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Linh vuc ki thuit dwoc dé cap

Sang ché d& cap dén polypeptit lién két CX3CR1, cu thé 1a polypeptit chira cac
ving cta globulin mién dich dic hiéli. Séang ché ciing d& cap dén cac axit nucleic ma
héa céac polypeptit ndy; phuong phép tao ra cic polypeptit nay; té bao chu biéu hién
hotic ¢6 kha nang biéu hién cac polypeptit nay; ché phdm chira cac polypeptit nay; va
viéc st dung cac polypeptit hogic ché phim nay, cu thé dé phong ngira, didu tri va chén

doén.
Tinh trang k§ thuit ciia sang ché

CX3CRI la protein mang ddy da két hop protein G, 1a thu thé chemokin. Thy thé
nay chﬁ,yéu dugc biéu hién trén cac loai té bao nhu bach ciu don nhén, t& bao tua va
té bao T c¢6 lién quan dén sy hinh thanh va tién trién cta mang xo vita dong mach.
Protein ndy dwgc diéu chinh ting trén bach ciu don nhan do lipit bi oxy héa va lam
cho cac té bao nay di chuyén vao va sdng sot trong mang bam. Phéi t dic biét cia né
fractalkin (FKN) dugc biéu hién trén bé mdt cila mang trong mach va t€ bao co tron &
viing thwong ton, noi n6 didu bién su gin két bach clu. Fractalkin cling dugc giai
phéng vao hé tudn hoan nho sy phén tach protein, tai d6 chirc ning ctia no 1a tac nhin
héa huéng dong.

O ngudi, bién thé cia CX3CR1 (V2491/T280M) v6i hoat tinh giam d4 thé hién 1a
c6 lién quan dén nguy co bénh tim mach thép hon (bénh mach vanh, bénh mach ndo
hodc bén mach ngoai bién) (McDermott, 2001; Circ Res 89:401), bénh dong mach
vanh (bing ching chup mach cia hep dong mach vanh) (McDermott, 2003; J. Clin.
Invest. 111:1241), va bénh tic dong mach canh (Ghilardi, 2004; Stroke 35:1276).
CX3CRI1 cung khu tra véi fractalkin rhe‘l cho thdy d6 bat mau mién dich tang & céc
khang thé da dong trong méang xo vita dong mach (Wong, 2002 Cardiovasc. Path.
11:332). Khong quan sat thdy su bit mau fractalkin & cac viung dong mach khong c6
mang bam.

Mot s6 thir nghiém di truyén doc 18p trén chudt di cho thiy tic dung hitu ich cta

su thiéu hut CX3CR1 dbi voi bénh xo vita dong mach. Da gip sy giam dién tich
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thuong tdn & cung dong mach chu va dong mach chi ngyc cling nhu sy giam tich tu
bach ciu don nhan/dai thuc bao & mang bam & hai gidng chudt c6 ngudn gbc ddc lap
CX3CR17- apoE™ dugc cho #n bing ché do an gidu chét béo (Combadiére, 2003;
Circulation, 107:1009, Lesnik, 2003; J. Clin. Invest. 111:333).

Pidu nay cho thdy CX3CR1 c6 lién quan dén céc bénh tim mach va sy diéu bién
hoat tinh cuia n6 co thé tao ra céc liéu quap htta hen. Do d6, c6 nhu cAu vé cac phan tir
* i van khang CX3CRI1 véi cac dic tinh dugc Iy hitu ich ma c6 thé dugc sir dung lam

tac nhan didu tri bénh, cy thé 13 bénh tim mach & nguoi.
Ban chit ky thuat ciia sing ché

Theo d6, mdt myuc dich cua sang ché 1a @& xuét cac phan tur dbi van khéang
- CX3CR1, cuy thé 14 phén tir d6i van khang CX3CR1 ma c6 éi luc lién két véi CX3CR1
cao.

Muc dich khac ctia sang ché 12 d& xuét phan tir d6i van khang CX3CR1 c6 do ddc
hiéu cao véi CX3CRI1.

Muc dich khéc ctia sang ché 12 d& xut chét d6i khang CX3CR1 ¢6 hoat tinh tiém
tang.

Muc dich khéc cuia sang ché 1a d& xuét chit dbi khang CX3CR1, ¢6 do sinh kha
dung va chu ky ban huy ¢6 loi.

Muc dich khac cta sang ché 1a d& xuét chit dbi khang CX3CR1c6 cac dic tinh
sinh 1y ¢6 10i.

Muc dich khéc nita clia sang ché 12 sy két hop clia cac muc dich trén day.

Séang ché d& xuét cac polypeptit lién két véi CX3CR1 ngudi va c6 kha ning ngén
chin sy lién két coa fractalkin ngudi véi CX3CRI1 nguodi. Theo mdt khia canh,
polypeptit nay 12 globulin midn dich bao gdm ving lién két khang nguyén chira ba
vung quyét dinh bd trg CDR1, CDR2 va CDR3, trong d6 globulin mién dich ndy lién
két v&i CX3CR1 ngudi va c6 kha ning ngin chin lién két cua fractalkin ngudi véi
* CX3CR1 ngudi. Theo mot phuong 4n khac, polypeptit bao gdbm mdt hodc nhiéu ving
bién dbi don ca globulin min dich khdng CX3CR1, trong d6 polypeptit nay c6 kha
ning ngén chén lién két cua fractalkin ngudi véi CX3CR1 ngudi.

Theo mdt khia canh, polypeptit theo siang ché dic trung bdi mot hodic nhidu dic
tinh sau:

e Lién két v6i CX3CRI1 ngudi véi 4i luc cao;
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e Ngin chin lién két cua fractalkin hoa tan véi CX3CRI1 ngudi;

e Uc ché sy hoa huéng dong do fractalkin gy ra;

o Ut ché su nhap ndi cia CX3CR1 ngudi do fractalkin gdy ra;

o Phan tmg chéo v6i CX3CR1 khi cynomolgus trong khoang 10 1an E/ICs0
CX3 CR1 ngudi vé lién két va trc ché chirc ning.

Theo mdt phuong 4n khéc, polypeptit theo sang ché bao gdm ving bién dbi don
ctia globulin mién dich khang CX3CRI1 va con bao gbm gde kéo dai thoi gian ban thai,
vi dy, gbc lién két albumin, phan tir polyetylen glycol hodc vung Fc. Theo mot phuong
an khdac, polypeptit theo sang ché bao gbm hai hodc nhidu ving bién di don cua
globulin mién dich khing-CX3CR1. Theo mdt khia canh, hai ving bién ddi don cua
globulin min dich khang-CX3CR1 lién két cong héa tri bang peptit lién két. Theo mot
khia canh, hai ving bién d6i don cua globulin mién dich khang-CX3CR1 trong
polypeptit theo sang ché c6 cing trinh tu axit amin. Theo khia canh khac, hai ving
bién dbi don ctia globulin mién dich khang-CX3CR1 trong polypeptit theo sang ché c6
cac trinh tu axit amin khac nhau. Theo m¢t khia canh, polypeptit theo sang ché bao
gdm hai ving bién dbi don cua globulin mién dich khang-CX3CR1 va con bao gbm
gbc kéo dai thoi gian ban thai, vi dy, gbc lién két albumin, phén tir polyetylen glycol
hoéc vung Fc.

Theo mot khia canh, polypeptit theo sang ché bao gdm ving bién ddi don cla

globulin midn dich khang-CX3CRI thtt nht lién két cong héa tri véi gbc lién két
albumin bing peptit lién két thir nhét, trong d6 gbc lién két albumin nay con lién két
cong héa tri v6i ving bién ddi don cta globulin mién dich khang-CX3CR1 thi hai
bing peptit lién két thit hai.

Theo mot khia canh, polypeptit theo sang ché bao gdm ving bién dbi don cta
globulin mién dich khang-CX3CRI lién két cong héa tri v6i ving Fe béng peptit lién
két. Theo mot khia canh, polypeptit ndy bao gdm ving bién ddi don ctia globulin mién
dich khang-CX3CR1 lién két cong hoa tri véi ving Fc bang peptit lién két duoc tao ra
duéi dang dime, vi du, qua cac cdu disulfua.

Céc polypeptlt theo sang ché dugc sir dung dé ngan ngtra, didu tri, 1am thuyén
giam va/hodc chin doan cac bénh, réi loan hodc tinh trang bénh 1y c6 lién quan dén
CX3CR1, cu thé 14 cac bénh tim mach, nhu xo vita dong mach.

Theo mdt phuong an khéc, sang ché @& xuét:
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Phuong 4n 1: Globulin mién dich bao gdm ving lién két khang nguyén chira ba
ving quyét dinh bb trg CDR1, CDR2 va CDR3, trong d6 globulin mién dich nay lién
két v6i CX3CRI ngudi va c6 kha ning ngan chin lién két cua fractalkin ngudi voi
CX3CRI1 ngudi.

Phuong 4n 2: Polypeptit bao gdm mot hodc nhidu ving bién dbi don ctia globulin
mién dich khang-CX3CR1, trong d6 polypeptit ndy c6 kha ning ngin chin lién két cua
fractalkin nguoi véi CX3CR1 ngudi.

Phuong 4n 3: Polypeptit theo phuong 4n 2, tong d6 vung bién dbi don cla
globulin mién dich khang-CX3CR1 gdm chu yéu 4 ving khung (FR1, FR2, FR3 va
FR4) va ba ving quyét dinh b6 cttu (CDR1, CDR2 va CDR3).

Phuong 4n 4: Polypeptit theo phuong 4n 3, trong d6 vung bién ddi don cua
globulin mién dich khang-CX3CR1 ¢c6 c4u truc FR1 - CDRI1 - FR2 - CDR2 - FR3 -
CDR3 - FRA4.

Phuong 4n 5: Polypeptit theo phuong 4n bét ky trong sb cac phuong 4n tir 2 dén
4, trong d6 ving bién dbi don cla globulin mién dich khang-CX3CRI1 1a ving cua
khang thé.

Phuong 4n 6: Polypeptit theo phuwong 4n 5, trong dé vung bién dbi don cuia
globulin min dich khéng-CX3CR1 1a VH, VL, VHH, VH dugc lam tuong thich véi
lac d3, hodc VHH duge t5i wu héa v& d6 én dinh, hiéu lyc, kha ning san xuét v&/hodc
dd twong ddng véi cac viing khung cuia ngudi.

