngudi,

ving bao toan IgG2 cua nguoi,

ving bao toan IgG3 cla ngudi,

ving bao toan IgG4 cia nguoi,

ving bao toan IgE cia ngudi, va

ving bao toan IgA cla ngudi.
25. Chu tric protein lién két theo diém 22, trong d6 céu trc protein lién két nay chua
ving bao toan globulin mién dich c6 trinh ty axit amin dugc chon tir nhém bao gbm:
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6 va t6 hop clia chiing.

26. Thé lién hop protein lién két chira cAu trac protein lién két theo diém 22, trong d6
thé lién hop protein lién két ndy con chita thém tdc nhan dugc chon tir nhém bao gbm:

tac nhan tao anh, tdc nhan diéu tri, tdc nhan ddc t€ bao va phan tir gan ket mién dich.

27. Thé lién hop protein lién két theo diém 26, trong d6 tac nhan 1a tdc nhén tao anh
duoc chon tir nhém bao gdm chét danh ddu phéng xa, enzym, chét danh déu huynh
quang, chét danh d4u phét quang, chét danh ddu phat quang sinh hoc, chét danh diu c6
tir tinh va biotin.

28. Thé lién hop protein lién két theo diém 26, trong d6 tic nhén tao anh 1a chét dénh
dAu phong xa duge chon tir nhém bao gdm: *H, 1*C, 338, 20Y, #Tc, !In, 1271, BIL, 7L,
166Ho va 133Sm.

29. Thé lién hop protein lién két theo didm 26, trong d6 tac nhan 1a tac nhan diéu trj
hodc tac nhan doc té bao dugc chon tir nhém bao gbm: chét chéng chuyén hoa, tac nhan
alkyl hoa, chét khéng sinh, yéu td sinh trudng, xytokin, tdc nhan chéng tao mach, chét
chbng phén bao, anthraxyclin, doc t6 va tac nhan gay chét té bao theo chuong trinh,
30. CAu tric protein lién két theo diém 22, trong do6 protein lién két c6 mo hinh glycosyl

héa clia nguoi.
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31. Thé lién hop protein lién két theo diém 26, trong d6 protein lién két c6 mo hinh
glycosyl hoa cla nguoi.
32. Protein lién két theo diém 1, trong d6 protein lién két nay ton tai duéi dang tinh thé.
33. Cu tréic protein lién két theo diém 22, trong d6 c4u triic protein lién két nay ton tai
duéi dang tinh thé.
34. Thé lién hop protein lién két theo diém 26, trong d6 céu tric protein lién két ton tai
duéi dang tinh thé.
35. Protein lién két theo didm 32, trong d6 tinh thé 1a tinh thé dugc giai phong c6 kiém
soat khong chira chét mang.
36. CAu triic protein lién két theo diém 33, trong do tinh thé 1a tinh thé dugc giai phong
c6 kiém soét khong chira chit mang.
37. Thé lién hop protein lién két theo diém 34, trong d6 tinh thé 13 tinh thé dugc giai
phong co kiém soat khong chira chét mang.
38. Protein lién két theo diém 32, trong d6 tinh thé protein lién két c6 thoi gian ban thai
in vivo 16n hon so véi protein lién két twong ing dang hoa tan.
39. Chu truc protein lién két theo diém 33, trong d6 tinh thé céu tric protein lién két co
thoi gian ban thai in vivo 16n hon so v6i cAu trc protein lién két twong ing dang hoa
tan.
40. Thé lién hop protein lién két theo diém 34, trong d6 tinh thé ctia thé lién hop protein
lién két c6 thoi gian béan thai in vivo 16n hon so voi thé lién hop protein lién két twong
ung dang hoa tan.
41. Protein lién két theo didm 32, trong d6 tinh thé protein lién két gitt duoc hoat tinh
sinh hoc ctia dang phi tinh thé cua protein lién két.
42. CAu tric protein lién két theo didm 33, trong d6 tinh thé cu triic protein lién két gitt
duoc hoat tinh sinh hoc cia dang phi tinh thé cua ciu tric protein lién Kkét.
43. Thé lién hop protein lién két theo diém 34, trong d6 thé lién hop protein lién két gitr

duoc hoat tinh sinh hoc ciia dang phi tinh thé cia thé lién hop protein lién két.
44. Axit nucleic phan 1ap ma hoéa trinh ty axit amin cta protein lién két theo diém 1.

45. Vecto chira axit nucleic phan lap theo diém 44.
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46. Vecto theo diém 45, trong d6 vecto ndy dugc chon tir nhém bao gdm: pcADN, pTT,
pTT3, pEFBOS, pBV, pJV va pBJ.
47. Té bao chu chtra vecto theo diém 45.
48. Té bao chu theo didm 47, trong d6 té bao chii nay 1a té bao chua c6 nhan thyc.
49. Té béo chu theo diém 48, trong d6 té bao chi nay 14 t& bao Escherichia coli.
50. Té bao chii theo diém 47, trong d6 t& bao chii nay 12 té bao nhén thyec.

51. Té bao chi theo didm 50, trong d6 t& bao nhan thuc duge chon tir nhom bao gdm: té

bao sinh vat nguyén sinh, t€ bao dong vét, t€ bao thyc vat va t€ bao nam.

52. Té bao chii theo diém 51, trong d6 té bao nhan thyc 12 té bao dong vat dugc chon tir

nhém bao gdm: t& bao dong vat ¢6 vi, té bao chim va té bao con tring.

53. T& bao chi theo didm 52, trong d6 té bao dong vat ¢6 vi 1a t& bao CHO.

54. Té bao chi theo didm 52, trong d6 té bao dong vat c6 vi 1a té bao COS.

55. Té bao chu theo diém 51, trong d6 t€ bao ném 1a té bao Saccharomyces cerevisiae.
56. Té bao chu theo diém 52, trong d6 té bao con tring 12 té bao S1.

57. Phuong phép san xuét protein lién két ma lién két v6i DLL4 clia ngudi, trong d6
phuong phép nay bao gbm budc nudi cAy té bao chii theo diém 47 trong moi truong nudi

cdy trong diéu kién du dé tao ra protein lién két ma lién két v6i DLL4 ctia nguoi.
58. Protein lién két duoc san xuét bing phuong phép theo diém 57.
59. Ché phim dé giai phong protein lién két, trong d6 ché phim nay chira:

(a) dang bao ché, trong d6 dang bao ché nay chira protein lién két dang tinh thé
theo diém 32 va thanh phan khac; va

(b) it nh4t mot chit mang loai polyme. -

60. Ché phidm theo diém 59, trong d6 chit mang loai polyme 13 polyme dwgc chon tir
mdt hodc nhidu nhém bao gdm: poly(axit acrylic), poly(xyanoacrylat), poly(axit amin),
poly (anhydrit), poly(depsipeptit), poly(este), poly(axit lactic), poly(axit lactic-co-
glycolic) hoic PLGA, poly(b-hydroxybutyrat), poly(caprolacton), poly(dioxanon), poly
(etylen glycol), poly((hydroxypropyl)metacrylamit), poly[(organo)phosphazen], poly
(ortho este), poly(ruou vinylic), poly(vinylpyrolidon), copolyme anhydrit maleic - alkyl
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vinyl ete, rugu da chirc pluronic, albumin, alginat, xenluloza va cac dan xuét xenluloza,
colagen, fibrin, gelatin, axit hyaluronic, oligosacarit, glycaminoglycan, polysacarit dugc

sulfat hoa, hdn hop va céc copolyme cia chung.

61. Ché phdm theo diém 59, trong d6 thanh phén khéc dugc chon tir nhém bao gbm
albumin, sacaroza, trehaloza, lactitol, gelatin, hydroxypropyl-B-xyclodextrin,

metoxypolyetylen glycol va polyetylen glycol.
62. Dugc phim chira protein lién két theo diém 1 va chit mang dugc dung.

63. Dugc phim theo diém 62, trong d6 dugc pham nay con chira thém it nhét mot tac

nhan b sung dé didu tri ri loan trong d6 hoat tinh ctia DLL4 1a bat l¢i.

64. Dugc pham theo diém 63, trong @6 tac nhan bd sung duge chon tir nhém bao gbm:
tac nhan diéu tri; tic nhan tao anh; tdc nhin chéng ung thu; téc nhan hoéa tri liéu; chét tc
ché tao mach; khang thé khang VEGF; khéng thé khang EGFR; khang thé khang cMet;
khéng thé khéng ErbB3; khang thé khang HER2; khéng thé khang CD20; aflibercept;
chét trc ché kinaza; chit chen phan tir ddng kich thich; khang thé khang B7.2; CTLA4-
Ig; chét chen phan tir gin két; khang thé khang E selectin; khang thé khang L selectin;
khéng thé khang xytokin hogic méanh chirc ndng cua n6; khang thé khang IL-18; khang
thé khang TNF; khang thé khang IL-6; methotrexat; corticosteroit; xyclosporin;
rapamyxin; FK506; tdc nhén alkyl héa ADN; xisplatin; carboplatin; tac nhan khéng
tubulin; paclitaxel; docetaxel; doxorubicin; gemcitabin; gemzar; anthraxyclin;
adriamyxin; chét wrc ché topoisiomersaza I; chét tc ché topoisomeraza IT; 5-fluorouraxil
(5-FU); leucovorin; irinotecan; chét trc ché thu thé tyrosin kinaza, chét trc ché su chét té
bao theo chuong trinh; chét trc ché Bel2/Belx; erlotinib, gefitinib, chét tc ché COX-2,
celecoxib, cyclosporin; rapamycin; nhdn phat hién duoc hodc phan tir thong bao; chét
dbi khang TNF; chét chéng thap khép; chét gian co; thudc ngu; thudc giam dau; thube
gdy mé; thudc an than; chit gdy mé cuc bo; chit chen than kinh co; chit khang vi sinh
vat; thubc tri bénh vay nén; corticosteroit; steroit déng héa; erythropoietin; chit tao mién
dich; globulin midn dich; chét trc ché midn dich; hormon tang truéng; thube thay thé
hormon; thudc phong xa; thube chéng trAm cam; thudc chéng loan than; thude kich
thich; thubc chita hen; chat chu van beta; steroit x0ng; epinephrin; chit twong tu

epinephrin ctia n6; xytokin; va chat doi van xytokin.

65. Protein lién két theo diém 1, trong d6 protein lién két nay 12 khang thé.
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66. Protein lién két theo diém 65, trong d6 khéng thé dwgc chon tir nhém bao gdm
khang thé don dong, globulin mién dich bac bén c6 chidu dai ddy du, phan ti IgG, phan
tir IgG1, khang thé kham, khéng thé ghép CDR, khéng thé dugc lam tuong thich véi

ngudi va khang thé truéng thanh vé 4i luc.
67. Protein lién két theo diém 66, trong d6 khang thé nay 1a khang thé don dong.

68. Protein lién két theo diém 8, trong d6 hai ving bién ddi c6 trinh tu axit amin duoc

chon tir nhém bao gdm:

SEQ ID NO:188 va SEQ ID NO:197,

SEQ ID NO:190 va SEQ ID NO:197, va

SEQ ID NO:191 va SEQ ID NO:197.
69. Protein lién két chira trinh ty viing bién dbi ctia chudi ning va trinh ty ving bién dbi
ctia chudi nhe ma cung nhau tao ra vi tri lién két chirc ning cho DLLA4, trong d6 céc
ving bién dbi nay chtra cac CDR 1-3 néu trong SEQ ID NO:187 va cac CDR 1-3 néu
- trong SEQ ID NO:197.

70. Protein lién két theo diém 69, trong d6 cac viing bién dbi chira trinh ty néu trong
SEQ ID NO:187 va SEQ ID NO:197.

71. Protein lién két theo diém 1, trong d6 protein lién két 1a protein lién két globulin

mién dich ving bién d6i kép (DVD-Ig).

72. Protein lién két DVD-Ig chira trinh ty viing bién dbi ciia chudi ning va trinh ty ving
bién d6i ciia chudi nhe ma ciing nhau tao ra vi tri lién két chirc niang cho DLL4, trong
d6 cac ving bién dbi chira cac CDR 1-3 néu trong SEQ ID NO:187 va cac CDR 1-3 néu
trong SEQ ID NO:197.

73. Protein lién két DVD-Ig theo diém 72, trong d6 cic ving bién dbi chira trinh ty néu
trong SEQ ID NO:187 va SEQ ID NO:197.