Phuong 4n 7: Polypeptit theo phuong an bét ky trong sb cac phuong é4n tir 1 dén
6, trong d6 polypeptit nay c6 ai lyc véi CX3CR1 ngudi & muc:

a) EC50 nhod hon hoiic bing 10nM, nhd hon hodc béng 5nM, nho hon hodc
bang 2,5nM hoic nhé hon hogic bang 1nM, nhu dugc x4c dinh bang phuong phap
FACS lién két t€ bao; hodc

b) IC50 nho hon hodc b;"mg 10nM, nhdé hon hoéc béng 5nM, nho hon hodc
bing 2,5n0M hodc nhd hon hogic bing 1nM, nhu duge x4c dinh béng phwong phap
FACS canh tranh.

Phuong 4n 8: Polypeptit theo phuong an bat ky trong s cac phuong an tir 1 dén
7, trong d6 polypeptit ndy ngan chiin lién két cua fractalkin ngudi véi CX3CR1 ngudi
& IC50 nho hon hodc bing 300nM, hodc nho hon hogc bing 100nM, hodc nhé hon
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hoac béng 20nM, hodc nho hon hoéac béng 10nM, hodc nho hon hodc béng 5nM, hodc
nhé hon hoic bing 2,5nM hodc nhé hon hogc bing 1nM.
Phuong 4n 9: Polypeptit theo phuong an bét k¥ trong s6 céc phuong 4n tir 1 dén
8, trong d6 polypeptit nay rc ché sy héa huéng dong do fractalkin gay ra qua trung
gian CX3CR1 ngudi véi ICso nhé hon hogc bing 500nM, hozc nhé hon hofic bang
100nM, hodc nhé hon hodc béng 75nM, hodc nho6 hon hodc béng 50nM, ho#c nhé hon
hoic bang 10nM hozc nhé hon hodc bing 5SnM.
Phuong 4n 10: Polypeptit theo phuong an bét ky trong sb cac phuong 4n tir 1 dén
9, trong do6 polypeptit nay rc ché sy nhap ndi cta fractalkin qua trung gian CX3CR1
ngudi véi ICso nho hon hodc bing 10nM, hode nhé hon hogc bing 5nM hogc nho hon
- hodc bang InM.
Phuong 4n 11: Polypeptit theo phuong én bét ky trong sb cac phuong 4n tir 3 dén
10, trong d6 CDR3 c¢¢ trinh ty axit amin Asp-Xaal-Arg-Arg-Gly-Trp-Xaa2-Xaa3-
Xaa4-Xaa5 (SEQ ID NO. 197), trong dé:
- Xaal 12 Pro, Ala hodc Gly;
- Xaa2 1a Asp hodc Asn;
-Xaa3 1a Thr hodc Ser;
- Xaa4 13 Arg, Lys, Ala hodc Gly; va
- Xaa5 1a Tyr hodc Phe.
Phuong 4n 12: Polypeptit theo phuong an bét k¥ trong s6 cac phuong 4n tir 3 dén

11, trong do: |
a)
-Xaal 1a Pro, Ala hoic Gly;
- Xaa2 la Asp hodc Asn;
-Xaa3 13 Thr;
- Xaa4 1a Arg hoac Lys; va
- Xaa5 1a Tyr,

va/hodc
b) trong §6 CDR3 duogc chon tlr trinh ty bét ky trong sb cac trinh ty néu trong
SEQ ID NO. tir 186 dén 190.
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Phuong 4n 13: Polypeptit theo phuong 4n bét ky trong sb cac phuong an tir 3 dén
12, trong d6 CDR3 d4 néu c6 trinh ty axit amin Asp-Pro-Arg-Arg-Gly-Trp-Asp-Thr- -
Arg-Tyr (SEQ ID NO. 186).

| Phuong 4n 14: Polypeptit theo phuong 4n bét ky trong s cac phuong 4n tix 3 dén
10, trong do:
i) CDR1 da néu:
a) C6 trinh ty axit amin néu trong SEQ ID NO. 141;
b) C6 trinh ty axit amin véi d tuong ddng vé axit amin it nhat 80% so
véi trinh tu axit amin néu trong SEQ ID NO. 141;
¢) C6 trinh ty axit amin véi 2, hodc 1 axit amin khéc véi trinh ty axit
amin néu trong SEQ ID NO. 141, trong do:
- tai vi trf s6 2 S dugc chuyén thanh T, hodc G;
- tai vi tri s§ 6 S dugc chuyén thanh R;
- tai vi trf 6 7 N duge chuyén thanh T; va/hoac
- tai vi tri s6 9 M duoc chuyén thanh K; hodc
d) C6 trinh tu axit amin dugc chon tir trinh ty bét k¥ trong s6 céc trinh
tu néu trong SEQ ID NO. 141-145 va 213;
ii) CDR2 da néu:
a) C6 trinh ty axit amin néu trong SEQ ID NO. 164;
b) C6 trinh ty axit amin véi do tuong dbng vé axit amin it nhit 70% so
véi trinh tu axit amin néu trong SEQ ID NO. 164;
¢) C6 trinh ty axit amin c6 4, 3, 2, hodc 1 axit amin khac véi trinh ty
axit amin néu trong SEQ ID NO. 164, trong do:
- tai vi tri s 1 G dugc chuyén thanh A, L, V hoic S;
- taivi tri 6 3 N dugc chuyén thanh D, S, Q, G hodc T;
- taivitrisb 4 S dugc chuyén thanh T, K, G hoac P;
- taivitrisb 5V duoc chuyén thanh A;
- taivitrisb 6 G dugc chuyén thanh D;
- taivi tri s6 71 duoc chuyén thanh T, hodc V;
- tai vi tri s6 8 T duoc chuyén thanh A; va/hodc
- tai vi tri s6 9 K duoc chuyén thanh R; hodc
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d) Cé trinh tu axit amin dugc chon tir trinh ty bét ky trong s6 cac trinh
tu néu trong SEQ ID NO. 162-175 va 214-221; va
iii) CDR3 da néu:
a) Co trinh ty axit amin néu trong SEQ ID NO. 186;
b) C6 trinh tir axit amin c6 do twong ddng v& axit amin it nhét 70% so
véi trinh ty axit amin néu trong SEQ ID NO. 186;
¢) c6 trinh ty axit amin véi 3, 2, hodc 1 axit amin khac véi trinh tu axit
amin néu trong SEQ ID NO. 186, trong do:
- tai vi trf s6 2 P duoc chuyén thanh A, hodc G;
- taivitrisb 7D duoc chuyén thanh N; va/hodc
- taivitri s6 9 R duge chuyén thanh K; hodc
d) c6 trinh ty axit amin dugc chon tir trinh tu bét k¥ trong s céc trinh
tu néu trong SEQ ID NO. 186-190.
Phuong 4n 15: Polypeptit theo phuong an bat ky trong sb cac phuong an tir 3 dén
10, trong do: |
i) CDRI d4 néu c6 trinh ty axit amin néu trong SEQ ID NO. 146;
i) CDR2 di néu c6 trinh ty axit amin ma: a) c6 d§ tuong ddng v& axit
amin it nhit 90% so véi trinh ty axit amin néu trong SEQ ID NO. 176 hogc b)
¢6 trinh tu axit amin néu trong SEQ ID NO. 176 hodc 177; va
iif) CDR3 d4 néu c6 trinh ty axit amin néu trong SEQ ID NO. 191.
Phuong 4n 16: Polypeptit theo phuong an bat ky trong sb cac phuong 4n tir 3 dén
10, trong do:
| i) CDRI di néu:
a) co trinh ty axit amin néu trong SEQ ID NO. 147; hodc
b) c6 trinh ty axit amin véi 6, 5, 4, 3, 2, hodc 1 axit amin khac véi
trinh tu axit amin néu trong SEQ ID NO. 147, trong do:
- tai vi tri 8 1 G dwoc chuyén thanh K, R, hodic A;
- tai vi tri s6 2 T duoc chuyén thanh I, P, S hodc L;
- tai vi tri s6 3 I duogc chuyén thanh V, hoac T;
- tai vi tri s6 4 F dugc chuyén thanh L;
- tai vi tri s6 5 S duoc chuyén thanh R, hodc D;
- tai vi tri s6 6 N duoc chuyén thanh S, T, hodc D; va/hodc
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- tai vi tri s6 7N duoc chuyén thanh T, hodc Y; hodc
c) c6 trinh ty axit amin dugc chon tir trinh ty bét ky trong s6 céc trinh
tu néu trong SEQ ID NO. 147-161;
ii) CDR2 di néu:
a) ¢ trinh ty axit amin néu trong SEQ ID NO. 179; hodc
b) ¢6 trinh ty axit amin véi 4, 3, 2, hogc 1 axit amin khac v6i trinh tyu
axit amin néu trong SEQ ID NO. 179, trong do:
- te_ti'vi tri s6 3 S duogc chuyén thanh T, hodc G;
- tai vi tri s6 4 N duge chuyén thanh S, hoac I;
- tai vi tri s6 5 S dugc chuyén thanh T;
- tai vi tri s6 6 G duogc chuyén thanh Y; va/hodc
- tai vi tri s§ 8 T dugc chuyén thanh A; hodc
¢) ¢6 trinh ty axit amin dugc chon tir trinh ty bét ky trong sb céac trinh
tu néu trong SEQ ID NO. 178-185; va
iii) CDR3 da néu:
a) c6 trinh ty axit amin néu trong SEQ ID NO. 192; hodc
b) ¢6 trinh ty axit amin c6 dg tuong dbng v& axit amin it nhét 80% so
v6i trinh ti axit amin néu trong SEQ ID NO. 192; hodc
¢) ¢6 trinh tu axit amin v6i 2, hodc 1 axit amin khac v6i trinh ty axit
amin néu trong SEQ ID NO. 192, trong dé:
~tai vi tri 8 2 A dugc chuyén thanh G;
~tai vi tri s6 8 T dugc chuyén thanh S;
-tai vi tri s6 9 A duoc chuyén thanh G; va/hodc
~tai vi tri s6 10 Y duogc chuyén thanh F; hodc
d) c6 trinh ty axit amin dugc chon tir trinh tu bét ky trong sb céc trinh
tu néu trong SEQ ID NO. 192-196.
Phuong 4n 17: Polypeptit theo phuong 4n 3, trong d6 céc trinh ty axit amin clia
CDR1, CDR2 va CDR3 da néu lan lugt duge néu trong:
- SEQID NO. 141, 162 va 186; hodc
- SEQIDNO. 141, 163 va 187; hodc
- SEQID NO. 141, 164 va 186; hodc
- SEQID NO. 141, 166 va 186; hodc
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141, 167 va 186; hoac
141, 167 va 189; hodc
141, 168 va 186; hodc
141, 168 va 187; hodc
141, 169 va 190; hoac
141, 170 va 186; hoac
141, 171 va 186; hodc
141, 174 va 186; hodc
141, 175 va 187; hodc
142, 165 va 188; hodc
142, 173 va 188; hodc
143, 164 va 186; hodc
144, 172 va 187; hodc
145, 172 va 187, hoac
141, 214 va 186; hoac
141, 215 va 186; hoac
141, 216 va 186; hodc
141, 217 va 186; hodc
141, 218 va 186; hodc
141, 219 va 186; hodc
141, 220 va 186; hoac
213, 221 va 186; hodc
213, 214 va 186.

Phuong 4n 18: Polypeptit theo phuong 4n 3, trong d6 céc trinh ty axit amin cua
CDR1, CDR2 va CDR3 d4 néu lan luot dugc néu trong:
- SEQ ID NO. 146, 176 va 191; hoac
- SEQ ID NO. 146, 177 va 191.
Phuong 4n 19: Polypeptit theo phuong 4n 3, trong d6 céc trinh ty axit amin cta
CDR1, CDR2 va CDR3 14n luot dugc néu trong:
- SEQ ID NO. 147, 178 va 192; hodc
- SEQ ID NO. 147, 179 va 192; hodc
- SEQ ID NO. 147, 179 va 194; hodc
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- SEQ ID NO. 148, 179 va 193; hodc
- SEQ ID NO. 149, 179 va 192; hodc
- SEQ ID NO. 149, 180 va 192; hodc
- SEQ ID NO. 149, 181 va 192; hodc
- SEQ ID NO. 149, 183 va 192; hoac
- SEQ ID NO. 149, 185 va 192; hodc
- SEQ ID NO. 150, 179 va 194; hodc
- SEQ ID NO. 150, 182 va 194; hodc
- SEQ ID NO. 151, 179 va 193; ho#c
- SEQ ID NO. 151, 182 va 194; hodc
- SEQ ID NO. 151, 184 va 196; hodc
- SEQ ID NO. 152, 179 va 195; hodc
- SEQ ID NO. 153, 179 va 194; hoiéc
- SEQ ID NO. 154, 182 va 194; hodc
- SEQ ID NO. 155, 179 va 195; hodc
- SEQ ID NO. 156, 181 va 192; hodc
- SEQ ID NO. 157, 179 va 194; hodc
- SEQ ID NO. 158, 179 va 192; hoic
- SEQ ID NO. 159, 178 va 192; hodc
- SEQ ID NO. 160, 179 va 194; hodc
- SEQ ID NO. 161, 179 va 194.

Phuong 4n 20: Polypeptit theo phuong 4n 3, trong d6 c4c trinh ty axit amin cia
CDR1, CDR2 va CDR3 da néu 14n luot dugc néu trong: SEQ ID NO. 141, 164 va 186,
hodc SEQ ID NO. 141, 162 va 186.

Phuong 4n 21: Polypeptit theo phuong 4n 3, trong d6 cic trinh ty axit amin
CDR1, CDR2 va CDR3 da néu 14n lugt duge néu trong: SEQ ID NO. 213, 214 va 186,
SEQ ID NO. 213, 221 va 186, hogc SEQ ID NO. 141, 162 va 186.

Phuong 4n 22: Polypeptit theo phuong an bét k¥ trong s cac phuong 4n tir 2 dén
10, trong d6 ving bién dbi don cua globulin mién dich khang-CX3CRI1 d4 néu 1a ving
VHH bao gdm trinh ty dugc néu trong:

a) trinh ty axit amin néu trong SEQ ID NO. 3;
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b) céc trinh tw axit amin ¢6 do tvong ddng v& axit amin it nhat 90% so véi
trinh tu axit amin néu trong SEQ ID NO. 3;

¢) céc trinh ty axit amin véi 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, hodc 1 axit amin
khac v6i trinh tu axit amin néu trong SEQ ID NO. 3; hodc

d) trinh ty axit amin bét ky trong sb cac trinh ty néu trong SEQ ID NO. 1-
48, 121-140 hogc 222-224.

Phuong 4n 23: Polypeptit theo phuong 4n bét ky trong sb cac phuong én tir 2 dén
10, trong d6 ving bién dbi don cta globulin mién dich khang-CX3CR1 da néu 14 ving
VHH bao gdm trinh tur dugce néu trong:
| a) trinh ty axit amin néu trong SEQ ID NO. 49;

b) trinh ty axit amin c6 4§ tuong dbng v& axit amin it nhét 95% so véi
trinh tu axit amin néu trong SEQ ID NO. 49;

¢) trinh ty axit amin véi 5, 4, 3, 2, hodc 1 axit amin khéc véi trinh tu axit
amin néu trong SEQ ID NO. 49; hodc

d) trinh tw axit amin b4t ky trong sé c4c trinh tw néu trong SEQ ID NO.
49-52.

Phuong an 24: Polypeptit theo phuong an bét ky trong s6 cac phwong én tir 2 dén
10, trong d6 ving bién dbi don cta globulin mién dich khang-CX3CR1 da néu 1a ving
VHH bao gbm trinh tu dugc néu trong:

a) trinh ty axit amin néu trong SEQ ID NO. 67;

b) trinh tyr axit amin c6 do twong ddng v& axit amin it nhét 90% so véi
trinh tu axit amin néu trong SEQ ID NO. 67,

¢) trinh ty axit amin véi 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, hodc 1 axit amin
khac véi trinh tu axit amin néu trong SEQ ID NO. 67; hodc

d) trinh tu axit amin bét ky trong sb cac trinh tu néu trong SEQ ID NO.
53-120.

Phuong 4n 25: Polypeptit theo phuong 4n 2, trong d6 vung bién ddi don cua
globulin mién dich khang-CX3CR1 d4 néu bao gdm trinh tu dugc néu trong SEQ ID
NO. 1 hodc SEQ ID NO. 3.

Phuong 4n 26: Polypeptit theo phuong 4n 2, trong d6 vung bién dbi don cua
globulin mién dich khang-CX3CR1 da néu bao gbm trinh tu bét k¥ trong sb céc trinh
tu néu trong SEQ ID NO. 121-140 hodc SEQ ID NO. 222-224.
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Phuong 4n 27: Polypeptit theo phuong an bét k¥ trong s cac phuong 4n trén
day, trong d6 polypeptit ndy dugc 1am tuong thich véi ngudi va/hodc t6i vu héa vé do
dn dinh, hiéu luc, kha ning san xuét va/hodc do tuong déng v6i cac vung khung cua
nguoi.

Phuong an 28: Polypeptit theo phuong 4n 27, trong d6 polypeptit nay dugc lam
tuong thich véi ngudi vahodc duge t8i wu hoa trinh ty & mot hodic nhiu vi tri sau
(theo cach danh sé Kabat): 1, 11, 14, 16, 74, 83, 108.

Phuong 4n 29: Polypeptit theo phuong 4n 28, bao gbm mot hodic nhidu dot bién
sau: E1D, S11L, A14P, E16G, A74S, K83R, Q108L.

Phuong 4n 30: Polypeptit theo phuong 4n bét ky trong s6 céc phuong én tir 3-29,
trong do:

i) FR1 dugc chon tir céc trinh ty néu trong SEQ ID NO. 198-204;
ii) FR2 dugc chon tir cic trinh ty néu trong SEQ ID NO. 205-208;
iii) FR3 dugc chon tir c4c trinh tu néu trong SEQ ID NO. 209-210; va/hodc
iv) FR4 duogc chon tir c4c trinh tw néu trong SEQ ID NO. 211-212.

Phuong 4n 31: Polypeptit theo phuong 4n bét ky trong sb cac phuong 4n tir 3 dén
30, trong d6 polypeptit ndy duogc lam twong thich v&i ngudi va/hodc duge t51 wu héa
‘trinh tu & mdt hogic nhidu vi tri sau (theo cach dénh s6 Kabat): 52, 53.

Phuong 4an 32: Polypeptit theo phuong 4n 31, trong d6 polypeptit nay bao gbém
mot hodc nhiéu dot bién sau: N528, S53T.

Phuong an 33: Polypeptit theo phuong én bét ky trong sb céc phuong 4n tir 3 dén
32, trong d6 CDR2 dugc chon tlr cac trinh tir néu trong SEQ ID NO. 214-221.

Phuong 4n 34: Polypeptit theo phuong 4n bét ky trong sb cac phuong én tir 2 dén
33, trong d6 ving bién d6i don cia globulin mién dich khang-CX3CR1 da néu bao
gdm trinh tu bt ky trong s6 céc trinh ty néu trong SEQ ID NO. 138-140 hodc 222-
224.

Phuong 4n 35: Polypeptit theo phuong 4n bat ky trong sb cac phuong én tir 22
dén 26, trong d6 ving VHH da néu bao gdm trinh ty bt ky trong sb céc trinh ty axit
amin da néu.

Phuong 4n 36: Polypeptit theo phuong én bét ky trong sb cac phuong 4n tir 2 dén

35, trong d6 ving bién dbi don ciia globulin mién dich d4 néu ngin chin chéo sy lién
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két cua it nhat mot trong s cac ving bién dbi don ctia globulin mién dich néu trong
SEQ ID NO. 1-120, 121-140 va 222-224 véi CX3CRI1.