74. Protein lién két theo diém 69, trong d6 proteiri lién két nay 13 khéng thé.

75. Protein lién két theo diém 70, trong d6 protein lién két nay 1a khéng thé.
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<110> ABBOTT LABORATORIES
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XUAT VA DUOC PHAM CHUA PROTEIN LIEN KET NAY
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<140>
<1l41>
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<151> 2010-03-02

<160> 206

<170> PatentIn version 3.5
<210> 1

<211l> 685

<212> PRT
<213> Homo sapiens

<400> 1
Met Ala Ala Ala Ser Arg Ser Ala Ser Gly Trp Ala Leu Leu Leu Leu
1 5 10 15

Val Ala Leu Trp Gln Gln Arg Ala Ala Gly Ser Gly Val Phe Gln Leu
20 25 30

Gln Leu Gln Glu Phe Ile Asn Glu Arg Gly Val Leu Ala Ser Gly Arg
35 40 45

Pro Cys Glu Pro Gly Cys Arg Thr Phe Phe Arg Val Cys Leu Lys His
50 55 60

Phe Gln Ala Val Val Ser Pro Gly Pro Cys Thr Phe Gly Thr val Ser
65 70 75 80

Thr Pro Val Leu Gly Thr Asn Ser Phe Ala Val Arg Asp Asp Ser Ser
85 90 95

Gly Gly Gly Arg Asn Pro Leu Gln Leu Pro Phe Asn Phe Thr Trp Pro
100 105 110

Gly Thr Phe Ser Leu Ile Ile Glu Ala Trp His Ala Pro Gly Asp Asp
115 120 125

Leu Arg Pro Glu Ala Leu Pro Pro Asp Ala Leu Ile Ser Lys Ile Ala
130 135 140

Ile Gln Gly Ser Leu Ala Val Gly Gln Asn Trp Leu Leu Asp Glu Gln
145 150 155 160

Thr Ser Thr Leu Thr Arg Leu Arg Tyr Ser Tyr Arg Val Ile Cys Ser
165 170 175

Asp Asn Tyr Tyr Gly Asp Asn Cys Ser Arg Leu Cys Lys Lys Arg Asn
180 185 190

-189-



Asp

Leu

Gly

225

Cys

Asn

Asp

Thr

Gln

305

Cys

Gly

Gly

Ser

Asn

385

Lys

Cys

Thr

Cys

Thr
465

Ile

Thr

His

Pro

210

Cys

Arg

Gly

Glu

His

290

Arg

Glu

Ser

Tyr

Pro

370

Tyr

Lys

Leu

Gly

Ala
450

Cys

Asp

Asp

Phe

195

Gly

His

Pro

Cys

Gly

275

His

Ser

Leu

Cys

Tyr

355

Cys

Ala

val

Asn

Thr

435

His

Pro

Ala

Leu

Gly

Trp

Glu

Gly

Arg

260

Trp

Ser

Tyr

Glu

Lys

340

Gly

Phe

Cys

Asp

Arg

420

Tyr

Gly

Ala

Cys

Ser
500

His

Thr

Gln

Trp

245

His

Gly

Pro

Thr

Leu

325

Asp

Leu

Asn

Glu

Arg

405

Gly

cys

Gly

Gly

Ala
485

Thr

Tyr

Gly

Asn

230

Gln

Gly

Gly

Cys

Cys

310

Ser

Gln

His

Gly

Cys

390

Cys

Pro

Glu

Thr

Phe
470

Ser

Asp

Val

Glu

215

Gly

Gly

Thr

Leu

Lys

295

Thr

Glu

Glu

Cys

Gly

375

Pro

Thr

Ser

Leu

Cys
455

Ser

Ser

Thr

Cys

200

Tyr

Tyr

Arg

Cys

Phe

280

Asn

Cys

Cys

Asp

Glu

360

Ser

Pro

Ser

Arg

His

440

His

Gly

Pro

Phe
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Gln

Cys

Cys

Leu

Ser

265

Cys

Gly

Arg

Asp

Gly

345

His

Ccys

Asn

Asn

Met

425

val

Asp

Arg

Cys

val
505

Pro

Gln

Ser

Cys

250

Thr

Asp

Ala

Pro

Ser

330

Tyxr

Ser

Arg

Phe

Pro

410

Cys

Ser

Leu

Arg

Phe
490

Cys
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Asp

Gln

Lys

235

Asn

Pro

Gln

Thr

Gly

315

Asn

His

Thr

Glu

Thr

395

Cys

Arg

Asp

Glu

Cys
475

Asn

Asn

Gly

Pro

220

Pro

Glu

Trp

Asp

Cys

300

Tyr

Pro

Cys

Leu

Arg

380

Gly

Ala

Cys

Cys

Asn
460

Glu

Arg

Cys

Asn

205

Ile

Ala

Cys

Gln

Leu

285

Ser

Thr

Cys

Leu

Ser

365

Asn

Ser

Asn

Arg

Ala

445

Gly

val

Ala

Pro

Leu

Cys

Glu

Ile

Cys

270

Asn

Asn

Gly

Arg

Cys

350

Cys

Gln

Asn

Gly

Pro

430

Arg

Leu

Arg

Thr

Tyr
510

Ser

Leu

Cys

Pro

255

Thr

Tyr

Ser

Val

Asn

335

Pro

Ala

Gly

Cys

Gly

415

Gly

Asn

Met

Thr

Cys
495

Gly

Cys

Ser

Leu

240

His

Cys

Cys

Gly

Asp

320

Gly

Pro

Asp

Ala

Glu

400

Gln

Phe

Pro

Cys

Ser
480

Tyr

Phe



Val Ser

515

Gly

vVal
530

Trp Ala

Leu Met

545

Gly

Asp Asp Gly

Asp Asn Leu

Glu Glu

595

Leu

Gln Asn His

610
Gly Thr
625

Met

Lys Ala Pro

Ala Ile Cys

Ser Glu Glu

675

<210> 2
<211> 2058

<212>
<213>

ADN
Homo

<400> 2

atggcggcag

cagcagcgceg

cgcggcgtac

tgccttaagce

acgccggtat

Arg Cys

val

Ser

val Ala

Glu

Leu

val

Phe Pro

520
Gly Vval
535

Ala val

550

Ser Arg

565

Ile
580

Pro
Val Asp
Thr

Leu

Pro Gly

Glu

Ala

Cys

Asp

Lys

Ala Met

Ala Gln

val Gly

Gly

Arg

Asn

Leu
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Leu

Leu Ala

Gln Leu

555
Asn Leu
570

Lys Asn

585

Leu
600

Gly

Tyr Asn

615

Phe Pro

630

Leu Arg

645

Ser Pro

660

Arg Asn

sapiens

cgtceceggag

cggececggcete

tggccagtgg

acttccaggce

tgggcaccaa

Leu

Arg

Glu

His Ser

Ser

Asp

Cys Val

680

cgcctetgge

cggcgtette

gcggecttgce

ggtcgtcteg

ctcetteget

Asp

Leu

His

Glu

Met

665

Ile

Lys Ser

Ala

Pro

Ser Asp

635

Lys Pro

650

Tyr Gln

Ala Thr

tgggcgctac

cagctgcagce

gagcccggcet

ccecggaccect

gtccgggacg
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Pro Ser

525

Pro

val
540

Leu Leu

Arg Leu Arg

Ser Asp Phe

Thr Gln

590

Asn

Asn Cys

605

Gly

Gly Pro Leu

620

Lys Ser Leu

Glu Cys Arg

Ser Val Cys

670

Glu Vval

685

tgctgetggt

tgcaggagtt

gccggacttt

gcaccttcgg

acagtagcgg

Phe Pro

Val

Leu

Pro
560

Arg

Gln
575

Lys
Lys Lys
Lys Gln
Gly Arg

Glu
640

Gly

Ile
655

Ser

Leu Ile

ggcactttgg

catcaacgag

cttececgegte

gaccgtctce

cggggggcgce

60

120

180

240

300



aaccctctcce

gcttggcacg

agcaagatcg

accagcaccc

ggagacaact

cagccagatg

atctgtecttt

tgccgecceccag

cacggcacct

tgtgaccaag

tccaacagtg

tgtgagctgg

gaccaggagg

cacagcacct

aaccaggggyg

aagaaagtgg

ggtccaagcc

gtcagcgact

gggctcatgt

atcgatgcect

acagacacct

aactgcceccett

cgccaggaga

ccatccaggg

tcacaaggct

gctececgecet

gcaacttgtc

cgggctgtca

gctggcaggg

gcagcactcc

atctcaacta

ggcagcgaag

agctcagcga

atggctacca

tgagctgcgce

ccaactatgc

acaggtgcac

gcatgtgcecg

gtgcccgtaa

gcacctgccc

gtgcctcgag

ttgtgtgcaa

caatttcacc

cgacctgcgg

ctcectaget

gcgctactct

gtgcaagaag

ctgcectgecc

tgaacagaat

ccggetgtgt

ctggcaatgt

ctgcacccac

ctacacctgce

gtgtgacagc

ctgecctgtgt

cgactccccc

ttgtgaatgt

cagcaacccc

ctgececgtect

ccecttgcgcece

tgceggette

tceetgette

ctgcccttat
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tggccgggta
ccagaggcct
gtgggtcaga
taccgggtca
cgcaatgacc
ggttggactg
ggctactgca
aacgaatgca
acttgtgatg
cactccccecat
acctgtcgcece
aacccctgtce
cctecggget
tgcttcaatg
ccccccaact
tgtgccaacyg
ggattcacgg
cacggtggca
tctggccgac

aacagggcca

ggctttgtgg
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cctteteget

tgccaccaga

actggttatt

tctgcagtga

acttcggcca

gggaatattg

gcaagccagc

tccecceccacaa

agggctgggg

gcaagaatgg

caggctacac

gcaatggagg

actatggcct

ggggctcctg

tcaccggcete

ggggacagtg

gcacctactg

cttgccatga

gctgtgaggt

cctgctacac

gcagccgctg

catcatcgaa

tgcactcatc

ggatgagcaa

caactactat

ctatgtgtgce

ccaacagcct

agagtgcctce

tggctgtcge

aggcctgttt

ggcaacgtgc

tggtgtggac

cagctgtaag

gcattgtgaa

ccgggagcgce

caactgcgag

cctgaaccga

tgaactccac

cctggagaat

gcggacatcc

cgacctctcce

cgagttcccc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



gtgggcttgce
ctgctggtac
.gacgacggca
cctgecegecce
gacaagtcca
ccectggggce
aaggcgccac
cccagggact

attgccacgg

<210> 3
<211> 330
<212> PRT

<213> Homo

<400> 3

Ala Ser Thr

Ser Thr Ser

Phe Pro Glu
35
Gly val His
50

Ser

Leu Ser

65

cgccecagctt

tgctgggcat

gcagggaagc

agcttaaaaa

actgtggcaa

gggggaccat

tgcggttaca

ccatgtacca

aggtataa

sapiens

Lys Gly

Gly Gly

20

Pro Val

Thr Phe

val Vval

Pro

Thr

Thr

Pro

Thr

70

cceectgggtg

ggtggcagtg

catgaacaac

cacaaaccag

acagcaaaac

gccaggaaag

cagtgaaaag

gtctgtgtgt

Ser Val

Ala Ala

Val Ser

40

Ala Vval

55

Vval Pro

21403

gcecgtetege
gctgtgcggce
ttgtcggact
aagaaggagc
cacacattgg
tttccccaca
ccagagtgtc

ttgatatcag

Phe Phe Leu

10

Leu Gly Cys

25
Ser

Trp Asn

Leu Gln Ser

Ser Ser Ser

75

-193-

tgggtgtggg

agctgcggcet

tccagaagga

tggaagtgga

actataatct

gtgacaagag

ggatatcagc

aggagaggaa

Ala

Leu

Gly

Ser

60

Leu

Pro

val

Ala

45

Gly

Gly

Ser

Lys

30

Leu

Leu

Thr

Ser

15

Asp

Thr

Tyr

Gln

gctggcagty

tcgacggccg

caacctgatt

ctgtggcectg

ggccccaggyg

cttaggagag

gatatgctcc

tgaatgtgtc

Lys

Tyr

Ser

Ser

Thr

80

1620

1680

1740

1800

1860

1920

1980

2040

2058
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Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95
Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140
val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 190
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn

195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu

225 230 235 240

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr

245 250 255
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
290 295 300

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr

305 310 315 320
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Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

<210> 4

<211l>

<212>

330

PRT

325

<213> Homo sapiens

<400> 4

Ala

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

val

145

Tyxr

Ser

Thr

Pro

val

50

Ser

Ile

vVal

Ala

Pro

130

val

val

Thr

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

val

Asp

Lys

Gly

20

Pro

Thr

val

Asn

Pro

100

Glu

Asp

Asp

Gly

Gly

Gly

Val

Phe

val

val

85

Lys

Ala

Thr

val

val

165

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Ala

Leu

Ser

150

Glu

Ser

Ala

val

Ala

55

val

His

Cys

Gly

Met

135

His

val

val

Ala

Ser

40

val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

330

Phe Pro

10
Leu Gly
25

Trp Asn

Leu Gln

Ser Ser

Pro Ser

90

Lys Thr

105

Pro Ser

Ser Arg

Asp Pro

Asn Ala

170

-195-

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

val

Thr

Pro

val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Ser

Lys

30

Leu

Leu

Thr

val

Pro

110

Phe

val

Phe

Pro

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu
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Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 190
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225 230 235 240

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
290 295 300

val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210> 5

<211> 106

<212> PRT

<213> Homo sapiens

<400> 5
Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
1 5 10 15

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

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

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

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

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

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
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<210> 6

<211>
<212>

105
PRT

100

<213> Homo sapiens

Pro

Lys

Thr

Thr

Tyxr

70

Cys

Thr

tao

Ser

Ala

val

Thr

55

Leu

Gln

Glu

Val

Thr

Ala

40

Thr

Ser

val

Cys

21403

105

Thr Leu
10

Leu Val
25

Trp Lys
Pro Ser
Leu Thr
Thr His

90

Ser
105

Phe

Cys

Ala

Lys

Pro

75

Glu

Pro

Leu

Asp

Gln

60

Glu

Gly

trinh tu nhan tao: Peptit tdng hop

<400> 6
Gln Pro Lys Ala Ala
1 5
Glu Leu Gln Ala Asn
20
Tyr Pro Gly Ala Val
35
Lys Ala Gly Val Glu
50
Tyr Ala Ala Ser Ser
65
His Arg Ser Tyr Ser
85
Lys Thr val Ala Pro
100
<210> 7
<211> 4
<212> PRT
<213> Trinh ty nhén
<220>
<223> M6 ta
<220>
<221> MOD_RES
<222> (3)..(3)
<223> Axit amin bat ky
<400> 7
Phe Gly Xaa Gly
1
<210> 8
<211l> 9
<212> PRT
<213> Trinh ty nhén tao
<220>
<223>
<220>
<221> MOD_RES
<222> (2)..(9)