Phuong 4n 37: Polypeptit theo phuong 4n bét ky trong sb cac phuong 4n tir 2 dén
35, trong d6 lién két cua ving bién ddi don ciia globulin mién dich di néu véi
CX3CRI1 bi ngan chin chéo béi it nhét mot trong sb cac trinh tu axit amin néu trong
SEQ ID NO. 1-120, 121-140 va 222-224.

Phuong 4n 38: Polypeptit theo phuong 4n bét k¥ trong sb céc phuong én tir 2 dén
37, trong d6 polypeptit nay con bao gbm gbc kéo dai thdi gian bén thai.

Phuong 4n 39: Polypeptit theo phuong 4n 38, trong dé gbc kéo dai thoi gian ban
thai da néu lién két cong hoa tri v6i polypeptit va duge chon tir nhém gbm gbc lién két
- albumin, nhu ving globulin mién dich khang albumin, gbc lién két transferin, nhu
ving globulin mién dich khéang transferin, phén tir polyetylen glycol, phan tir
polyetylen glycol tai t6 hop, albumin huyét thinh ngudi, manh cta albumin huyét
thanh ngudi, peptit lién két albumin hoic ving Fc.

Phuong 4n 40: Polypeptit theo phuong 4n 38 hodc 39, trong d6 gbc kéo dai thoi
gian bén thai bao gbm viing bién dbi don ctia globulin mién dich khang albumin.

Phuong 4n 41: Polypeptit theo phuong 4n 40, trong d6 vung bién dbi don ctia
globulin mién dich duoc chon tir ving VHH, ving VHH dugc 1am twong thich véi
ngudi, vimg VH duoc 1am tuong thich véi lac da, khang thé viing, khang thé ving don
va/hodc "dAb".

Phuong 4n 42: Polypeptit theo phuong an 41, trong dé vung bién ddi cua
globulin mién dich khang albumin dugc chon tir cac trinh tw néu trong SEQ ID NO.
230-232.

Phuong 4n 43: Polypeptit theo phuong 4n bét ky trong sb cac phuong 4n 2 dén
39, trong d6 polypeptit nay dugc lién két v6i phan Fc (nhu Fc ngudi, vi dy, nhu dugc
" néu trong SEQ ID NO. 252), tity ¥ qua lién két thich hop hoc ving ban 1&.

Phuong 4n 44: Polypeptit theo phuong an bat ky trong sd cic phuong 4n tir 2 dén
39, trong d6 polypeptit nay con dugc lién két véi mot hoge nhidu ving hang dinh (vi
duy, 2 hodc 3 vung héng dinh ma ¢é thé duoc st dung nhu méot phr‘?m ctia/dé tao thanh
phé‘ln'Fc), v6i phan Fc va/hodc véi mot hodc nhiu phan, manh hoic ving cia khang

thé tao ra mot hodc nhidu chirc ning d4p tmg cho polypeptit theo sang ché va/hoic c6
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thé tao ra kha ning lién két véi mot hodc nhidu thy thé Fe, tity y qua lién két thich hop
ho3c ving ban 18,

Phuong 4n 45: Polypeptit theo phuong an bét ky trong sb cac phuong 4n tir 2 dén
37, trong d6 polypeptit nay con bao gdm ving bién d6i don thit hai cua globulin mién
dich, t6t hon 12 ving bién di don thit hai ctia globulin mién dich khang-CX3CR1.

Phuong 4n 46: Polypeptit theo phuong 4n 45, trong d6 cac vung bién d6i don thir
nhit va thi hai cta globulin mién dich duoc lién két cong héa tri bing peptit lién két.

Phuong 4n 47: Polypeptit theo phuong 4n 45 hodc 46, trong d6 ving céc vung
bién dbi don thi hai cua globulin mién dich chu yéu bao gébm bén ving khung (FR1
dén FR4) va ba ving quyét dinh bd trg (CDR1 dén CDR3).

Phuong an 48: Polypeptit theo phuong an bét ky trong sb cic phuong an tir 45
dén 47, trong d6 cac ving bién déi don thi nhit va th hai cia globulin mién dich 1a
ving ctia khang thé.

Phuong an 49: Polypeptit theo phuong an bét ky trong sb cac phuong an tlr 45
dén 48, trong d6 cac ving bién ddi don thir nhit va thi hai cia globulin mién dich 12
VH, VL, VHH, VH dugc lam twong thich véi lac da, hoic VHH dugc tdi uu héa vé do
n dinh, hidu luc, kha ning san xuét vd/hodc do twong ddng véi cac ving khung cua

- nguoi.

Phuong 4n 50: Polypeptit theo phuong an bét ky trong s cac phuong 4n tir 45
dén 49, trong d6 CDR1 dén CDR3 da néu cua ving bién ddi don cta globulin mién
dich thir hai dugc néu trong phuong an bét ky trong sb cac phwong én tir 11 dén 21.

Phuong 4n 51: Polypeptit theo phuong 4n bét ky trong s céc phuong é4n tir 45
dén 50, trong d6 cac ving bién dbi don cta globulin mi&n dich tht nhét va thir hai bao
gdm cing CDR3.

Phuong 4n 52: Polypeptit theo phuong 4n 51, trong d6 CDR3 dugc néu trong
phuong 4n bét ky trong sb céc phuong 4n 11 dén 13.

Phuong 4n 53: Polypeptit theo phuong 4n bét ky trong sb cac phuong 4n tir 45
~ dén 53, trong d6 céc ving bién dbi don thir nhét va thtt hai ciia globulin mién dich bao
gdm ciing CDR1, CDR2 va CDR3.

:Phucmg an 54: Polypeptit theo phuong 4n 53, trong d6 CDR1 dén CDR3 d4 néu

duoc néu trong phuong 4n bét ky trong sé cac phuong 4n 11 dén 21.
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Phuong 4n 55: Polypeptit theo phuong én bét ky trong sb cdc phuong an tir 45
~dén 54, trong d6 cac ving bién dbi don thir nhét va thi hai cia globulin mién dich bao
gdm clng ving VHH.

Phuong 4n 56: Polypeptit theo phuong 4n bét ky trong sb cac phuong 4n tir 45
dén 55, trong d6 ving VHH dugc néu trong phuong an bét ky trong s cac phuong 4n
22 dén 37.

Phuong 4n 57: Polypeptit bao gdm viing bién dbi don thir nhit ctia globulin mién
dich bao gdbm CDR1, CDR2 va CDR3 dugc néu trong SEQ ID NO. 141, 164 va 186
hodc SEQ ID NO. 141, 162 va 186 va ving bién dbi don th hai ciia globulin mién
dich dugc néu trong phuong 4n bt k¥ trong s6 cac phuong 4n 2 dén 37.

Cu thé, polypeptit nay c6 thé 14 polypeptit theo phuong 4n bat ky trong sb cac
phuong 4n 45 dén 56.

Phuong 4n 58: Polypeptit theo phuong 4n 57, trong d6 ving bién dbi don thir
nhét cua globulin midn dich bao gdm CDR1, CDR2 va CDR3 dugc néu trong SEQ ID
NO. 213, 214 va 186, SEQ ID NO. 213, 221 va 186 hoac SEQ ID NO. 141, 162 va
186.

Phuong 4n 59: Polypeptit theo phuong 4n 57 hodc 58, trong d6 vung bién dbi
don thit hai cta globulin mi&n dich chita CDR1, CDR2 va CDR3 dugc néu trong SEQ
ID NO. 141, 164 va 186 hoic SEQ ID NO. 141, 162 va 186.

Phuong 4n 60: Polypeptit theo phuong 4n 57 hodc 58, trong do ving bién dbi
don thir hai ctia globulin mién dich bao gdbm CDR1, CDR2 va CDR3 dugc néu trong:
SEQ ID NO. 213, 214 va 186, SEQ ID NO. 213, 221 va 186 hodc SEQ ID NO. 141,
162 va 186.

Phuong 4n 61: Polypeptit bao gdm ving bién ddi don thir nhit ctia globulin mién
dich, trong d6 ving bién dbi don thir nhét ctia globulin mién dich nay 14 ving VHH
bao gdm trinh ty dugc néu trong SEQ ID NO. 1 hogc SEQ ID NO. 3 va ving bién d6i
don tht hai cta globulin mién dich theo phuong 4n bat ky trong sb cac phuong 4n tir 2
dén 37.

Cu thé, polypeptit ndy cé thé 13 polypeptit theo phuong an bat ky trong s cac
phuong 4n 45 dén 60.
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Phuong 4n 62: Polypeptit theo phuong én 61, trong d6 vung bién d6i don thu
nhét ctia globulin mién dich ¢4 néu 13 ving VHH bao gdm trinh tw bat ky trong s cac
trinh ty néu trong SEQ ID NO. 121-140 hodc 222-224.

Phuong 4n 63: Polypeptit theo phwong 4an 61 hodc 62, trong d6 ving bién dbi
don thi hai cta globulin mi&n dich d4 néu 1a ving VHH bao gbm trinh ty dugc néu
trong SEQ ID NO. 1 hodc SEQ ID NO. 3.

Phuong 4n 64: Polypeptit theo phuong 4n 63, trong d6 ving bién dbi don thr hai
ctia globulin mién dich d4 néu 1a ving VHH bao gdm trinh tu bét ky trong s6 céc trinh
tu.néu trong SEQ ID NO. 121-140 hodc 222-224.

Phuong 4n 65: Polypeptit theo phuong an bét ky trong s6 cac phuong é4n tir 45
dén 64, trong d6 polypeptit ndy con bao gdm thém gdc kéo dai thoi gian ban thai.

Phuong 4n 66: Polypeptit theo phuong 4n 65, trong d6 gbc kéo dai thoi gian ban
thai duoc lién két cong héa tri véi polypeptit ndy va dugc chon tir nhém gdm gbc lién
két albumin, nhu ving cua globulin mién dich khéng albumin, gbc lién két transferin
nhu viing cua globulin mién dich khang transferin, phén tir polyetylen glycol, phan tir
polyetylen glycol tai td hop, albumin huyét thanh ngudi, manh albumin huyét thanh
ngudi, peptit lién két albumin hogc ving Fc.

Phuong 4n 67: Polypeptit theo phwong 4n 66, trong d6 gbc kéo dai thoi gian ban
. thai bao gdm ving bién dbi don ciia globulin mién dich khéng albumin.