<223> Axit amin bit ky
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M6 ta trinh tu nhan tao: Peptit téng hop

Pro

Ile

Ser

45

Ser

Gln

Ser

Ser

Ser

30

Ser

Asn

Trp

Thr

Ser

15

Asp

Pro

Asn

Lys

Val
95

Glu

Phe

val

Lys

Ser

80

Glu
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<400> 8

Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 9

<211> 5

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> M& ta trinh tu nhan tao: Peptit tdng hop
<400> 9

Leu Glu Trp Ile Gly

1 5

<210> 10

<211> 4

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> M& ta trinh tu nhan tao: Peptit tdng hop

<220>

<221> MOD_RES

<222> (3)..(3)

<223> Axit amin bat k¥

<400> 10
Trp Gly Xaa Gly
1

<210> 11

<211> 30

<212> PRT

<213> Homo sapiens

<400> 11
clu val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

<210> 12
<211> 14
<212> PRT
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<213> Homo sapiens

<400> 12
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala
1 5 10

<210> 13

<211> 32

<212> PRT

<213> Homo sapiens

<400> 13
Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu Gln
1 5 10 15

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 14

<211> 11

<212> PRT

<213> Homo sapiens

<400> 14
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 15

<211> 30

<212> PRT

<213> Homo sapiens

<400> 15
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

<210> 16

<211> 14

<212> PRT

<213> Homo sapiens

<400> 16
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser
1 5 10

<210> 17

<211> 32

<212> PRT

<213> Homo sapiens

<400> 17
Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln
1 5 10 15

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30
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<210> 18

<211> 11

<212> PRT

<213> Homo sapiens

<400> 18
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 19

<211> 30

<212> PRT

<213> Homo sapiens

<400> 19
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

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

<210> 20

<211> 14

<212> PRT

<213> Homo sapiens

<400> 20
Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly
1 5 10

<210> 21

<211> 32

<212> PRT

<213> Homo sapiens

<400> 21
Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Vval Tyr Met Glu
1 5 10 15

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 22

<211> 11

<212> PRT

<213> Homo sapiens

<400> 22
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 23

<211> 30

<212> PRT

<213> Homo sapiens
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<400> 23
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Vval Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

<210> 24

<211> 14

<212> PRT

<213> Homo sapiens

<400> 24
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala
1 5 10

<210> 25

<211> 32

<212> PRT

<213> Homo sapiens

<400> 25
Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln
1 5 10 15

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 26

<211> 11

<212> PRT

<213> Homo sapiens

<400> 26
Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
1 5 10

<210> 27

<211> 30

<212> PRT

<213> Homo sapiens

<400> 27
@lu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

<210> 28

<211> 14

<212> PRT

<213> Homo sapiens

<400> 28

-201-



21403

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

<210> 29

<211> 32

<212> PRT

<213> Homo sapiens

<400> 29
Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln
1 5 10 15

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 30

<211> 11

<212> PRT

<213> Homo sapiens

<400> 30
Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
1 5 10

<210> 31

<211> 30

<212> PRT

<213> Homo sapiens

<400> 31
¢lu val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser
20 25 30

<210> 32

<211> 14

<212> PRT

<213> Homo sapiens

<400> 32
Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu Ala
1 5 10

<210> 33

<211> 32

<212> PRT

<213> Homo sapiens

<400> 33
Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Vval Leu Thr
1 5 10 15

Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg
20 25 30
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<210> 34

<211> 11

<212> PRT

<213> Homo sapiens

<400> 34
Trp Gly Gln Gly Thr Thr Vval Thr Val Ser Ser
1 5 10

<210> 35

<211> 30

<212> PRT

<213> Homo sapiens

<400> 35
@lu val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser
20 25 30

<210> 36

<211> 14

<212> PRT

<213> Homo sapiens

<400> 36
Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu Ala
1 5 10

<210> 37

<211> 32

<212> PRT

<213> Homo sapiens

<400> 37
Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Ser Gln Val Val Leu Thr
1 5 10 15

Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg
20 25 30

<210> 38

<211> 11

<212> PRT

<213> Homo sapiens

<400> 38
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
1 5 10

<210> 39
<211> 30
<212> PRT
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<213> Homo sapiens

<400> 39
Glu Vval Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

<210> 40

<211> 14

<212> PRT

<213> Homo sapiens

<400> 40
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val Gly
1 5 10

<210> 41

<211> 32

<212> PRT

<213> Homo sapiens

<400> 41
Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser Leu Tyr Leu Gln
1 5 10 15

Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 42

<211> 11

<212> PRT

<213> Homo sapiens

<400> 42
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
1 5 10

<210> 43

<211> 30

<212> PRT

<213> Homo sapiens

<400> 43
@lu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

<210> 44

<211l> 14

<212> PRT

<213> Homo sapiens
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<400> 44
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser
1 5 10

<210> 45

<211> 32

<212> PRT

<213> Homo sapiens

<400> 45
Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu Gln
1 5 10 15

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 46

<211> 11

<212> PRT

<213> Homo sapiens

<400> 46
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
1 5 10

<210> 47

<211> 30

<212> PRT

<213> Homo sapiens

<400> 47
¢lu Vval Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser
20 25 30

<210> 48

<211> 14

<212> PRT

<213> Homo sapiens

<400> 48
Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly
1 5 10

<210> 49

<211> 32

<212> PRT

<213> Homo sapiens

<400> 49
Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr Met Glu
1 5 10 15

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30
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<210> 50

<211> 11

<212> PRT

<213> Homo sapiens

<400> 50
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
1 5 10

<210> 51

<211> 30

<212> PRT

<213> Homo sapiens

<400> 51
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

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

<210> 52

<211> 14

<212> PRT

<213> Homo sapiens

<400> 52
Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly
1 5 ' 10

<210> 53

<211> 32

<212> PRT

<213> Homo sapiens

<400> 53
Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu
1 5 10 15

Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 54

<211> 11

<212> PRT

<213> Homo sapiens

<400> 54
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
1 5 10

<210> 55
<211> 30
<212> PRT
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<213> Homo sapiens

<400> 55
Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser
20 25 30

<210> 56

<211> 14

<212> PRT

<213> Homo sapiens

<400> 56
Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly

1 5 10

<210> 57

<211> 32
<212> PRT
<213> Homo sapiens

<400> 57
Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys
1 5 10 15

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 58

<211> 11

<212> PRT

<213> Homo sapiens

<400> 58
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 59

<211> 30

<212> PRT

<213> Homo sapiens

<400> 59
@lu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
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Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Gly Ser Ile Ser
20 25 30

<210> 60

<211> 14

<212> PRT

<213> Homo sapiens

<400> 60
Trp Ile Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile Gly
1 5 10

<210> 61

<211> 32

<212> PRT

<213> Homo sapiens

<400> 61
Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Ser Phe Tyr Leu Gln
1 5 10 15

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 62

<211> 11

<212> PRT

<213> Homo sapiens

<400> 62
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 63

<211> 30

<212> PRT

<213> Homo sapiens

<400> 63
Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Gly Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser
20 25 30

<210> 64

<211> 14

<212> PRT

<213> Homo sapiens

<400> 64

Trp Ile Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile Gly
1 5 10

<210> 65
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<211> 32
<212> PRT
<213> Homo sapiens

<400> 65
Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Tyr Leu Lys
1 5 10 15

Leu Ser Ser Val Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 66

<211> 11

<212> PRT

<213> Homo sapiens

<400> 66
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 67

<211> 30

<212> PRT

<213> Homo sapiens

<400> 67
elu val Gln Leu Val Gln Ser Gly Thr Glu Val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Val Ser Gly Gly Ser Ile Ser
20 25 30

<210> 68

<211> 14

<212> PRT

<213> Homo sapiens

<400> 68
Trp Ile Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Ile Gly
1 5 10

<210> 69

<211> 32

<212> PRT

<213> Homo sapiens

<400> 69
Gln Val Thr Ile Ser Val Asp Thr Ser Phe Asn Thr Phe Phe Leu Gln
1 5 10 15

Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg
20 25 30

<210> 70
<211> 11
<212> PRT
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<213> Homo sapiens

<400> 70
Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
1 5 10

<210> 71

<211> 30

<212> PRT

<213> Homo sapiens

<400> 71
Glu Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser
20 25 30

<210> 72

<211> 14

<212> PRT

<213> Homo sapiens

<400> 72
Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly
1 5 10

<210> 73

<211> 32

<212> PRT

<213> Homo sapiens

<400> 73
Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Val Leu Thr
1 5 10 15

Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg
20 25 30

<210> 74

<211> 11

<212> PRT

<213> Homo sapiens

<400> 74
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
1 5 10

<210> 75

<211> 30

<212> PRT

<213> Homo sapiens

<400> 75
¢lu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Lys Ser Gly Gly
1 5 10 15
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Arg
20 25 30

<210> 76

<211> 14

<212> PRT

<213> Homo sapiens

<400> 76
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala
1 5 10

<210> 77

<211> 32

<212> PRT

<213> Homo sapiens

<400> 77
Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln
1 5 10 15

Leu Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Lys
20 25 30

<210> 78

<211> 11

<212> PRT

<213> Homo sapiens

<400> 78
Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
1 5 10

<210> 79

<211> 30

<212> PRT

<213> Homo sapiens

<400> 79
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val Vval Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Gly
20 25 30

<210> 80

<211> 14

<212> PRT

<213> Homo sapiens

<400> 80
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala
1 5 10
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<210> 81
<211> 32
<212> PRT

<213> Homo sapiens

<400> 81
Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln

1 5 10 15

Leu Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Lys

20 25 30

<210> 82
<211> 11
<212> PRT

<213> Homo sapiens

<400> 82
Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser

1 5 10

<210> 83
<211> 23
<212> PRT

<213> Homo sapiens

<400> 83
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
20

<210> 84
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<211l> 15
<212> PRT

<213> Homo sapiens

<400> 84

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr

1 5 10 15
<210> 85

<211> 32

<212> PRT

<213> Homo sapiens

<400> 85

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr

1 5 10 15

Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys

20 25 30

<210> 86
<211> 10
<212> PRT

<213> Homo sapiens

<400> 86
Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

1 5 10

<210> 87
<211> 23
<212> PRT

<213> Homo sapiens-
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<400> 87
Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys

20

<210> 88
<211l> 15
<212> PRT

<213> Homo sapiens

<400> 88
Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile Tyr

1 5 10 15

<210> 89
<211> 32
<212> PRT

<213> Homo sapiens

<400> 89
Gly Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr

1 5 10 15

Leu Thr Ile Ser Ser Leu Gln Ser Glu Asp Phe Ala Val Tyr Tyr Cys

20 25 30

<210> 90
<211> 10
<212> PRT

<213> Homo sapiens
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<400> 90
Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

1 5 10

<210> 91
<211> 23
<212> PRT

<213> Homo sapiens

<400> 91
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly

1 5 10 15

Glu Arg Ala Thr Ile Asn Cys

20

<210> 92
<211> 15
<212> PRT

<213> Homo sapiens

<400> 92
Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr

1 5 10 15

<210> 93
<211l> 32
<212> PRT

<213> Homo sapiens

<400> 93
Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr

1 5 10 15
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Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys

20 25 30

<210> 94
<211> 11
<212> PRT

<213> Homo sapiens

<400> 94
Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg

1 5 10

<210> 95
<211> 23
<212> PRT

<213> Homo sapiens

<400> 95
Glu Ile val Met Thr Gln Ser Pro Ala Thr Leu Ser val Ser Pro Gly

1 5 10 15

- Glu Arg Ala Thr Leu Ser Cys

20

<210> 96
<211l> 15
<212> PRT

<213> Homo sapiens

<400> 96
Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile Tyr

1 5 10 15
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<210> 97
<211l> 32
<212> PRT

<213> Homo sapiens

<400> 97
Gly Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr

1 5 10 15

Leu Thr Ile Ser Ser Leu Gln Ser Glu Asp Phe Ala Val Tyr Tyr Cys

20 25 30

<210> 98
<211> 11
<212> PRT

<213> Homo sapiens

<400> 98
Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg

1 5 10

<210> 99
<211l> 23
<212> PRT

<213> Homo sapiens

<400> 99

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
20

<210> 100

-217-



21403

<211> 15
<212> PRT
<213> Homo sapiens

<400> 100
Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile Tyr
1 5 10 15

<210> 101

<211l> 32

<212> PRT

<213> Homo sapiens

<400> 101
Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
20 25 30

<210> 102

<211> 11

<212> PRT

<213> Homo sapiens

<400> 102
Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
1 5 10

<210> 103

<211> 23

<212> PRT

<213> Homo sapiens

<400> 103
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys
20

<210> 104

<211> 15

<212> PRT

<213> Homo sapiens

<400> 104
Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr
1 5 10 15

<210> 105

<211> 32

<212> PRT

<213> Homo sapiens

<400> 105
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'

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
20 25 30

<210> 106

<211> 11

<212> PRT

<213> Homo sapiens

<400> 106

Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg

1 5 10

<210> 107
<211> 22
<212> PRT

<213> Homo sapiens

<400> 107
Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly Gln

1 5 10 15

Thr Ala Ser Ile Thr Cys

20

<210> 108
<211l> 15
<212> PRT

<213> Homo sapiens

<400> 108

Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Val Leu vVal Ile Tyr
1 5 10 15

<210> 109

<211> 32

<212> PRT

<213> Homo sapiens
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<400> 109
Gly Ile Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asp Thr Ala Thr
1 5 10 15

Leu Thr Ile Ser Gly Thr Gln Pro Met Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