Phuong 4n 68: Polypeptit theo phwong 4n 67, trong d6 vung bién d6i don cta
globulin mién dich dugc chon tir ving VHH, ving VHH dugc 1am cho c6 dac tinh
gidng ctia ngudi, ving VH dugc lam tuong thich véi lac da, khang th8 ving, khang thé
vung don va/hodc "dAb".

Phuong 4n 69: Polypeptit theo phuong 4n 68, trong d6 vung bién dbi don cta
globulin mién dich khang albumin dugc chon tlr céc trinh ty néu trong SEQ ID NO.
230-232.

Phuong 4an 70: Polypeptit theo phuong an bat ky trong s cac phuong an tir 45
dén 64, trong d6 polypeptit nay dugc lién két v6i phan Fc (nhu phan Fc ngudi, vi dy
dugc néu trong SEQ ID NO. 252), tuy y qua lién két thich hop hodc ving ban 18,

Phuong 4n 71: Polypeptit theo phuong an bét ky trong sb cac phuong &n tir 45
dén 66, trong d6 polypeptit ndy con dugc lién két v6i mot hoge nhidu ving hang dinh

(vi dy, 2 hodic 3 ving hing dinh ma c6 thé dugc sir dung nhu mot phan clia/dé tao ra
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phén Fc), véi phan Fc v/hodc véi mot hodc nhiéu phan, manh hodc ving cia khang
th& ma tao ra mot hodc nhiéu chirc ning dap ung cho polypeptit theo séng ché va/hoic
¢6 thé tao ra kha nang lién két véi mot hodc nhidu thy thé Fe, tiry ¥ qua lién két thich
hop hodc ving ban 18,

Phuong 4n 72: Polypeptit bao gbm trinh tyr axit amin bét ky trong sb céc trinh ty
néu trong SEQ ID NO. 225-227.

Phuong 4n 73: Polypeptit bao gbm trinh ty axit amin bét ky trong sb céc trinh ty
néu trong SEQ ID NO. 249 hodc 277-281.

Phuong 4n 74: Polypeptit bao gbm trinh tyr axit amin bét ky trong sb céc trinh tu
néu trong SEQ ID NO. 257-262.

Phuong an 75: Polypeptit bao gbm trinh tu axit amin bét ky trong s6 céc trinh tu
néu trong SEQ ID NO. 253 hodc 254.

Phuong an 76: Polypeptit bao gbm trinh ty axit amin bét ky trong sb c4c trinh ty
néu trong SEQ ID NO. 263 hodc 266.

Phuong an 77: Polypeptit bao gbm trinh tu axit amin bét ky trong sb céc trinh ty
néu trong SEQ ID NO. 267-276 va 282.

Phuong 4n 78: Phin tir axit nucleic bao gbm ving mi hda polypeptit theo
phuong 4n bt ky trong s6 céc phuong an tlr 1 dén 77.

Phuong 4n 79: Vecto biéu hién bao gbm phaén tir axit nucleic theo phuong 4n 78.

Phuong 4n 80: Té bdo chi mang vecto biéu hién bao gdm phan tir axit nucleic,
phén tir axit nucleic nay bao gdm viing ma héa polypeptit theo phuong 4n bét ky trong
s6 cac phuong é4n tir 1 dén 77, trong d6 t& bao chi ndy c6 kha nang biéu hién
polypeptit theo phuong 4n bét ky trong sb cac phuong 4n tir 1 dén 77, va trong do té
bao chil ndy 13 t bao tidn nhan hogc té bao cé nhan dién hinh.

;‘Phucmg 4n 81: Duoc phdm chira (i) mdt hodc nhidu polypeptit theo phwong an
bét kﬁ/ trong sb cac phuong 4n tir 1 dén 77 1am thanh phén hoat tinh, va (ii) chit mang
dwoc dung, va tiy ¥ (iif) chét pha loang, t dugc, chét diéu chinh va/hogc chét 1am 6n
dinh.

Phuong 4n 82: Phuong phép san xuét polypeptit theo phuong 4n bét ky trong s&
cac phuong an tur 1 dén 77, trong d6 phuong phéap nay bao gbm céc budc:

- nudi cdy té bao chii trong cac didu kién dé biéu hién polypeptit theo phuong 4n

bét ky trong sd céc phuong 4n tir 1 dén 77,
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trong d6 té bao chi ndy mang vecto bidu hién bao gdm phén tir axit nucleic, phan
tlr axit nucleic nay chita viing ma héa polypeptit theo phuong an bét ky trong sb cac
phuong 4n tir 1 dén 77, va trong d6 t& bao chii niy 12 t& bao tién nhan hofc t€ bao c6
nhan dién hinh;

- thu hdi polypeptit; va

- tinh ché polypeptit nay.

Phuong 4n 83: Phuong phép st dung polypeptit theo phuong 4n bat ky trong s6
céc phuong 4n tir 1 dén 77 dé didu trj, phong ngira hodic 1am thuyén giam bénh, roi
loan hodc tinh trang bénh 1y, cu thé 12 & ngudi. |

Phuong 4n 84: Phuong phép theo phwong 4n 83, trong d6 trong d6 bénh, 1i loan
hodc tinh trang bénh 1y 13 bénh, réi loan hogc tinh trang bénh 1y ¢6 lién quan dén
CX3CRI1.

Phuong 4n 85: Phuong phép theo phwong an 83, trong d6 bénh, 1di loan hoic
tinh trang bénh 1y 1a bénh xo vita dong mach.

Phuong 4n 86: Duoc phim tiém duoc chira polypeptit theo phuong 4n bét ky
trong s6 cac phuong 4n tir 1 dén 77, duoc phdm nay thich hop d& tiém tinh mach hodc
tiém dudi da cho ngudi.

Phuong 4n 87: Phuong phép phong ngira va/hodc didu tri bénh hoc réi loan c6
lién quan dén CX3CR1, trong d6 phuong phép nay bao gdm viéc cho dbi tuong st

- dung luong ¢6 tac dung duoc ly cua it nhét mot polypeptit theo phuong an bét ky trong
s6 cac phuong 4n tir 1 dén 77 néu can. "

Phuong 4n 88: Phuong phép theo phwong 4n 85, trong d6 phuong phap nay con
bao gdm viéc cho d6i tuong st dung téc nhan didu tri bd sung duogc chon tir nhém gbém
statin, chit chéng tiéu cAu, chét chdng déng, thudc chdng tiéu dudng va thudc chdng
cao huyét ap.

| - Phuong 4n 89: Phuong phép uc ché sy lién két cia CX3CR1 véi fractalkin trong
té bao dong vat c6 vi, bao gbm viéc dua polypeptit theo phuong 4n bét ky trong s cac
phuong 4n tir 1 dén 77 vao té bao ndy, nhd d6 viée truyén tin higu boi fractalkin bj e
ché.

Phuong 4n 90: Phuong phap phat hién va/hodc dinh lugng CX3CRI trong mau
sinh hoc bing cach cho méu tiép xuc v6i polypeptit theo phuong an bat ky trong sb

cac phuong an tir 1 dén 77 va phat hién lién két cua polypeptit ndy voi CX3CRI.
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Phuong an 91: Phuong phép chin doan rdi loan c6 lién quan dén CX3CR1 hodc
xé4c dinh xem déi twong c6 nguy co phat trién rdi loan c6 lién quan dén CX3CRI1 gia
ting, trong d6 phuong phép ndy bao gdm viéc cho mau sinh hoc thu tir dbi tuong tiép
* xtc véi polypeptit theo phuong 4n bét ky trong sb cac phuong 4n tir 1 dén 77 va phat
hién lién két ctia polypeptit niy véi CX3CR1 dé x4c dinh mirc biéu hién hosic ndng do
CX3CR1.

Phuong 4n 92. Polypeptit theo phuong an bét ky trong s6 cac phuong 4n tir 1 dén
77 @ st dung trong viée didu tri, phong nglra hogc 1am thuyén gidm bénh, 1di loan
- hoic tinh trang bénh ly & nguoi.

Phuong 4n 93. Polypeptit theo phuong 4n 92, trong d6 bénh, r6i loan hodc tinh
trang bénh 1y 1a bénh, r6i loan hoic tinh trang bénh Iy ¢6 lién quan dén CX3CRI.

Phuong 4n 94. Polypeptit theo phuong 4n 92, trong d6 bénh, r6i loan hodc tinh
trang bénh ly dugc chon tir cac r6i loan x0 vita dong mach & tim va mach ndo, bénh
dong mach ngoai bién, bénh tai phat hep, bénh than do dai thao dudng, bénh viém than
tidu cdu, bénh viém than tidu ciu hinh liém & ngudi, bénh than IgA, bénh mang thén,
bénh viém than luput, bénh viém mach bao gém ban xuét huyét Henoch-Schonlein va
bénh u hat Wegener, bénh viém khép dang thip, bénh viém xuong khop, thai loai
manh ghép, bénh xo cing toan thén, cac rdi loan thoai héa thin kinh va bénh huy
myelin, bénh xo cing rai rac (multiple sclerosis - MS), bénh Alzheimer, cac bénh phéi
nhu bénh phéi the nghén man tinh (COPD), bénh hen, dau do cin nguyén than kinh,
dau do viém, hodc bénh ung thu.

Phuong 4n 95. Polypeptit theo phuong 4n 92, trong d6 bénh, r6i loan hodc tinh
trang bénh ly 14 bénh xo vita dong mach.

Phuong 4n 96. St dung polypeptit theo phuong an bat ky trong sd cac phuong 4n
tir 1 dén 77 dé san xuét thudc dé diéu tri, phong nglra hodc 1am thuyén gidm bénh, rbi
loan ho3c tinh trang bénh ly & ngudi.

Phuong 4n 97. Phuong phap theo phuwong 4an 87, trong d6 bénh hodc r8i loan
duoc chon tlr cac r6i loan xo vita ddng mach & tim va mach ndo, bénh dong mach
ngoai bién, bénh t4i phét hep, bénh than do d4i thao dudng, bénh viém thn tiéu cau,
bénh viém than tiu cAu hinh 1iém & ngudi, bénh than IgA, bénh mang thén, bénh viém

than luput, bénh viém mach bao gdm ban xut huyét Henoch-Schonlein va bénh u hat
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Wegener, bénh viém khép dang thip, bénh viém xuong khép, thai loai manh ghép,
bénh xo cling toan than, céc rdi loan thodi héa than kinh va bénh hiy myelin, bénh xo
clng rai rac (MS), bénh Alzheimer, bénh phdi nhw bénh phdi tic nghén man tinh
(COPD), bénh hen, dau do can nguyén than kinh, dau do viém, hodc bénh ung thu.