<210> 110

<211l> 10

<212> PRT

<213> Homo sapiens

<400> 110
Phe Gly Tyr Gly Thr Lys Val Thr Val Leu
1 5 10

<210> 111

<211> 22

<212> PRT

<213> Homo sapiens

<400> 111
Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly Gln
1 5 10 15

Thr Ala Ser Ile Thr Cys
20

<210> 112

<211> 15

<212> PRT

<213> Homo sapiens

<400> 112
Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Val Leu Val Ile Tyr
1 5 10 15

<210> 113

<211> 32

<212> PRT

<213> Homo sapiens

<400> 113
Gly Ile Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asp Thr Ala Thr
1 5 10 15

Leu Thr Ile Ser Gly Thr Gln Pro Met Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

<210> 114

<211> 10

<212> PRT

<213> Homo sapiens

<400> 114
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Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
1 5 10

<210> 115

<211> 21

<212> PRT

<213> Homo sapiens

<400> 115
Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser vVal Ser Pro Gly Gln Thr
1 5 10 15

Ala Ser Ile Thr Cys
20

<210> 116

<211> 15

<212> PRT

<213> Homo sapiens

<400> 116

Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Val Leu Val Ile Tyr
1 5 10 15
<210> 117

<211> 32

<212> PRT

<213> Homo sapiens

<400> 117
Gly Ile Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asp Thr Ala Thr
1 5 10 15

Leu Thr Ile Ser Gly Thr Gln Pro Met Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

<210> 118

<211> 10

<212> PRT

<213> Homo sapiens

<400> 118
Gly Gly Gly Thr Lys Leu Thr vVal Leu Gly
1 5 10

<210> 119

<211> 22

<212> PRT

<213> Homo sapiens

<400> 119
Leu Tyr Val Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly Gln
1 5 10 15

Thr Ala Ser Ile Thr Cys
20
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<210> 120

<211> 15

<212> PRT

<213> Homo sapiens

<400> 120
Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Val Leu Val Ile Tyr
1 5 10 15

<210> 121

<211> 32

<212> PRT

<213> Homo sapiens

<400> 121
Gly Ile Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asp Thr Ala Thr
1 5 10 15

Leu Thr Ile Ser Gly Thr Gln Thr Met Asp Glu Ala Asp Tyr Leu Cys
20 25 30

<210> 122

<211> 11

<212> PRT

<213> Homo sapiens

<400> 122
Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly
1 5 10

<210> 123

<211> 23

<212> PRT

<213> Homo sapiens

<400> 123
Glu Tyr Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys
1 5 10 15

Glu Lys Val Thr Ile Thr Cys
20

<210> 124

<211> 15

<212> PRT

<213> Homo sapiens

<400> 124
Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Val Ile Tyr
1 5 10 15

<210> 125

<211> 32

<212> PRT

<213> Homo sapiens
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<400> 125
Gly Val Pro Ser Arg Phe Ser Gly Ser Asn Ser Gly Asp Asp Ala Thr
1 5 10 15

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
20 25 30

<210> 126

<211> 11

<212> PRT

<213> Homo sapiens

<400> 126
Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
1 5 10

<210> 127

<211> 23

<212> PRT

<213> Homo sapiens

<400> 127
Glu Tyr Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Val Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys
20

<210> 128

<211> 15

<212> PRT

<213> Homo sapiens

<400> 128
Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Arg Leu Val Ile Tyr
1 5 10 15

<210> 129

<211> 32

<212> PRT

<213> Homo sapiens

<400> 129
Asp Ile Pro Ala Arg Phe Ser Gly Ser Asn Ser Gly Asp Glu Ala Thr
1 5 10 15

Leu Thr Ile Ser Ser Leu Gln Ser Glu Asp Phe Ala Val Tyr Tyr Cys
20 25 30

<210> 130

<211> 11

<212> PRT

<213> Homo sapiens

<400> 130
Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys Arg
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<210> 131

<211> 23

<212> PRT

<213> Homo sapiens

<400> 131
Asp Tyr Val Leu Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys
20

<210> 132

<211> 15

<212> PRT

<213> Homo sapiens

<400> 132
Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Leu Val Ile Tyr
1 5 10 15

<210> 133

<211> 32

<212> PRT

<213> Homo sapiens

<400> 133
Gly Ile Pro Asp Arg Phe Ser Gly Ser Asn Ser Gly Asp Asp Ala Thr
1 5 10 15

Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys
20 25 30

<210> 134

<211> 11

<212> PRT

<213> Homo sapiens

<400> 134
Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
1 5 10

<210> 135

<211> 22

<212> PRT

<213> Homo sapiens

<400> 135
Leu Pro Val Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly Gln
1 5 10 15

Thr Ala Ser Ile Thr Cys
20
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<210> 136

<211> 15

<212> PRT

<213> Homo sapiens

<400> 136
Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Val Leu Val Ile Tyr
1 5 10 15

<210> 137

<211> 32

<212> PRT

<213> Homo sapiens

<400> 137
Gly Ile Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn Thr Ala Thr
1 5 10 15

Leu Thr Ile Ser Gly Thr Gln Thr Met Asp Glu Ala Asp Tyr Leu Cys
20 25 30

<210> 138

<211> 10

<212> PRT

<213> Homo sapiens

<400> 138

Phe Gly Gly Gly Thr Lys Val Thr val Leu
1 5 10
<210> 139

<211> 22

<212> PRT

<213> Homo sapiens

<400> 139

Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ser Pro Gly Gln
1 5 10 15

Thr Ala Ser Ile Thr Cys

20

<210> 140
<211> 15

<212> PRT
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<213> Homo sapiens

<400> 140
Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Val Leu Val Ile Tyr

1 5 10 15

<210> 141

<211> 32
<212> PRT
<213> Homo sapiens

<400> 141
Gly Ile Pro Glu Arg Phe Ser Gly Ser Asn Ser Gly Asn Thr Ala Thr
1 5 10 15

Leu Thr Ile Ser Gly Thr Gln Thr Met Asp Glu Ala Asp Tyr Leu Cys
20 25 30

<210> 142

<211> 10

<212> PRT

'<213> Homo sapiens

<400> 142
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
1 5 10

<210> 143

<211> 30

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M& ta trinh tuy nhdn tao: Polyeptit tdng hop

<220>

<221> MOD_RES

<222> (30)..(30)

<223> Ser, Arg hodc Gly

<400> 143
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Xaa
20 25 30

<210> 144

<211l> 14

-226-
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<213> Trinh tuy nhan tao

<220>

21403

<223> M6 ta trinh tu nhan tao: Peptit tdng hop

<400> 144

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala

1 5

<210> 145

<211> 32

<212> PRT

<213> Trinh ty nhédn tao

<220>

<223> M& ta trinh tu nhén tao:

<220>
<221> MOD_RES
<222> (11)..(11)

<223> Asn hodc Ser

<220>
<221> MOD_RES
<222> (31)..(31)

<223> Ala hodc Ser

<400> 145

10

Polyeptit téng hop

Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Xaa Ser Leu Tyr Leu Gln

1 5

10 15

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Xaa Arg

20

<210> 146
<211l> 11
<212> PRT
<213> Trinh tuy nhéan tao

25 30
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<220>
<223> M& ta trinh tyu nhan tao: Peptit téng hop

<400> 146
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 147

<211l> 23

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> M& ta trinh tu nhan tao: Peptit tdéng hop

<400> 147
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
20

<210> 148

<211> 15

<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> M8 ta trinh tu nhan tao: Peptit téng hop

<220>

<221> MOD_RES
<222> (9)..(9)
<223> Ala hodc Ser

<220>

<221> MOD_RES
<222> (15)..(15)
<223> Phe hodc Tyr

<400> 148
Trp Tyr Gln Gln Lys Pro Gly Lys Xaa Pro Lys Leu Leu Ile Xaa
1 5 10 15

<210> 149

<211l> 32

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M® ta trinh ty nhan tao: Polypeptit téng hop

<220>
<221> MOD_RES
<222> (15)..(15)
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<223> Phe hodc Ser

<400> 149
Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Xaa Thr
1 5 10 15

Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
20 25 30

<210> 150

<211> 10

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> MO ta trinh tuy nhan tao: Peptit téng hop

<400> 150
Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
1 5 10

<210> 151

<211> 5

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M8 ta trinh ty nhan tao: Peptit téng hogp

<220>

<221> MOD_RES

<222> (1)..(1)

<223> Asn, His hodc Tyr

<220>

<221> MOD_RES
<222> (5)..(5)
<223> Ala hoac Ser

<400> 151
Xaa Phe Pro Met Xaa
1 5

<210> 152

<211> 17

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> M8 ta trinh ty nhan tao: Peptit tdng hop

-229-



21403

<220>

<221> MOD_RES
<222> (1).. (1)
<223> Thr hoac Ser

<220>

<221> MOD_RES
<222> (4)..(4)
<223> Ser hodc Gly

<220>

<221> MOD_RES

<222> (7)..(7)

<223> Gly, Ala, Asp, Ser hodc Glu

<220>

<221> MOD_RES
<222> (8)..(8)
<223> Thr hodc Trp

<220>

<221> MOD_RES

<222> (9)..(9)

<223> Thr, Pro hodc Ala

<220>

<221> MOD_RES

<222> (10)..(10)

<223> Tyr, Ser, Thr hodc Asn

<220>

<221> MOD_RES

<222> (11)..(11)

<223> Tyr hodc Ile

<220>

<221> MOD_RES

<222> (12)..(12)

<223> Arg hodc Gly

<400> 152

Xaa Ile Ser Xaa Ser Asp Xaa Xaa Xaa Xaa Xaa Xaa Asp Ser Val Lys
1 5 10 15

Gly

<210> 153

<211> 9

<212> PRT

<213> Trinh tyu nhén tao
<220>

<223> M& ta trinh ty nhan tao: Peptit tdng hop
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<220>

<221> MOD_RES

<222> (9)..(9)

<223> Tyr, Phe hodc Ser

<400> 153
Gly Tyr Tyr Asn Ser Pro Phe Ala Xaa
1 5

<210> 154

<211> 11

<212> PRT

<213> Trinh ty nhan-tao

<220>
<223> M& ta trinh tu nhédn tao: Peptit tdng hop

<220>

<221> MOD_RES
<222> (4)..(4)
<223> Glu hodc Gln

<220>
<221> MOD_RES
<222> (5)..(5)

<223> Asp hodc Glu

<220>

<221> MOD_RES
<222> (7)..(7)
<223> Tyr hodc Trp

<220>

<221> MOD_RES

<222> (8)..(8)

<223> Ser, Ile, Tyr, Asn hodc Arg

<400> 154
Arg Ala Ser Xaa Xaa Ile Xaa Xaa Asn Leu Ala
1 5 10

<210> 155

<211> 7

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> M& ta trinh tu nhan tao: Peptit tdng hop

<220>

<221> MOD_RES
<222> (3)..(3)
<223> Asn hodc Ser

<220>

<221> MOD_RES
<222> (4)..(4)
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<223> Asn, Asp, Ser, Ile, Tyr hodc Vval

<400> 155
Asp Thr Xaa Xaa Leu Ala Asp
1 5

<210> 156

<211> 9

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> M8 ta trinh tuy nhadn tao: Peptit tdng hop

<220>

<221> MOD_ RES

<222> (4)..(4)

<223> Asn, Asp hodc Thr

<220>

<221> MOD_RES

<222> (5)..(5)

<223> Asn, Tyr hodc Trp

<220>

<221> MOD_RES
<222> (6)..(6)
<223> Tyr hodc Val

<400> 156
Gln Gln Tyr Xaa Xaa Xaa Pro Pro Thr
1 5

<210> 157
<211> 118
<212> PRT
<213> Rattus sp.

<400> 157
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15

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

Gly Met Tyr Trp Ile Arg Gln Ala Pro Thr Lys Gly Leu Gln Trp Val
35 40 45

Ala Phe Ile Ser His Gly Gly Gly Ile Thr Tyr Tyr Arg Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Ser Thr Leu Tyr
65 70 75 80

Leu Gln Met Asp Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr His Cys
85 90 95

Ala Ala Leu Asn Trp Glu Leu Gly Ile Asp Tyr Trp Gly Gln Gly Val
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Met Val Thr Vval
115

<210> 158
<211> 108
<212> PRT

<213> Rattus sp.

<400> 158
Asp Ile Gln Met
1

Glu Thr Ile Ser
20

Leu Ala Trp Tyr
35

Tyr Ala Ala Asn
50

Ser Gly Ser Gly
65

Glu Asp Glu Gly

Thr Phe Gly Ser
100

<210> 159
<211> 118
<212> PRT

<213> Rattus sp.

<400> 159
Glu Val Gln Leu
1

Ser Met Lys Leu
20

Pro Met Ala Trp
35

Ala Thr Ile Ser
50

Lys Gly Arg Phe

65

Leu Gln Val Asn

Ser

Thr

Ile

Gln

Arg

Thr

Asp

85

Gly

val

Ser

val

Ser

Thr

Ser

85

Ser

Gln

Glu

Lys

Leu

Gln

70

Tyr

Thr

Glu

Cys

Arg

Ser

Ile

70

Leu

Ser

Cys

Lys

Gln

55

Tyr

Phe

Lys

Ser

Ala

Gln

Asp

55

Ser

Arg

Pro

Arg

Ser

40

Asp

Ser

Cys

Leu

Gly
Ala
Ala
40

Gly

Arg

Ser

21403

105

Ala Ser
10

Ala Ser
25

Gly Lys
Gly Vval
Leu Lys
Leu Gln

90

Glu Ile
105

Gly Gly
10

Ser Gly
25
Pro Thr

Thr Thr

Asp Asn

Glu Asp

90
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Leu

Glu

Ser

Pro

Ile

75

Gly

Lys

Leu

Phe

Arg

Tyr

Ala

75

Thr

Ser

Asp

Pro

Ser

60

Ser

Ser

Arg

Val

Thr

Gly

Tyr

60

Lys

Ala

Ala

Ile

Gln

45

Arg

Gly

Lys

Gln
Phe
Leu
45

Arg

Ser

Thr

110

Ser

Tyr

30

Leu

Phe

Met

Phe

Pro

Arg

30

Glu

Asp

Thr

Tyr

Leu

15

Ser

Leu

Ser

Gln

Pro
95

Gly
15

Asn
Trp

Ser

Leu

Tyr

95

Gly

Asn

Ile

Gly

Pro

80

Leu

Arg

Phe

val

val

Tyxr

80

Cys



21403

Ser Arg Gly Tyr Tyr Asn Ser Pro Phe Ala Tyr Trp Gly Gln Gly Thr

100

Leu Val Thr Val Ser Ser

115

<210> 160
<211> 108
<212> PRT

<213> Rattus sp.

<400> 160
Asp Ile Gln
1

Glu Thr Vval
Leu Ala Trp

35

Phe Asp Thr
50

Ser Gly Ser
65

Glu Asp Val

Thr Phe Gly

<210> 161
<211> 122
<212> PRT

<213> Rattus sp.

<400> 161
Ala Vval Gln
1

Ser Leu Lys
Ala Met Tyr
35

Ala Arg Ile
50

Ser Val Lys
65

Met

Thr

20

Tyr

Asn

Gly

Ala

Gly
100

Leu
Ile
20

Trp

Arg

Gly

Thr

Ile

Gln

Asn

Thr

Ser

85

Gly

val

Ser

Val

Thr

Arg

Gln

Glu

Gln

Leu

Gln

70

Tyr

Thr

Glu

Cys

Arg

Lys

Phe
70

Ser

Cys

Lys

Ala

55

Ser

Phe

Lys

Ser

Ala

Leu

Pro

55

Thr

Pro

Arg

Pro

40

Asp

Ser

Cys

Leu

Gly

Ala

Ala

40

Asn

Ile

105

Ala Ser
10

Ala Ser
25

Gly Asn

Gly Vval

Leu Lys

Gln Gln

90

Glu Leu
105

Gly Gly
10

Ser Gly
25
Pro Gly

Asn Tyr

Ser Arg

-234-

Leu

Glu

Ser

Pro

Ile

75

Tyr

Lys

Leu

Phe

Lys

Ala

Asp
75

Ser

Asp

Pro

Ser

60

Asn

Asn

Arg

vVal

Thr

Gly

Thr

60

Asp

Ala

Ile

Gln

45

Arg

Ser

Asn

Gln

Phe

Leu

45

Tyr

Ser

110

Ser

Tyr

30

Leu

Phe

Leu

Tyr

Pro

Ser

30

Glu

Tyr

Lys

Leu

15

Ser

Leu

Ser

Gln

Pro
95

Lys

15

Asn

Trp

Ala

Ser

Gly

Asn

Ile

Gly

Ser

80

Pro

Glu

Ala

val

Glu

Met
80



Val Tyr Val Gln

Tyr Cys Thr

Ala
100

Gly Gln Gly val

115

<210> 162

<211> 108

<212> PRT

<213> Rattus sp.

<400> 162
Asp Ile Gln

1

Asp Arg Val

Leu Asp Trp
35

Tyr Tyr Thr
50

Ser Gly Ser
65

Glu Asp Val

Thr Phe Gly

<210> 163
<211> 116
<212> PRT

<213> Rattus sp.

<400> 163
Glu val Gln
1

Ser Leu Lys

Trp Met Thr

Met

Thr

20

Tyr

Asp

Ala

Ala

Ser
100

Leu

Leu
20

Trp

Met Asp Asn Leu

85

Ala Pro Trp Arg

Met Val Thr Vval

Thr Gln

Leu Ser

Gln Gln

His Leu
Thr Asp
70

Thr Tyr
85

Gly Thr

Ser

Cys

Lys

Gln
55
Tyr

Tyxr

Lys

120

Pro

Lys

His
40

Thr

Thr

Cys

Leu

val Glu Ser Gly

5

Ser Cys Leu Ala

Ile Arg Gln Ala

21403

Lys Thr Glu Asp Thr Ala Met Tyr

90

95

Asp Ser Tyr Ala His Val Tyr Trp

105 110

Ser Ser

Pro Val Leu Ser Ala Ser

10

Ala Ser Gln Asn Ile His

25 30

Gly Asp Ala Pro Lys Leu
45

Gly Vval Pro Ser Arg Phe
60

Leu Thr Ile Ser Ser Leu
75

Tyr Gln Tyr Asn Gly Gly
90

Glu Ile Lys Arg
105

Gly Gly Leu Val Gln Pro
10

Val

15

Lys

Leu

Ser

Gln

Pro
95

Gly

Asn

Ile

Gly

Pro
80

Phe

Gly Arg

15

Ser Gly Phe Pro Phe Ser Ser Val

25 30

Pro Gly Lys Gly Leu Glu Trp Ile

-235-



35

Ala Thr Ile Thr

50

Lys G1
65

Leu Gl

y Arg Phe

n Met Thr

Thr Arg Val Gly

100

Thr Val Ser Sexr

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

<400>
Asp Il
1

115

164
109
PRT

Rattus sp.

164
e Gln Met

Glu Thr val Thr

Leu Al
Tyr As
50

Ser Gl
65

Glu As

20
a Trp Phe
35
p Ala Asn

y Ser Gly

p Val Ala

Tyr Thr Phe Gly

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

<400>

100
165
116
PRT
Rattus sp.
165

Glu vVal Gln Leu

1

Ser Val Lys Ile

Asp Il

20

e Ser Trp
35

Asn

Thr

Ser

85

Thr

Thr

Ile

Gln

Thr

Thr

Ser

85

Ala

Ser
Ile
70

Leu

Ser

Gln

Glu

Gln

Leu

Gln

70

Tyr

Gly

Gly
55
Ser

Gly

Phe

Ser

Cys

Lys

His

55

Phe

Phe

Thr

Gln Gln Ser

5

Ser Cys Lys

Ile Lys Gln

21403

40

Ala Ser

Arg Asp

Ser Glu

Asp Tyr
105

Pro Ala
Arg Ala
25

Pro Gly
40

Thr Gly
Ser Leu

Cys Gln

Lys Leu
105

Gly Ala

Thr

Asn

Asp

90

Trp

Ser
10

Ser

Lys

vVal

Lys

Gln

90

Glu

Tyr
val
75

Thr

Gly

Leu

Asp

Ser

Pro

Ile

75

Phe

Leu

Tyr
60
Lys

Ala

Gln

Ser

Asp

Pro

Ser

60

Asn

Tyr

Lys

Glu Leu Ala

10

Ala Ser Gly Tyr Thr

25

Thr Asn Gly Gln Gly

40

-236-

45

Ser

Ser

Thr

Gly

Ala

Ile

Gln

45

Arg

Ser

Asp

Arg

Lys

Phe

Leu
45

Ala Ser Val
Thr Leu Tyr
80

Tyr Tyr Cys
95

Val Met Vval
110

Ser Leu Gly
15

Tyr Asn Gly
30

Leu Leu Ile
Phe Ser Gly

Leu Gln Ser
80

Tyr Pro Pro
' 95

Pro Gly Ser
15

Thr Asn Tyr
30

Glu Tyr Leu



Gly Tyr Ile
50

Lys Gly Lys
65

Met Gln Leu

Val Arg Glu

Thr vVal Ser
115

<210> 166
<211> 108
<212> PRT

<213> Rattus sp.

<400> 166

Asp Thr Val

1

Glu Arg Val

Val Ala Trp
35

Tyr Leu Ala
50

Ser Gly Phe
65

Glu Asp Leu

Thr Phe Gly

<210> 167
<211> 121
<212> PRT

<213> Rattus sp.

<400> 167
Glu vVal Gln
1

Ser Val Lys

Tyr Ile Ser

Asn

Ala

Ser

Gly

100

Ser

Met

Thr

20

Phe

Thr

Gly

Ala

Ala
100

Leu

Ile

20

Trp

Thr

Thr

Ser

85

Asn

Thr

Val

Gln

Tyxr

Arg

Val

85

Gly

Gly
Leu
70

Leu

Asn

Gln

Asn

Gln

Arg

Asp

70

Tyr

Thr

Ser
55
Thr

Thr

Phe

Ser

Cys

Lys

His

55

Phe

Tyxr

Lys

Gly

val

Pro

Asp

Pro

Lys

Pro

40

Thr

Thr

Cys

Leu

Gln Gln Ser Gly

5

Ser Cys Lys Ala

Ile Lys Gln Thr Thr Gly Gln Gly Leu

21403

Gly Ile
Asp Lys
Glu Asp

90

His Trp
105

Ala Ser
10

Ala Ser
25

Gly Gln
Gly Vval
Leu Thr
Leu Gln

90

Glu Ile
105

Tyr
Ser
75

Thr

Gly

Met

Gln

Ser

Pro

Ile

75

Tyr

Lys

Ser
60
Ser

Ala

Gln

Ser

Ser

Pro

Asp

60

Ser

Gly

Arg

Asn

Asn

val

Gly

Thr

Vval

Lys

45

Arg

Asn

Ser

Pro Glu Leu Ala Lys

10

Ser Gly Tyr Thr Phe

25

-237-

Glu Lys

Thr Ala

Tyr Tyr

95

Val Lys
110

Ser Val
15

Gly Thr
30

Arg Leu
Phe Ile

val Glu

Arg Pro
95

Phe
Phe
80

Cys

val

Gly

Ile

Ile

Gly

Ala

80

Phe

Pro Gly Ser

15

Thr Asn Ser

30

Glu Tyr Val



35

Gly Tyr Ile
50

Lys Gly Lys

65

Met Gln Leu

Ala Lys Ser

Gln Gly Vval
115

<210> 168
<211> 111
<212> PRT

<213> Rattus sp.

<400> 168
Asn Thr Val
1

Arg Val Thr
Tyr Ser Tyr

35

Leu Leu Ile
50

Phe Ser Gly
65

Val Glu Ala

Asp Pro Phe

<210> 169
<211> 121
<212> PRT

<213> Rattus sp.

<400> 169
Glu Vval Gln
1

Ser Val Lys

Asn

Ala

Ser

Ile

100

Leu

Leu

Ile
20

Ile

Tyr

Ser

Asp

Thr
100

Leu

Ile
20

Thr

Thr
Ser
85

Leu

Val

Thr

Ser

Tyr

Arg

Gly

Asp

85

Phe

Gly

Leu
70
Leu

Leu

Thr

Gln

Cys

Trp

Ala

Ser

70

Ile

Gly

Ser

55

Thr

Thr

Gly

val

Ser

Lys

Tyr

Ser

55

Gly

Ala

Ser

40

Gly

val

Pro

Ser

Ser
120

Pro

Ala

Gln

40

Thr

Thr

Thr

Gly

Gln Gln Ser Gly

5

Ser Cys Lys Ala

21403

Gly

Asp

Gly

Thr

105

Ser

Ala

Ser

25

Gln

Leu

Asp

Tyxr

Thr
105

Ala

Lys
Asp
90

Cys

Leu

10

Arg

Lys

Ala

Phe

Phe

90

Lys

Asp

Ser
75

Ser

Tyr

Ala

Ser

Pro

Ser

Thr

75

Cys

Leu

Tyr

60

Ser

Ala

Phe

val

val

Gly

Gly

60

Leu

Gln

Glu

45

Asn

Arg

val

Asp

Ser

Ser

Gln

45

val

Asn

Gln

Ile

Glu

Thr

Tyr

Tyr
110

Leu

Ser

30

Gln

Pro

Ile

Ser

Lys
110

Lys

Ala
Tyr
95

Trp

Gly

15

Pro

Pro

Ala

Asp

Trp

95

Arg

Phe

Phe
80
Cys

Gly

Gln

Met

Lys

Arg

Pro

80

Ser

Pro Glu Leu Ala Lys Pro Gly Ser

10

15

Ser Gly Tyr Thr Phe Thr Ser Ser

25

-238-

30



21403

Tyr Ile Ser Trp Ile Lys Gln Thr Thr Gly Gln Gly Leu Glu Tyr Ile
35 40 45

Gly Tyr Ile Asn Thr Gly Ser Gly Gly Thr Asp Tyr Asn Glu Lys Phe
50 55 60

Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Arg Thr Val Phe
65 70 75 80

Met Gln Leu Ser Ser Leu Thr Pro Gly Asp Ser Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Ser Ile Leu Leu Gly Ser Thr Tyr Tyr Leu Asp Tyr Trp Gly
100 105 110

Gln Gly Val Met Val Thr Val Ser Ser
115 120

<210> 170
<211> 111
<212> PRT
<213> Rattus sp.