Phuong 4n 98. Phuong phép theo phuong 4n 87, trong d6 bénh, rdi loan hoic
tinh trang bénh 1y 12 bénh xo vita dong mach.

| Phuong 4n 99. Kit chdn do4n hozic phuong phép chn do4n bao gbm polypeptit
theo phuong 4n bét ky trong s céc phuong én tir 1 dén 77, hodc sir dung chung.

Phuong 4n 100. Kit chin doén hodc phuong phap chin doan theo phuong 4n 99,
d& chan doén it nhit mot trong sb céac rdi loan xo vita dong mach & tim va mach néo,
bénh dong mach ngoai bién, bénh tai phat hep, bénh than do dai thdo duong, bénh
viém than tiéu cAu, bénh viém thén tidu cAu hinh liém & ngudi, bénh than IgA, bénh
mang thin, bénh viém thén luput, bénh viém mach bao gdm ban xuét huyét Henoch-
Schonlein va bénh u hat Wegener, bénh viém khép dang thép, bénh viém xuong khép,
thai loai manh ghép, bénh xo cimg toan than, c4c rdi loan thoai héa than kinh va bénh
hily myelin, bénh x0 ctng rai rdc (MS), bénh Alzheimer, bénh phdi nhu bénh phdi tic
nghén man tinh (COPD), bénh hen, dau do cdn nguyén than kinh, dau do viém, hodc
bénh ung thu.

MG ta chi tiét sang ché
Céc dinh nghia

Céac phuong 4n néu trén cfing nhu cic khia canh va phuong dn khéc cia sang ché
s& duoc mo ta 3 hon trong phin mo ta chi tiét dudi day, trong do:

a) Trir khi quy dinh ho#c dinh nghia khac, moi thudt ngit dugc st dung c6 nghia
thong thudong cua ching trong linh vuc, nghia nay da rd dbi v6i ngudi c6 hidu biét
trung binh trong linh vyc. Tham khao, vi du, céc tai liéu chun, nhu Sambrook et al,
"Molecular Cloning: A Laboratory Manual" (2nd Ed.), Vols. 1-3, Cold Spring Harbor
Laboratory Press (1989); Lewin, "Genes IV", Oxford Unii/ersity Press, New York,
(1990), va Roitt et al., "Immunology" (2*¢ Ed.), Gower Medical Publishing, London,
New York (1989), cling nhu cac giai phap k¥ thuat chung dugc vién dan & day; Hon
nita, trir khi duge quy dinh khéc, tit cd cdc phuong phép, bude, k¥ thuat va thao tac
khong dic bidt dugc mo ta chi tiét c6 thé dugce thuc hién va da duge thuc hién theo

cach da biét v& thuc chét, nhu ngudi c6 hidu biét trung binh trong linh vyc nay da biét
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r5. Tham khao, vi du, céc tai liéu chuén, giai phdp k¥ thuat chung da biét trén day va
c4c tai liéu tham khao dugc vién din trong d6;

b) Trir khi dugc quy dinh khic, cac thuit ngit "globulin mién dich" va "trinh tu
globulin mién dich" — khi dugc sir dung trong ban md ta chi khang thé chudi ning
ho3ic khang thé 4-chudi thong thudng — duge st dung 1am thuét ngtt chung bao gdm ca
khang thé c6 kich c& dy du, céc chudi riéng r& cua nd, cling nhu tht ca cc phén, ving
hodic manh cta né (bao gdm nhung khong chi gi6i han & céc ving hodc manh lién két
khang nguyén nhu 1an lugt cic ving VHH hodc ving VH/VL). Ngoai ra, thudt ngt
"trinh tu" theo sang ché (vi dy, trong thuét ngit nhu "trinh ty globulin mién dich ",
"trinh tu khang thé", "trinh ty ving bién dbi (don)", "Trinh tw VHH" hodc "trinh tur
protein"), cAn duogc hidu chung 13 bao gbm ca trinh ty axit amin twong tmg ciing nhur
trinh ty axit nucleic hodc trinh tu nucleotit mad héa chiing, trir khi ngtt canh doi hoi
cach hidu han ché hon;

¢) Thuat ngit "ving" (cta polypeptit hodc protein) theo sang ché chi cu tric
protein gip cudn c6 kha ning gitt dugc chu tric bac ba cta né doc 14p véi phan con lai
cua protein. No6i chung, cac vung chiu trach nhiém v& céc dic tinh chirc ning riéng ré
clia protein, va trong nhiéu trudng hop c6 thé dugc thém vao, loai bo hoic chuyén
sang protein khac ma khong lam mét chitc ning ctia phén con lai ctia protein va/hodc
cua vung.

d) Thuét ngit "ving globulin mién dich" theo sang ché chi ving hinh ciu cta
chudi khang thé (nhu vi du, chudi ctia khéang thé 4-chudi thong thudng hodc ctia khang
thé chudi ning), hodc chi polypeptit chi yéu gdm cac ving hinh cdu d6. Céc ving
globulin mién dich dic trung & chd ching duy tri dic tinh gAp cudn kiéu globulin mién
dich cua phén tir khang thé ma bao gdm céu tric kidu banh kep hai 16p (2-layer
sandwich) ctia khoang 7 chudi beta dbi song song trong hai tAm beta, tuy ¥ dugc lam
dn dinh bing lién két disulfua bao toan.

e) Thuat ngit "ving bién dbi cia globulin mién dich" theo sang ché chi ving
globulin mién dich cha yéu gbém bén "ving khung" trong linh vyc ndy va dudi day
dwoc goi 14n luot 13 "viing khung 1" hogc "FR1"; "ving khung 2" hodc "FR2"; "ving
khung 3" hodc "FR3"; va "ving khung 4" hodc "FR4"; cac ving khung nay bi ngit boi
ba "ving quyét dinh bd trg" hodc "CDR", trong linh vye nay va dudi day duoc goi lan
luot 13 "ving quyét dinh bé trg 1" hodc "CDRI1"; "ving quyét dinh bd tro 2" hodc
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"CDR2"; va "ving quyét dinh bd trg 3" hosic "CDR3". Do d6, céu triic hofc trinh tu
tdng thé cua ving bién ddi ctia globulin mién dich c6 thé duoc md ta nhu sau: FR1 -
CDRI1 - FR2 i CDR2 - FR3 - CDR3 - FR4. (C4c) viing bién di cta globulin mién
dich tao ra tinh dic hiéu cta khang thé déi voi khang nguyén nhd ¢6 vi trf lién két
khang nguyén.

f) Céc thudt ngit "vimg bién dbi don ciia globulin mién dich " va “ving bién dbi
don” theo sang ché chi ving bién déi ctia globulin min dich ¢6 kha ning lién két dic
hiéu véi epitop clia khang nguyén ma khong bét cip véi ving bién ddi khac cla
globulin mién dich. Vi du v& viing bién d4i don cua globulin mién dich theo nghia ctia
séng ché 12 "cac khang thé ving", nhu c4c ving bién dbi don cua globulin mién dich
VH va VL (ving VH va ving VL). Vi du khac v& c4c ving bién dbi don cua globulin
mién dich 13 "cac ving VHH" (hodc don gian 13 cac "VHH") tir lac da, nhu dugc dinh
nghia dudi day.

Theo céc dinh nghia trén, ving lién két khang nguyén cua khang thé 4-chudi
thong thudng (nhu phén tir IgG, IgM, IgA, IgD hodc IgE; da biét trong linh vuc nay)
hodc ctia manh Fab, manh F(ab")2, manh Fv nhu manh Fv hodc scFv duoc lién két
disulfua, hodc diabody (tit ca da biét trong Iinh vuc ndy) thu duge tir khéng thé 4-
chu5i thong thudng, thuong khong duge xem 13 ving bién dbi don cua globulin mién
dich, vi trong nhiing trudng hop nay, lién két voi epitop twong Umg ctia khang nguyén
thudong khong x4y ra boi mot ving globulin mién dich (duy nh4t) ma béi cip ving
globulin mién dich (c6 lién quan) nhu cac ving bién ddi cua chudi niang va chubi nhe,
tire 12 boi cap VH-VL ciia cc ving globulin mién dich, ma lién két v6i epitop cua
khang nguyén tuong Ung.

f1) "ving VHH ", con goi 18 VHH, ving VuH, manh khang thé VHH, va khéng
th& VHH, ban dAu dugc md ta 1a ving (bién dbi) globulin mién dich lién két khang
nguyén cia "khang thé chudi ning" (t@rc 1& cta "khang thé khong c6 chudi nhe";
Hamers-Casterman C, Atarhouch T, Muyldermans S, Robinson G, Hamers C, Songa
EB, Bendahman N, Hamers R.: "Naturally occurring antibodies devoid of light
chains"; Nature 363, 446-448 (1993)). Thuat ngtt "ving VHH" dugc chon dé phén biét
ving bién ddi ndy véi céc ving bién dbi cta chudi niing c6 trong khang thé 4-chudi
thong thudng (trong ban md ta goi 1a "ving Vu" hodc "ving VH") va véi cac ving

bién ddi ctia chudi nhe c6 trong khang thé 4-chudi thong thudng (trong ban mo ta goi
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14 "ving V" hodc "vung VL"). Cac vuing VHH ¢6 thé lién két dic hiéu véi epitop ma
khong c¢6 ving lién két khang nguyén bd sung (trai véi cac ving VH hodc VL cua
| khéng thé 4-chudi thong thudng, trong trudng hop dé epitop duge nhin biét boi ving
VL cing véi ving VH). Cac ving VHH nho, don gidn va 13 cac don vi nhén dién
khang nguyén hitu hiéu dugc tao ra béi ving globulin mién dich don.