<400> 170
Asp Thr Val Leu Thr Gln Ser Pro Ala Leu Ala Val Ser Leu Gly Gln
1 5 10 15

Arg Val Thr Ile Ser Cys Lys Ala Ser Arg Ser Leu Ser Ser Pro Met
20 25 30

Tyr Ser Tyr Ile Tyr Trp Tyr Gln Gln Lys Leu Gly Gln Gln Pro Arg
35 40 45

Leu Leu Ile Tyr Arg Ala Ser Thr Leu Ala Ser Gly Val Pro Ala Arg
50 55 60

Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile Asp Pro
65 70 75 80

Val Glu Ala Asp Asp Ile Ala Thr Tyr Phe Cys Gln Gln Ser Trp Ser
85 90 95

Asp Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg
100 105 110

<210> 171
<211> 118
<212> PRT
<213> Trinh tuy nhén tao

<220>
<223> M8 ta trinh ty nhan tao: Polypeptit téng hop

<400> 171
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe

-239-



Pro

Ala

Lys

65

Leu

Ala

Leu

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

Met

Thr

50

Gly

Gln

Arg

val

<220>

<223>

MO

Ala

35

Ile

Arg

Met

Gly

Thr
115

172
118
PRT
Trinh

ta

<400> 172
Glu Val Gln

1

Ser

Pro

Ala

Lys

65

Leu

Ser

Leu

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

Leu

Met

Thr

50

Gly

Gln

Arg

val

<220>

Arg

Ala

35

Ile

Arg

Met

Gly

Thr
115

173
118
PRT
Trinh

20

Trp

Ser

Phe

Asn

Tyr

100

val

Val

Ser

Thr

Ser

85

Tyr

Ser

tu nhén

Arg

Ser

Ile

70

Leu

Asn

Ser

tao

Gln

Asp

55

Ser

Arg

Ser

Ala
40

Gly
Arg

Ala

Pro

21403

25

Pro Gly
Thr Thr
Asp Asn
Glu Asp

90

Phe Ala
105

Lys

Tyr

Ala

75

Thr

Tyr

Gly Leu
45

Tyr Arg
60
Lys Asn

Ala Val

Trp Gly

trinh tu nhan tao: Polypeptit tdng hop

Leu

Leu

20

Trp

Ser

Phe

Asn

Tyr

100

Vval

Val

5

Ser

val

Ser

Thr

Ser

85

Tyr

Ser

ty nhén

Glu

Cys

Arg

Ser

Ile

70

Leu

Asn

Ser

tao

Ser

Ala

Gln

Asp

55

Ser

Arg

Ser

Gly Gly Gly Leu Val Gln

Ala

Ala

40

Gly

Arg

Ala

Pro

10

Ser Gly
25

Pro Gly
Thr Thr
Asp Asn
Glu Asp

90

Phe Ala
105

-240-

Phe

Lys

Tyxr

Ala

75

Thr

Tyxr

Thr Phe

Gly Leu
45

Tyr Arg
60
Lys Ser

Ala Vval

Trp Gly

30

Glu

Asp

Ser

Tyr

Gln
110

Pro

Ser

30

Glu

Asp

Ser

Tyr

Gln
110

Trp

Ser

Leu

Tyr

95

Gly

Gly
15

Asn
Trp
Ser
Leu
Tyr
95

Gly

vVal
val
Tyr
80

Cys

Thr

Gly

Phe

val

val

Tyr

80

Cys

Thr



<223> MO té

<400> 173

Glu Vval
1

Ser Leu

Pro Met

Ala Thr

50
Lys Gly
65
Leu Gln

Ser Arg

Leu Val

Gln

Arg

Ala

35

Ile

Arg

Met

Gly

Thr
115

<210> 174
<211> 118
<212> PRT
<213> Trinh

<220>

21403

trinh ty nhan tao: Polyeptit tdéng hop

Leu Val Glu Ser Gly Gly Gly Leu

Leu

20

Trp

Ser

Phe

Asn

Tyr

100

val

5

Ser

val

Ser

Thr

Ser

85

Tyr

Ser

tu nhén

Cys

Arg

Ser

Ile

70

Leu

Asn

Ser

tao

Ala

Gln

Asp

55

Ser

Arg

Ser

Ala

Ala

40

Gly

Arg

Ala

Pro

Ser

25

Pro

Thr

Asp

Glu

Phe
105

10

Gly

Gly

Thr

Asn

Asp

90

Ala

Phe

Lys

Tyr

Ala

75

Thr

Tyr

vVal

Thr

Gly

Tyr

60

Lys

Ala

Trp

<223> M& ta trinh tu nhan tao: Peptit tdng hop
polypeptide

<400> 174

Glu Vval
1

Ser Leu

Pro Met

Ala Thr
50

Lys Gly
65
Leu Gln

Ser Arg

Leu Val

Gln

Arg

Ala

35

Ile

Arg

Met

Gly

Thr
115

Leu

Leu

20

Trp

Ser

Phe

Asn

Tyx

100

val

val

5

Ser

val

Ser

Thr

Ser

85

Tyr

Ser

Glu

Cys

Arg

Ser

Ile

70

Leu

Asn

Ser

Ser

Ala

Gln

Asp

55

Ser

Arg

Ser

Gly

Ala

Ala

40

Gly

Arg

Ala

Pro

Gly

Ser

25

Pro

Thr

Asp

Glu

Phe
105

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Ala

-241-

Leu

Phe

Lys

Tyr

Ser

75

Thr

Tyr

val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Gln

Phe

Leu

45

Arg

Asn

val

Gly

Gln

Phe

Leu

45

Arg

Ser

val

Gly

Pro

Ser

30

Glu

Asp

Ser

Tyr

Gln
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gln
110

Gly

15

Asn

Trp

Ser

Leu

Tyr

95

Gly

Gly

15

Asn

Trp

Ser

Leu

Tyr

95

Gly

Gly

Phe

Val

val

Tyr

80

Cys

Thr

Gly

Phe

val

vVal

Tyr

80

Cys

Thr



<210> 175
<211> 108
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 175
Asp Ile Gln
1

Asp Arg Val
Leu Ala Trp

35

Tyr Asp Thr
50

Ser Gly Ser
65

Glu Asp Phe

Thr Phe Gly

<210> 176
<211> 108
<212> PRT
<213> Trinh

<220>
<223> MO téa

<400> 176
Asp Ile Gln
1

Asp Arg Val
Leu Ala Trp

35

Phe Asp Thr
50

Ser Gly Ser
65

Glu Asp Phe

tg nhén tao

21403

trinh ty nhan tao: Polypeptit tdng hop

Met

Thr

20

Tyr

Asn

Gly

Ala

Gln
100

Thr

Ile

Gln

Asn

Thr

Thr

85

Gly

tu nhéan

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

tao

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Pro

Arg

Pro

40

Asp

Thr

Cys

Leu

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

val

Thr

Gln

90

Ile

Leu

Glu

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asp

Pro

Ser

60

Ser

Asn

Arg

Ala

Ile

Lys

45

Arg

Ser

Asn

trinh ty nhdn tao: Polypeptit téng hop

Met

Thr

20

Tyr

Asn

Gly

Ala

Thr

5

Ile

Gln

Asn

Thr

Thr
85

Gln

Thr

Gln

Leu

Asp

70

Tyr

Ser

Cys

Lys

Ala

55

Ser

Phe

Pro

Arg

Pro

40

Asp

Thr

Cys

Ser Ser Leu Ser Ala

Ala
25

Gly
Gly

Leu

Gln

10

Ser

Lys

Val

Thr

Gln
90

-242-

Glu

Ser

Pro

Ile
75

Tyxr

Asp

Pro

Ser

60

Ser

Asn

Ile

Lys

45

Arg

Ser

Asn

Ser

Tyr

30

Leu

Phe

Leu

Tyr

Ser

Tyr

30

Leu

Phe

Leu

Tyr

val

15

Ser

Leu

Ser

Gln

Pro
95

val

15

Ser

Leu

Ser

Gln

Pro
95

Gly

Asn

Ile

Gly

Pro

80

Pro

Gly

Asn

Ile

Gly

Pro

80

Pro



Thr Phe Gly

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

177
108
PRT
Trinh

<220>
<223> M6 ta
<400> 177
Asp Ile Gln
1

Asp Arg Val

Leu Ala Trp

35
Phe

Asp Thr

50
Ser Ser
65

Gly

Glu Asp Phe

Thr Phe Gly

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

178
108
PRT
Trinh

<220>
<223>

~

M6 té
<400> 178
Glu Ile Vval
1

Glu Arg Ala

Leu Ala Trp

35
Phe Asp Thr
50

Ser Gly
65

Ser

Glu Asp Phe

21403

Gln Gly Thr Lys Leu Glu Ile Lys Arg

100

ty nhén tao

105

trinh tuy nhdn tao: Polypeptit tdng hop

Met Thr Gln
5

Thr
20

Ile Thr

Tyr Gln Gln

Asn Asn Leu

Gly Thr Asp

70
Ala Thr
85

Tyr

Gln
100

Gly Thr

ty nhén tao

Ser Pro Ser

Ala
25

Cys Arg

Pro
40

Lys Gly

Ala
55

Asp Gly

Phe Thr Leu

Tyr Cys Gln

Glu
105

Lys Leu

Ser Leu Ser

10

Ser Glu Asp

Lys Ala Pro

val Ser

60

Pro

Thr Ile

75

Ser

Gln
920

Tyr Asn

Ile Lys Arg

Ala

Ile

Lys

45

Arg

Ser

Asn

trinh tu nhan tao: Polypeptit tdng hop

Thr
5

Met Gln

Thr
20

Leu Ser

Tyr Gln Gln

Asn Asn Leu

Thr Glu

70

Gly

Ala Vval

85

Tyr

Ser Pro

Ala
25

Cys Arg

Pro
40

Lys Gly

Ala
55

Asp Gly

Ser Thr Leu

Phe Cys Gln

10

Ser Glu Asp

Gln Ser Pro

val Ala

60

Pro

Thr Ile

75

Ser

Gln
90

Tyr Asn

-243-

Ala Thr Leu Ser Val

Ile

Arg

45

Arg

Ser

Asn

Ser

Tyr

30

Leu

Phe

Leu

Tyr

Ser

Tyr

30

Leu

Phe

Leu

Tyr

Val

15

Ser

Leu

Ser

Gln

Pro
95

Pro

15

Ser

Leu

Ser

Gln

Pro
95

Gly

Asn

Ile

Gly

Pro

80

Pro

Gly

Asn

Ile

Gly

Ser

80

Pro



Thr Phe Gly

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

179
118
PRT
Trinh

<220>
<223> M6 ta
<400> 179
Glu val Gln
1

Leu

Ser Arg

Gly Met Tyr

35
Ala Phe
50

Ile

Lys
65

Gly Arg

Leu Gln Met

Ala Arg Leu

Thr
115

Met Val

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

180
118
PRT
Trinh

<220>
<223> M6 ta
<400> 180
Glu val Gln
1

Ser Leu Arg
Gly Met Tyr
35

Ala Phe Ile
50

Lys Gly Arg
65

21403

Gln Gly Thr Lys Leu Glu Ile Lys Arg

100

tu nhédn tao

105

trinh tu nhan tao: Polyeptit tdng hop

Leu Val

5
Leu Ser
20

Cys

Trp Val Arg

Ser His Gly

Phe Thr Ile

70
Ser Leu
85

Asn

Asn Glu

100

Trp

Val Ser Ser

ty nhédn tao

Ala

Gln

Gly

55

Ser

Arg

Leu

Glu Ser Gly Gly Gly

10

Ala Ser

25

Gly

Ala
40

Pro Gly

Gly Ile Thr

Arg Asp Asn

Ala Glu Asp

90

Ile
105

Gly Asp

Val

Phe

Lys

Tyr

Ser

75

Thr

TyTr

Val Gln
Thr Phe

Leu
45

Gly

Tyr
60

Arg
Asn

Lys

Ala Val

Trp Gly

trinh ty nhan tao: Polypeptit tdng hop

Leu Val Glu
5

Leu Ser Cys
20

Trp Ile Arg

Ser His Gly

Phe Thr Ile
70

Ser

Ala

Gln

Gly

55

Ser

Gly Gly Gly val val Gln

10

Ala Ser Gly
25

Ala Pro Gly
40
Gly Ile Thr

Arg Asp Asn

-244-

Phe

Lys

Tyr

Ser
75

Thr Phe

Gly Leu
45

Tyr Arg
60

Lys Ser

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gln
110

Pro

Ser

30

Glu

Asp

Thr

Gly

15

Asn

Trp

Ser

Leu

Tyr

95

Gly

Gly
15

Asn
Trp

Ser

Leu

Arg

Tyr

val

val

Tyr

80

Cys

Thr

Arg

Tyr

val

val

Tyr
80



Leu Gln Met
Ala Ala Leu

Met Val Thr
115

<210> 181
<211> 118
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 181
Glu Val Gln
1

Ser Leu Arg
Gly Met Tyr

35

Ala Phe Ile
50

Lys Gly Arg
65

Leu Gln Met
Ala Ala Leu

Met Val Thr
115

<210> 182
<211> 118
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 182
Glu Vval Gln
1

Ser Leu Arg

Gly Met Tyr

21403

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

Asn Trp Glu Leu Gly Ile Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Val Ser Ser

tuy nhén tao
trinh tu nhan tao: Polypeptit tdng hop
Leu Val Glu Ser Gly Gly Gly Val Vval Gln Pro Gly Arg

5 10 15

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

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45

Ser His Gly Gly Gly Ile Thr Tyr Tyr Arg Asp Ser val
55 60

Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80

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

Asn Trp Glu Leu Gly Ile Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Val Ser Ser

ty nhédn tao
trinh ty nhan tao: Polypeptit tdng hop
Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

5 10 15

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

Trp Ile Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

-245-



Ala

Lys

65

Leu

Ala

Met

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

Phe
50

Gly
Gln

Ala

val

<220>

<223>

35

Ile

Arg

Met

Leu

Thr
115

183
108
PRT
Trinh

ta

<400> 183
Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

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

Arg

Ala

Ala

50

Gly

Asp

Phe

<220>

<223>

MO

val

Trp

35

Ala

Ser

Phe

Gly

184
108
PRT
Trinh

ta

<400> 184
Asp Ile Gln

1

Ser

Phe

Asn

Asn

100

Val

His

Thr

Ser

85

Trp

Ser

ty nhéan

40

21403

Gly Gly Gly Ile Thr

55

Ile Ser Arg Asp Asn

70

Leu Arg Ala Glu Asp

90

Glu Leu Gly Ile Asp

Ser

tao

105

Tyr
Ser
75

Thr

Tyr

Tyr
60
Lys

Ala

Trp

45

Arg AsSp

Ser Thr

val Tyr

Gly Gln
110

trinh ty nhan tao: Polypeptit tdng hop

Met

Thr

20

Tyr

Asn

Gly

Ala

Gln
100

Thr

5

Ile

Gln

Arg

Thr

Thr

85

Gly

ty nhén

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

tao

Ser

Cys

Lys

Gln

55

Phe

Tyr

Lys

Pro

Arg

Pro

40

Asp

Thr

Cys

Leu

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu

Glu

Ala

Pro

Ile

75

Gly

Lys

Ser

Asp

Pro

Ser

60

Ser

Ser

Arg

Ala Ser

Ile Tyr
30

Lys Leu
45
Arg Phe

Ser Leu

Lys Phe

trinh tu nhdn tao: Polypeptit tdng hop

Ser

Leu

His

95

Gly

Val

15

Ser

Leu

Ser

Gln

Pro
95

val
Tyr
80

Cys

Thr

Gly

Asn

Ile

Gly

Pro

80

Leu

Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

5

10

-246-

15



21403

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Glu Asp Ile Tyr Ser Asn
20 25 30

Leu Ala Trp Tyr Gln Lys Lys Pro Gly Lys Ser Pro Lys Leu Leu Ile
35 40 45

Tyr Ala Ala Asn Arg Leu Gln Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

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

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 185
<211l> 108
<212> PRT
<213> Trinh ty nhén tao

<220>
<223> M& ta trinh tu nhan tao: Polypeptit tdng hop

<400> 185
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 Arg Ala Ser Glu Asp Ile Tyr Ser Asn
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ala Ala Asn Arg Leu Gln Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

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

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 186
<211l> 108
<212> PRT
<213> Trinh ty nhén tao

<220>
<223> M6 td trinh tu nhln tao: Polypeptit tdng hop

<400> 186
Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Ser Pro Gly
1 5 10 15

-247-



Glu

Leu

Tyr

Ser

65

Glu

Thr

Arg
Ala
Ala
50

Gly
Asp

Phe

Ala

Trp

35

Ala

Ser

Phe

Gly

<210> 187
<211> 118
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 187
Glu val Gln

1

Ser

Pro

Ala

Lys

65

Leu

Ala

Leu

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

Leu

Met

Thr

50

Gly

Gln

Arg

val

<220>

<223>

MO

Arg

Ala

35

Ile

Arg

Met

Gly

Thr
115

188
118
PRT
Trinh

Thr

20

Tyr

Asn

Gly

Ala

Gln
100

Leu

Gln

Arg

Thr

val

85

Gly

ty nhén

Ser

Lys

Leu

Glu

70

Tyr

Thr

tao

Cys

Lys

Gln

55

Tyr

Phe

Lys

Arg

Pro

40

Asp

Thr

Cys

Leu

21403

Ala

25

Gly

Gly

Leu

Leu

Glu
105

Ser

Gln

val

Thr

Gln

90

Ile

Glu

Ser

Pro

Ile

75

Gly

Lys

Asp

Pro

Ala

60

Ser

Ser

Arg

Ile

Arg

45

Arg

Ser

Lys

trinh ty nhan tao: Polypeptit tdng hogp

Leu Val Glu Ser Gly Gly Gly

Leu
20

Trp

Ser

Phe

Asn

Tyr

100

val

5

Ser

val

Ser

Thr

Ser

85

Tyr

Ser

ty nhén

Cys

Arg

Ser

Ile

70

Leu

Asn

Ser

tao

Ala

Gln

Asp

55

Ser

Arg

Ser

Ala

Ala

40

Gly

Arg

Ala

Pro

trinh ty nhéan tao:

Ser

25

Pro

Thr

Asp

Glu

Phe
105

10

Gly

Gly

Thr

Asn

Asp

90

Ala

Leu

Phe

Lys

Tyr

Ala

75

Thr

Tyr

vVal

Thr

Gly

Tyr

60

Lys

Ala

Trp

Gln

Phe

Leu

45

Arg

Asn

val

Gly

Polypeptit tdng hop
-248-

Tyxr

30

Leu

Phe

Leu

Phe

Pro

Ser

30

Glu

Asp

Ser

Tyr

Gln
110

Ser

Leu

Ser

Gln

Pro
95

Gly
15

Asn
Trp
Ser
Leu
Tyr
95

Gly

Asn

Ile

Gly

Ser

80

Leu

Gly

Phe

val

val

Tyr

80

Cys

Thr



<400> 188
Glu val Gln

1

Ser

Pro

Ala

Lys

65

Leu

Ser

Leu

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

Leu

Met

Thr

50

Gly

Gln

Arg

val

<220>

<223>

MO

Arg

Ala

35

Ile

Arg

Met

Gly

Thr
115

189
118
PRT
Trinh

ta

<400> 189
Glu val Gln

1

Ser

Pro

Ala

Lys

65

Leu

Ser

Leu

Leu

Met

Ser

50

Gly

Gln

Arg

val

Arg

Ser

35

Ile

Arg

Met

Gly

Thr
115

Leu

Leu

20

Trp

Ser

Phe

Asn

Tyr

100

val

Val

Ser

Val

Ser

Thr

Ser

85

Tyr

Ser

ty nhén

Glu

Cys

Arg

Ser

Ile

70

Leu

Asn

Ser

tao

Ser

Ala

Gln

Asp

55

Ser

Arg

Ser

Gly

Ala

Ala

40

Ala

Arg

Ala

Pro

21403

Gly

Ser

25

Pro

Trp

Asp

Glu

Phe
105

Gly

10

Gly

Gly

Pro

Asn

Asp

90

Ala

Leu

Phe

Lys

Ser

Ala

75

Thr

Tyr

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Gln

Phe

Leu

45

Arg

Asn

val

Gly

trinh ty nhan tao: Polypeptit téng hop

Leu

Leu

20

Trp

Ser

Phe

Asn

Tyr

100

val

Val Glu Ser

5

Ser

Val

Ser

Thr

Ser

85

Tyr

Ser

Cys

Arg

Ser

Ile

70

Leu

Asn

Ser

Ala

Gln

Asp

55

Ser

Arg

Ser

Gly Gly

Ala

Ala

40

Ser

Arg

Ala

Pro

Ser

25

Pro

Trp

Asp

Glu

Phe
105

Gly

10

Gly

Gly

Ala

Asn

Asp

90

Ala

-249-

Leu

Phe

Lys

Thr

Ala

75

Thr

Tyr

Val

Thr

Gly

Ile

60

Lys

Ala

Trp

Gln

Phe

Leu

45

Gly

Asn

val

Gly

Pro

Arg

30

Glu

Asp

Ser

Tyr

Gln
110

Pro

Gly

30

Glu

Asp

Ser

Tyr

Gln
110

Gly
15

His
Trp
Ser
Leu
Tyr
95

Gly

Gly
15

Asn
Trp
Ser
Leu
Tyr
95

Gly

Gly

Phe

val

vVal

Tyr

80

Cys

Thr

Gly

Phe

Val

val

Tyr

80

Cys

Thr



<210> 190
<211> 118
<212> PRT
<213> Trinh

<220>
<223> MO té

<400> 190
Glu Vval Gln
1

Ser Leu Arg
Pro Met Ala

35

Ala Thr Ile
50

Lys Gly Arg
65

Leu Gln Met
Ser Arg Gly

Leu Val Thr
115

<210> 191
<211> 118
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 191
Glu Vval Gln
1

Ser Leu Arg
Pro Met Ala

35

Ala Thr Ile
50

Lys Gly Arg
65

Leu Gln Met

ty nhén

tao

21403

trinh ty nhan tao: Polypeptit tdng hop

Leu Val Glu Ser Gly Gly

5

Leu Ser
20

Trp Val

Ser Ser

Phe Thr

Asn Ser

85

Tyr Tyr
100

vVal Ser

ty nhén

Cys

Arg

Ser

Ile
70

Leu

Asn

Ser

tao

Ala

Gln

Asp

55

Ser

Arg

Ser

Ser

25

Pro

Trp

Asp

Glu

Phe
105

Gly Leu Val Gln
10

Gly Phe Thr Phe
Gly Lys Gly Leu
45

Pro Thr Tyr Arg
60

Asn Ala Lys Ser
75

Asp Thr Ala Vval
90

Ala Tyr Trp Gly

trinh tu nhan tao: Polypeptit tdng hop

Leu Val
5

Leu Ser
20

Trp Val
Ser Ser

Phe Thr

Asn Ser
85

Glu

Cys

Arg

Ser

Ile

70

Leu

Ser

Ala

Gln

Asp

55

Ser

Arg

Ser

25

Pro

Trp

Asp

Glu

Gly Gly Gly Leu Val Gln

10

Gly Phe Thr Phe

Gly Lys Gly Leu
45

Pro Asn Tyr Arg
60

Asn Ala Lys Ser
75

Asp Thr Ala Val
90

-250-

Pro

Arg

30

Glu

Asp

Ser

Tyr

Gln
110

Pro

Arg

30

Glu

Asp

Ser

Tyr

Gly
15

Asn
Trp
Ser
Leu
Tyr
95

Gly

Gly

15

His

Trp

Ser

Leu

Tyr
95

Gly

Phe

val

vVal

Tyr

80

Cys

Thr

Gly

Phe

val

Val

Tyr

80

Cys



Ser Arg Gly

Leu Val Thr
115

<210> 192
<211> 118
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 192
Glu vVal Gln
1

Leu

Ser Arg

Met Ser

35

Pro

Ala sSer Ile

50

Lys
65

Gly Arg

Leu Gln Met

Ala Arg Gly

val Thr

115

Leu

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

193
118
PRT
Trinh

<220>
<223> M6 ta
<400> 193
Glu Vval Gln
1

Ser Leu Arg
Pro Met Ala
35

Ala Thr Ile
50

21403

Tyr Tyr Asn Ser Pro Phe Ala Tyr Trp Gly Gln Gly Thr

100 105

Val Ser Ser

ty nhén tao

trinh ty nhan tao: Polypeptit tdng hop

Leu Val Glu Ser Gly Gly Gly Leu Val Gln

5 10

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe

20 25

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
40 45

Ser Gly Ser Asp Gly Trp Ala Ser Tyr Arg

55 60
Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
70 75
Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
85 90

Tyr Tyr Asn Ser Pro Phe Ala Ser Trp Gly

100 105

Val Ser Ser

tuy nhén tao

trinh tu nhan tao: Polypeptit tdng hop

Leu Val Glu Ser Gly Gly Gly Leu Val Gln
5 10

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
20 25

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
40 45

Ser Gly Ser Asp Glu Trp Pro Asn Tyr Arg
55 60

-251-

110

Pro

Arg

30

Glu

Asp

Ser

Tyxr

Gln
110

Pro
Arg
30

Glu

Asp

Gly
15

Tyr
Trp
Ser
Leu
Tyxr
95

Gly

Gly
15
Tyr

Trp

Ser

Gly

Phe

val

val

Tyx

80

Cys

Thr

Gly

Phe

vVal

val



21403

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Tyr Tyr Asn Ser Pro Phe Ala Phe Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser
115

<210> 194
<211> 118
<212> PRT
<213> Trinh tu nhan tao

<220>
<223> M8 ta trinh ty nhan tao: Polypeptit tdéng hop

<400> 194
Glu Val @ln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Arg Tyr Phe
20 25 30

Pro Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Ser Ile Ser Gly Ser Asp Gly Trp Ala Ser Tyr Arg Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Tyr Tyr Asn Ser Pro Phe Ala Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser
115

<210> 195
<211> 118
<212> PRT
<213> Trinh tu nhén tao

<220> :
<223> M8 ta trinh tu nhan tao: Polypeptit tdng hop

<400> 195
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Arg His Phe

-252-



Pro Met Ala

35

Ala Thr Ile

50

Lys Gl
65

Leu Gl

y Arg

n Met

Ala Arg Gly

Leu Val Thr

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

<220>
<223>

<400>

115

196
118
PRT
Trinh

ME té

196

Glu Val Gln

1

Ser Le

Pro Me

Ala Se

50

Lys Gl
65

Leu Gl

u Arg
t Ser
35

r Ile

y Arg

n Met

Ala Arg Gly

Leu Val Thr

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

<220>

115

197
107
PRT
Trinh

20

Trp

Ser

Phe

Asn

Tyxr

100

Val

val

Ser

Thr

Ser

85

Tyr

Ser

Arg

Ser

Ile

70

Leu

Asn

Ser

tu nhén tao

Gln

Asp

55

Ser

Arg

Ser

Ala

40

Ala

Arg

Ala

Pro

21403

25

Pro

Trp

Asp

Glu

Phe
105

Gly

Pro

Asn

Asp

90

Ala

Lys

Ser

75

Thr

Tyx

Gly Leu
45

Tyr Arg
60

Ala Lys Asn

Ala Vval

Trp Gly

trinh tu nhan tao: Polypeptit téng hop

Leu

Leu

20

Trp

Ser

Phe

Asn

Tyr

100

val

val

5

Ser

val

Ser

Thr

Ser

85

Tyr

Ser

tu nhan

Glu

Cys

Arg

Ser

Ile

70

Leu

Asn

Ser

tao

Ser

Ala

Gln

Asp

55

Ser

Arg

Ser

Gly

Ala

Ala

40

Ser

Arg

Ala

Pro

Gly

Ser

25

Pro

Trp

Asp

Glu

Phe
105

Gly
10

Gly
Gly
Ala
Asn
Asp

90

Ala

-253-

Leu

Phe

Lys

Thr

Ala

75

Thr

Phe

val Gln

Thr Phe

Gly Leu

45
Ile Gly
60
Lys Asn

Ala Val

Trp Gly

30

Glu

Asp

Ser

Tyr

Gln
110

Pro

Gly

30

Glu

Asp

Ser

Tyxr

Gln
110

Trp

Ser

Leu

Tyr

95

Gly

Gly
15

Asn
Trp
Ser
Leu
Tyxr
95

Gly

val
Val
Tyr
80

Cys

Thr

Gly

Phe

val

val

Tyr

80

Cys

Thr



21403

<223> MG ta trinh tu nhan tao: Polypeptit tdng hop

<400> 197
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 Arg Ala Ser Glu Asp Ile Tyr Ser Asn
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Asp Thr Asn Asn Leu Ala Asp Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Asn Tyr Pro Pro
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 198
<211> 107
<212> PRT
<213> Trinh ty nhén tao