Theo séng ché, cac thuit nglt ving VHH, VHH, ving VuH, manh khéng thé
VHH, khéng thé VHH, ciing nhu "Nanobody®" va "ving Nanobody®" ("Nanobody"
12 nhan hang ctia cong ty Ablynx N.V.; Ghent; Belgium) dugc dung thay thé cho nhau
va ddu chi cic ving bién déi don cua globulin mién dich (c6 cdu triic: FR1-CDR1-
FR2-CDR2-FR3-CDR3-FR4 va lién két dic hiéu véi epitop ma khong can sy c6 mit
cia ving bién dbi thir hai ciia globulin mién dich), va ma phén biét véi cac ving VH
con goi 12 "céc gbe tidu chudn", nhu x4c dinh trong vi dy, W02009/109635, Fig. 1.

 Céc gbc axit amin cia ving VHH duoc danh s6 theo cach danh sb thong thudng
cho céc ving Vu ciia Kabat va cong sy ("Sequence of proteins of immunological
interest", US Public Health Services, NIH Bethesda, MD, Publication No. 91), nhu ap
dung cho céc ving VHH lac d3, nhu néu trong vi dy, Fig.2 cla tai li¢u Riechmann and
Muyldermans, J. Immunol. Methods 231, 25-38 (1999). Theo cach déanh s6 nay,

- FR1 bao gdm cac gdc axit amin tai vi tri s6 1-30,

- CDR1 bao gdm cac gdc axit amin tai vi tri s6 31-35,

- FR2 bao gém céc axit amin tai vi tri sb 36-49,

- CDR2 bao gdm cac gbc axit amin tai vi tri 56 50-65,

- FR3 bao gdm cac gbc axit amin tai vi tri s6 66-94,

- CDR3 bao gdm cac gbc axit amin tai vi tri s6 95-102, va

- FR4 bao gbm cac gbc axit amin tai vi tri s6 103-113.

Tuy nhién, cin luu ¥ ring — nhu da biét r& trong linh vuc nay ddi véi cac ving
Vi va céc ving VHH — téng s6 gbc axit amin ctia mbi CDR ¢6 th8 thay dbi va c6 thé

'khéng tuong tng véi tong s& gbc axit amin theo cach dénh sb Kabat (tirc 13, mot hodc
nhiéu vi trf theo cach ddnh s6 Kabat c6 thé khong c6 trong trinh ty thuc té, hodc trinh
tu thyc t& 6 thé chira nhiéu gbc axit amin hon so véi sb dugc cho phép theo cach dénh
s Kabat). N6i chung, didu ny c6 nghia I3 cach danh sb theo Kabat ¢4 thé twong tmg
hodc khong tuwong Ung véi cach danh s6 cac gbc axit amin thyc té trong trinh tu thyuc

4
A

te.
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Céc phuong phap khac d& danh s6 cac gbe axit amin clia ving Vi, ma cling c6
thé 4p dung theo cach twong tw trén cdc ving VHH, da biét trong linh vuc ndy. Tuy
nhién, trong phin mé t, yéu ciu bao hd va cac hinh v&, cach danh sb 1a theo Kabat va
nhu duogc 4p dung véi cac dung VHH theo mo ta trén ddy, trir khi dugc quy dinh khac.

Téng s6 gdc axit amin trong cic ving VHH thudng ndm trong khoang tir 110 dén
120, thudng nim trong khoang tir 112 dén 115. Tuy nhién can lwu ¥ ring céc trinh ty
ngin hon va dai hon ciing c¢6 thé thich hop d& mé ta trong ban mo ta nay.

Céc dic diém céu tric va dic didm chic ning khéc cua céc ving VHH va céc
polypeptit chira chiing c6 thé dugc tém t4t nhu sau:

Cac ving VHH (da dwoc "thiét k&" nho ban chét lién két chic ning véi khang
nguyén khong ¢6 s c6 mit va khong c6 tuong téc véi ving bién doi cua chudi nhe) c6
chirc ning nhu mdt don vi, ving hodc polypeptit c4u tréc lién két khang nguyén chirc
ning don, twong dbi nhé. Pidu nay 1am cho cac ving VHH khéac véi cac ving VH va
VL cutia khang thé 4-chudi thong thudng, cdc ving nay thudng khong thich hop dé

~ding nhu mot protein lién két khang nguyén don 1& hbac ving bién ddi don cta
globulin mién dich, ma can két hop & mot sb hinh thirc dé tao ra don vi lién két khang
nguyén chirc ning (vi du nhu trong cdc manh khang thé théng thuong nhu manh Fab;
chudi scFv bao gdm ving VH lién két cong héa tri v6i ving VL).

Nho nhitng dic tinh ddc biét ndy, viéc st dung céc ving VHH — mdt minh hodc
két hop trong polypeptit 16n hon — dem lai nhiéu wu diém déng chu ¥ so véi viée sir
dung c4c ving VH va VL théng thudng, chudi scFv hodc cdc manh khang thé thong
thudng (cac manh nhu Fab- hodc F(ab')2):

- chi cAn mot ving don dé lién két khang nguyén véi 4i luc cao va do chon loc
cao, do d6 khéng cin sy c6 mit cia hai ving riéng ré, cling nhu dam bao ring hai
ving d6 ¢6 mt trong c4u tric khong gian va c4u hinh dung (tc 13 thdng qua cac cau
ndi dugc thiét ké dic biét, nhu véi scFv);

- c4c ving VHH c¢6 thé dugc biéu hién tr mot gen duy nhit va khong cin gép
cudn hoic cai bién sau khi dich ma;

- céc ving VHH c6 thé d& dang dugc thao tac di truyén thanh cac dang da gid va

~ da d3c higu (nhu s& duge thao luén tiép trong ban mo ta);
- chc ving VHH hoa tan tét va khong ¢6 xu hudng két tu (nhw cée ving lién két

khéng nguyén ctia chudt thu theo md ta cia Ward et al., Nature 341: 544-546 (1989));
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- cac viung VHH c6 d¢ dn dinh cao véi nhiét do, do pH, cac proteaza va céc tac
nhan hojc diéu kién gay bién tinh khac va, do dd, c6 thé dugc san xuét, bao quan hodc
van chuyén ma khong can ding cac thiét bi lanh, tiét kiém duoc chi phi vin chuyén,
thoi gian va bao vé moi trudng;

- viée tao ra cac ving VHH dé dang va tuong d6i ré, ngay ca trong quy md san
xut. Vi dy, céc ving VHH va polypeptit chira chiing c6 thé dugc sin xuét bing céch
1&n men vi sinh vét (vi dy, nhu dugc md ta thém duédi day) va khong can sir dung hé
biéu hién dong vat ¢ v, nhu véi, vi dy, cic manh khang thé thong thudng;

- c4c ving VHH twong d6i nhé (khoang 15 kDa, hodc nhd hon IgG thong thudng
10 13n) so v6i khang thé 4-chudi thong thudng va céc manh lién két khdng nguyén ciia
no, va do do

-- thé hién kha niing thAm nhap vao mé cao hon va

-- ¢6 thé dung dugc & liéu cao hon

so v6i khang thé 4-chudi thong thudng va cac méanh lién két khéang nguyén cua
no;

- cac ving VHH c6 thé thé hién céc dic tinh lién két vao héc (nho vong CDR3
kéo dai cia ching, bén canh cac dic tinh khac, so vdi cac ving VH thong thuong) va
do d6 c6 thé tiép can dich va epitop ma khang thé 4-chudi thong thudng va manh lién
két khang nguyén c6 né khong tiép can dugec.

Céac phuong phép tao ra ving VHH lién két v6i khang nguyén hodc epitop dic
hiéu d8 dugc md ta trong linh vyc ndy, vi dy, trong WO2006/040153 va
W02006/122786. Nhu ciing duge mo ta chi tiét trong ban mb ta, cac vung VHH thu
duoc tir lac da c6 thd duge "lam cho cé dic tinh gidng clia nguoi"” bang cach thay thé
mot hodc nhiéu gbe axit amin trong trinh ty axit amin cta trinh ty VHH gbc bang mot
hoéé nhidu gdc axit amin c6 & (c4c) vi tri twong Ung trong ving VH tir khang thé 4-
chudi thong thudng ctia ngudi. Ving VHH dugc lam tuong thich v&i ngudi c6 thé
chtta mdt hodc nhiéu trinh ty ving khung clia ngudi, va, theo mdt phuong an cu thé
hon, viing nay c6 thé chira cac trinh ty viing khung ctia ngudi thu duge tir DP-29, DP-
47, DP-51, hojc timg phén ciia ching, tiy ¥ két hop véi céc tinh ty JH, nhu JHS.

i f2) "Khéng thé viing", con goi 12 "Dab", "Domain Antibodies", va "dAb" (cac
thuit ngit "Domain Antibodies" va "dAb" dugc diung lam nhan hiéu cua

GlaxoSmithKline) d4 duoc md ta trong vi dy, Ward, E.S., et al.: "Binding activities of
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a repertoire of single immunoglobulin variable domains secreted from Escherichia
coli"; Nature 341: 544-546 (1989); Holt, L.J. et al.: "Domain antibodies: proteins for
therapy"; TRENDS in Biotechnology 21(11): 484-490 (2003); va W02003/002609.

Céc khang thé viing chu yéu tuong tng véi céc ving VH hodc VL cta dong vét
c6 v khong phai lac d3, cu thé 13 céc khang thd 4-chudi cia ngudi. Dé lién két vai
epitop dudi dang ving lién két khang nguyén duy nhét, tic 1a khong két cgp véi lan
luot céc ving VL hogic VH, cin phai chon loc dic hiéu cic dic tinh lién két khang
nguyén, vi dy, bang cach sir dung thu vién céc trinh ty ving VH ho3c VL don cua
nguoi.

Céc khang thé ving, gidng nhu cac VHH, c6 trong lugng phan tir khoang 13 dén
16 kDa va, ndu c6 ngudn gdc tlr céc trinh ty day @i ctia ngudi thi khong cén 1am twong
thich v6i ngudi, vi du, dé sir dung trong tri 1iéu cho ngudi. Cling nhu trong céc trudng
hop ving VHH, chiing cfing dugc bidu hién bt trong céc hé biéu hién 1€ bao tién nhén,
1am giam d4ng k& chi phi san Xuét.