<220>
<223> M& ta trinh tu nhan tao: Polypeptit tdng hop

<400> 198
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 Arg Ala Ser Gln Asp Ile Tyr Ile Asn
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ser Pro Lys Leu Leu Ile
35 40 45

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

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

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

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 199
<211> 107
<212> PRT
<213> Trinh tuy nhén tao
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<220>
<223> M6 ta

<400> 199

Asp

1

Asp

Leu

Phe

Ser

65

Glu

Thr

Ile Gln

Arg Val

Ala Trp

35
Asp Thr
50
Gly Ser

Asp Phe

Phe Gly

<210> 200
<211> 107
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 200

Asp

1

Asp

Leu

Phe

Ser

65

Glu

Thr

Ile Gln

Arg Val

Ala Trp

35
Asp Thr
50
Gly Ser

Asp Phe

Phe Gly

<210> 201
<211> 107
<212> PRT
<213> Trinh

21403

trinh ty nhan tao: Polypeptit téng hop

Met

Thr

20

Tyxr

Ser

Gly

Ala

Gln
100

Thr

5

Ile

Gln

Ser

Thr

Thr

85

Gly

tu nhén

Gln

Thr

Gln

Leu

Asp

70

Tyxr

Thr

tao

Ser

Cys

Lys

Ala

55

Phe

Phe

Lys

Pro

Arg

Pro

40

Asp

Thr

Cys

Leu

Ser Ser Leu Ser Ala

Ala

25

Gly

Gly

Leu

Gln

Glu
105

10

Ser

Lys

val

Thr

Gln
90

Ile

Gln

Ser

Pro

Ile

75

Tyr

Lys

Asp

Pro

Ser

60

Ser

Asp

Ile

Lys

45

Arg

Ser

Trp

trinh tu nhan tao: Polypeptit tdng hop

Met Thr Gln

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

5

Ile

Gln

Asp

Thr

Thr

85

Gly

ty nhén

Thr

Gln

Leu

Asp

70

Tyxr

Thr

tao

Ser Pro Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Arg

Pro

40

Asp

Thr

Cys

Leu

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

val

Thr

Gln

90

Ile

-255-

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asp

Pro

Ser

60

Ser

Asp

Ala

Ile

Lys

45

Arg

Ser

Tyxr

Ser

Tyr

30

Leu

Phe

Leu

Tyr

Ser

Tyr

30

Leu

Phe

Leu

Tyxr

val

15

Tyr

Leu

Ser

Gln

Pro
95

val

15

Ile

Leu

Ser

Gln

Pro
95

Gly

Asn

Ile

Gly

Pro

80

Pro

Gly

Asn

Ile

Gly

Pro

80

Pro




<220>
<223>

<400>
Asp Il
1

M6 ta

201
e Gln

Asp Arg Val

Leu Al

Phe As

50

Ser Gl
65

Glu As

a Trp
35
p Thr

Yy Ser

p Phe

Thr Phe Gly

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

<220>
<223>

<400>
Asp Il
1

202
107
PRT
Trinh

M6 ta

202
e Gln

Asp Arg Val

Leu Al

Phe As

50

Ser Gl
65

Glu As

a Trp
35
p Thr

y Ser

p Phe

Thr Phe Gly

<210>
<211>
<212>

203
107
PRT

21403

trinh tu nhan tao: Polypeptit tdng hop

Met

Thr

20

Tyr

Asn

Gly

Ala

Gln
100

Thr

5

Ile

Gln

Ile

Thr

Thr

85

Gly

tu nhén

Gln

Thr

Gln

Leu

Asp

70

Tyx

Thr

tao

Ser Pro Ser

Cys

Lys

Ala

55

Phe

Phe

Lys

Arg

Pro

40

Asp

Thr

Cys

Leu

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ser Leu Ser Ala

10

Ser

Lys

val

Thr

Gln

90

Ile

Gln

Ala

Pro

Ile

75

Tyxr

Lys

Asp

Pro

Ser

60

Ser

Asp

Ile

Lys

45

Arg

Ser

Tyr

trinh tu nhdn tao: Polypeptit tdng hop

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

Thr
5

Ile
Gln
Tyr
Thr
Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyxr

Thr

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Pro

Arg

Pro

40

Asp

Thr

Cys

Leu

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

val

Thr

Gln

90

Ile
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Leu

Gln

Ser

Pro

Ile

75

Tyr

Lys

Ser

Asp

Pro

Ser

60

Ser

Asp

Ala

Ile

Lys

45

Arg

Ser

Trp

Ser

Tyxr

30

Leu

Phe

Leu

val

Ser

Trp

30

Leu

Phe

Leu

Tyr

Val

15

Tyxr

Leu

Ser

Gln

Pro
95

val

15

Asn

Leu

Ser

Gln

Pro
95

Gly

Asn

Ile

Gly

Pro

80

Pro

Gly

Asn

Ile

Gly

Pro

80

Pro



<213> Trinh

<220>
<223> M6 ta

ty nhédn tao

21403

trinh tu nhén tao: Polypeptit tdng hop

Gln Ser Pro

Thr Cys Arg

Gln Lys Pro

40
Leu Ala Asp
55
Asp Ser Thr

Tyr Tyr Cys

Thr Lys Leu

Gly, Lys,

Ser Ser Leu Ser Ala

10

Ala Ser Gln
25

Gly Lys Ser
Gly Val Pro
Leu Thr Ile

75

Gln Gln Tyr
90

Glu Ile Lys
105

Glu

Pro

Ser

60

Ser

Thr

Ile

Lys

45

Arg

Ser

Tyr

Polypeptit tdng hop

Thr hodc Leu

Ser hodc Ala

<400> 203
Asp Ile Gln Met Thr
1 5
Asp Arg Val Thr Ile
20
Leu Ala Trp Tyr Gln
35
Phe Asp Thr Ser Val
50
Ser Gly Ser Gly Thr
65 70
Glu Asp Phe Ala Thr
85
Thr Phe Gly Gln Gly
100
<210> 204
<211> 118
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> M8 td trinh ty nhan tao:
<220>
<221> MOD_RES
<222> (30)..(30)
<223> Ser, Arg, Asn,
<220>
<221> MOD_RES
<222> (31)..(31)
<223> Asn, Tyr, His,
<220>
<221> MOD_RES
<222> (32)..(32)
<223> Phe hodc Tyr
<220>
<221> MOD_RES
<222> (35)..(35)
<223> Ala, Ser hodc Thr
<220>
<221> MOD_RES
<222> (50)..(50)
<223> Thr, Ser hodc Ala
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Ser

Tyr

30

Leu

Phe

Leu

Tyr

val

15

Arg

Leu

Ser

Gln

Pro
95

Gly

Asn

Ile

Gly

Pro

80

Pro



21403

<220>

<221> MOD_RES
<222> (53)..(53)
<223> Ser hodc Gly

<220>

<221> MOD_RES

<222> (56)..(56)

<223> Gly, Ser, Ala, Glu, Asp, Phe, Gln hodc Cys

<220>

<221> MOD_RES

<222> (57)..(57)

<223> Thr, Ser, Phe hodc Trp

<220>

<221> MOD_RES

<222> (58)..(58)

<223> Thr, Ala, Asp, Ser hodc Pro

<220>

<221> MOD_RES

<222> (59)..(59)

<223> Tyr, Ser, Asn, Thr, Ala hodc Asp

<220>

<221> MOD_RES
<222> (60)..(60)
<223> Tyr hodc Ile

<220>

<221> MOD_RES
<222> (61)..(61)
<223> Arg hodc Gly

<220>

<221> MOD_RES
<222> (77)..(77)
<223> Asn hodc Ser

<220>

<221> MOD_RES
<222> (78)..(78)
<223> Ser hodc Leu

<220>

<221> MOD_RES
<222> (89)..(89)
<223> Glu hodc Asp

<220>

<221> MOD_RES
<222> (106)..(106)
<223> Ala hodc Asp

<220>

<221> MOD_RES

<222> (107)..(107)
<223> Tyr, Phe hodc Ser

-258-



<400> 204
Glu val Gln

1

Ser

Pro

Ala

Lys

65

Leu

Ala

Leu

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

Leu

Met

Xaa

50

Gly

Gln

Arg

val

<220>

<223>

<220>

<221>
<222>
<223>

<220>

<221>
<222>
<223>

<220>

<221>
<222>
<223>

<220>

<221>
<222>
<223>

<220>

<221>
<222>
<223>

<220>

Arg

Xaa

35

Ile

Arg

Met

Gly

Thr
115

205
107
PRT
Trinh

Ser,

Leu

Leu

20

Trp

Ser

Phe

Asn

Tyr

100

val

val

Ser

val

Xaa

Thr

Ser

85

Tyr

Ser

tu nhén

Glu

Cys

Arg

Ser

Ile

70

Leu

Asn

Ser

tao

Ser

Ala

Gln

Asp

55

Ser

Arg

Ser

Gly

Ala

Ala

40

Xaa

Arg

Ala

Pro

21403

Gly Gly
10

Ser Gly
25

Pro Gly

Xaa Xaa

Asp Asn

Xaa Asp

90

Phe Xaa
105

Leu

Phe

Lys

Xaa

Ala

75

Thr

Xaa

Val

Thr

Gly

Xaa

60

Lys

Ala

Trp

Gln

Phe

Leu

45

Xaa

Xaa

val

Gly

trinh tu nhan tao: Polypeptit tdng hop

MOD_RES
(26) ..(26)
Ser hodc Thr

MOD_RES
(27) ..(27)
Glu hodc Gln

MOD_RES
(28) .. (28)
Asp, Glu hodc Thr

MOD_RES
(30) ..
Tyr, Trp, Glu, Asp hodc Asn

(30)

MOD_RES
(31) .. (31)
Asn,

Ile,

Thr,

Arg,

-259-

Met hodc Gly

Pro

Xaa

30

Glu

Asp

Xaa

TyTr

Gln
110

Gly
15

Xaa
Trp
Ser
Leu
Tyr
95

Gly

Gly

Xaa

val

val

Tyr

80

Cys

Thr



<221> MOD_RES
<222> (43)..(43)
<223> Ala hodc Ser

<220>

<221> MOD_RES
<222> (49)..(49)
<223> Tyr hodc Phe

<220>

<221> MOD_RES

<222> (53)..(53)
<223> Asn, Ser, Asp,

<220>

<221> MOD_RES
<222> (71)..(71)
<223> Phe hodc Ser

<220>

<221> MOD_RES
<222> (87)..(87)
<223> Tyr hodc Phe

<220>

<221> MOD_RES
<222> (91)..(91)
<223> Tyr hodc Ser

<220>
<221> MOD_RES
<222> (92)..(92)

Gln,

21403

Thr, Val hodc Glu

<223> Asn, Asp, Thr hodc Tyr

<220>

<221> MOD_RES

<222> (93)..(93)
<223> Asn, Trp, Tyr,

<220>

<221> MOD_RES
<222> (94)..(94)
<223> Tyr hodc Vval

<220>

<221> MOD_RES
<222> (97)..(97)
<223> Thr hodc Pro

<400> 205
Asp Ile Gln Met Thr
1 5

Asp Arg Val Thr Ile
20

Leu Ala Trp Tyr Gln
35

Xaa Asp Thr Asn Xaa
50 '

Ile,

Gln

Thr

Gln

Leu

Ser

Cys

Lys

Ala
55

Phe hodc Pro

Pro Ser Ser Leu Ser Ala

10

Arg Ala Xaa Xaa Xaa Ile

25

Pro Gly Lys Xaa Pro Lys

40

Asp Gly Val Pro Ser Arg

-260-

60

45

Ser

Xaa

30

Leu

Phe

val Gly
15
Xaa Asn

Leu Ile

Ser Gly



Ser Gly Ser
65

Glu Asp Phe

Xaa Phe Gly

<210> 206
<21ll1l> 6
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 206
His His His
1

21403

Gly Thr Asp Xaa Thr Leu Thr Ile Ser Ser Leu Gln Pro
70 75 80

Ala Thr Tyr Xaa Cys Gln Gln Xaa Xaa Xaa Xaa Pro Pro
85 920 95

Gln Gly Thr Lys Leu Glu Ile Lys
100 105

tu nhén tao
trinh tu nhédn tao: 6xHis tag tdng hop

His His His
5
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