Céc khéng thé viing, cing nhu c4c ving VHH, c6 thé duge 1am tang 4i lyc bang
cach dua vao mdt hodc nhidu thay dbi trong trinh ty axit amin ciia mdt hodc nhiéu
CDR, nhimng thay di nay din dén sy cai thién & lyc cta ving bién ddi don cua
globulin mién dich thu dugc dbi v6i khang nguyén tuong tng cla nd, so voi phan tir
gbe tuong tmg. Céc phan tir ving bién déi don cta globulin mién dich dugc 1am ting
4i luc theo sang ché c6 thé duoc tao ra béng cac phuong phéap da biét trong linh vyc
ndy, vi dy, nhu dugc md ta boi Marks et al., 1992, Biotechnology 10:779-783, hodc
Barbas, et al., 1994, Proc. Nat. Acad. Sci, USA 91: 3809-3813.; Shier et al., 1995,
Gene 169:147-155; Yelton et al., 1995, Immunol. 155: 1994-2004; Jackson et al.,
1995, J. Immunol. 154(7):3310-9; va Hawkins et al., 1992, J. Mol. Biol. 226(3): 889
896; KS Johnson va RE Hawkins, "Affinity maturation of antibodies using phage
display", Oxford University Press 1996.

f3) Hon nita, cling di rd rang véi ngudi co hiéu biét trung binh trong linh vuc k§
thudt nay ring c6 thé "ghép" mét hodc nhidu CDR néu trén vao "cac khung", bao gdm
nhung khoéng chi giéi han & cac khung cua nguoi hodc khung khéng phai thudc
globulin mién dich. C4c khung va k§ thuat thich hop d& ghép CDR 14 da biét trong linh

vuc nay.
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g) Cac thuéat ngit "epitop" va "quyét dinh khéng nguyén", ma c thé dugc ding
thay dbi cho nhau, chi mot phan ctia phan tir 16n, nhu polypeptit, duoc nhan biét bai
céc phén tir lién két khang nguyén, nhu cac khéng thé thong thudng hodc céc
polypeptit theo sang ché, va cu th8 hon nhén biét béi vi tri lién két khang nguyén cla
cc phan tir ndy. C4c epitop dinh ra vi tri lién két t5i thiéu cho globulin mién dich, va
do d6 13 dich dac hiéu cta globulin mién dich.

Phén cua phén tir lién két khang nguyén (nhu khang thé thong thudng hodc
polypeptit theo sang ché) ma nhan biét epitop goi 12 paratop.

h) Thuit nglt phén tir li€n két (khang nguyén-) "biparatop” hodc polypeptit
"biparatop" theo sang ché chi polypeptit bao gdm ving bién ddi don thu nhét cia
globulin mién dich va viing bién ddi don thtt hai cta globulin mién dich nhu duge mé
ta trong ban md ta, trong d6 hai ving bién dbi nay c6 kha ning lién két v6i hai epitop
khac nhau cia mot khang nguyén, cdc epitop nay thudng khong lién két & cing thoi
didm v&i mot globulin mién dich dic hiéu don, nhu vi du, khing thé théng thudng
hogic ving bién dbi don cua globulin mién dich. C4c polypeptit biparatop c6 thé bao
gdm cac ving bién dbi c;,c') tinh d3c hidu epitop khéc nhau, va khong chira cac cdp vung
bién ddi bd sung chung ma lién két véi cing mot epitop. Do d6, hai ving bién d6i nay
khong bd sung véi nhau dé lién két véi dich.

i) Polypeptit (nhu globulin mi&n dich, khang thé, ving bién d6i don ciia globulin
mién dich, polypeptit theo sang ché, hoic néi chung 13 phén tir lién két khang nguyén
hogic manh clia né) ma c6 thé "lién két v6i" hogc "lién két dic hiéu voi", ma "cb 4i lyc
véi " va/hodic "c6 tinh dic hidu véi" epitop, khang nguyén hodc protein nhét dinh (hoic
véi it nhét mot phin, manh hodc epitop ctia n6) duge cho 12 "khéng" hodc "huéng dén"
epitop, khang nguyén hodc protein nay hodc phan tir "lién két" twong tmg véi epitop,
khang nguyén hoic protein, hodc duge cho 1a “khéng”-epitop, “khdng”-khang nguyén

“hoic “khang”-protein (vi dy, khang-CX3CR1).

k) No6i chung, thuét ngtt "do dédc hi¢u" chi sb loai khang nguyén hodc epitop khéc
nhau ma phén tir lién két khang nguyén hodc protein lién két khang nguyén cu thé
(nhu globulin mién dich, khéng thé, ving bién déi don cta globulin mién dich, hogc
polypeptit theo séng ché) c6 thé lién két. Do dic hiéu cla protein lién két khang
nguyén cé thé duoc x4c dinh dya trén 4i lyc va/hodc 4i tinh cua no. Ai lyc, biéu thi

bing hing sb cin bing ctia qué trinh phén tich khang nguyén véi protein lién két
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khang nguyén (KD), 13 dai luong do do bén lién két gitta epitop va vi trf lién két khang
nguyén trén protein lién két khang nguyén: hiang s6 KD cang thép thi lién do bén lién
két gitra epitop phén t lién két khang nguyén cang cao (ndi cach khéc, 4i lyc cling c6
thé bidu thi dudi dang hing s6 4i lyc (KA), tirc 1a 1/KD). Nhu ngudi cé hiéu biét trung
binh trong linh vuc nay d biét ro (vi dy, trén co s& clia ban md ta), 4i luc ¢6 thé duge
xéc dinh theo cach da biét, tiy thudc vao khang nguyén cu thé duoc quan tam. Ai tinh
12 dai luong do d9 bén cva lién két gitta phan tir lién két khang nguyén (nhw globulin
midn dich, khang thé, ving bién dbi don ctia globulin mién dich, hodc polypeptit theo
sang ché) va khang nguyén thich hop. Ai tinh lién quan dén ca 4i luc gitta epitop va vi
trf lién két khéng nguyén ciia né trén phan tir lién két khang nguyén va s6 vi tri lién két
khang nguyén thich hop c6 trén phan tr lién két khang nguyén.

I) Céc gbc axit amin dugc bidu thi theo m axit amin ba chit cai hogc mot chit cai
chuén, nhu da biét va ddng thuén trong linh vyc nay. Khi so sinh hai trinh tu axit
amin, thuét ngit "khéc biét v& axit amin" chi viéc thém, bét hoje thé s céc ge axit
amin x4c dinh & vi tri cua trinh ty dbi chimg, so véi trinh ty thi hai. Trong trudng hop
thé, tt hon nbu cac phép thé 1a céc phép thé axit amin bao tdn, nghia 13 gbc axit amin
duoc thé bing gbc axit amin khéc c6 c4u trac héa hoc tuong tu va it hodc gan nhu
khong anh hudng dén chirc ning, hoat tinh hodc cac dic tinh sinh hoc khac cua
polypeptit. Céc phép thé axit amin bao tdn da dugc biét rd trong linh vire ndy, vi du ti
WO 98/49185, trong d6 céc phép thé axit amin bao ton 1 céc phép thé trong d6 mdt
axit amin thudc cdc nhom (i) - (v) sau dugc thé bing mot gbc axit amin khéc trong
cung nhém: (i) cac gbc nho, béo, khong phan cuc hodc it phan cuc: Ala, Ser, Thr, Pro
va Gly; (ii) cac gbc phan cyc, tich dién am va céc amit (khong tich dién) clia chung:
Asp, Asn, Glu va Gln; (iii) céac gbc phan cuc, tich dién duong: His, Arg va Lys; (iv)
céc gbc 16n, béo, khong phan cyc: Met, Leu, Ile, Val va Cys; va (v) cac gbc thom:
Phe, Tyr va Trp. D3c biét vu tién, cdc phép thé axit amin béo ton sau:

Ala thé bing Gly hoic thé bang Ser;

Arg thé bang Lys;

Asn thé béng GIn hodc thé béng His;

Asp thé bang Glu;

Cys thé bang Ser;

GIn thé bing Asn;
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Glu thé bang Asp;

Gly thé bang Ala hoic thé bing Pro;

His thé bing Asn hoc thé bang Gln;

Tle thé bing Leu hoic thé bang Val;

Leu thé bing Ile hoic thé bang Val;

Lys thé bang Arg, thé bing GIn hoic thé bang Glu;

Met thé bing Leu, thé bing Tyr hoic thé bing Ile;

Phe thé bing Met, thé bang Leu hodc thé bang Tyr;

Ser thé bang Thr;

Thr thé bing Ser;

Trp thé bang Tyr;

Tyr thé bang Trp hoic thé biang Phe;

Val thé bang Ile hoic thé bang Leu.

m) Phén tir axit nucleic hogdc polypeptit duge xem 1a "(& dang) gan nhu ddc 1ap" -
vi du, so v6i ngudn sinh hoc trr nhién ctia né va/hodc méi trudng phan ing hodc moi
trudng nudi cdy ma tir d6 thu dugc phan tir ndy — khi né dugc tach ra khoi it nhit mot
thanh phin khac ma né thudng c6 lién quan trong ngudn hodc méi trudng d6, nhur axit
nucleic khac, protein/polypeptit khéc, thanh phén sinh hoc hozc dai phan tir khac hoic
it nhit mot téc nhan gay nhifm, tap chat hodc thanh phan thir yéu. Cu thé, phén tir axit
nucleic holic polypeptit duge xem 13 "gin nhu doc 14p" khi né da duge tinh ché it nhét
2 14n, dic biét 13 it nhat 10 IAn, ddc biét hon 12 it nhét 100 1n, va 1én t6i 1000 1dn hogic

AnN

hon. Tét hon néu, phan tir axit nucleic hodic polypeptit "¢ dang gén nhu doc 1ap" 12 gén
nhu tuong ddng, nhw duge xéc dinh bing ky thuat thich hop, nhu k¥ thuét séc ky thich
hop, nhu dién di trén gel polyacrylamit;

n) "Do twong ddng v& trinh tu" gifta vi dy, hai trinh ty ving bién dbi don cta
globulin mién dich chi ty 1& phin trim cAc axit amin tuong ddng gitta hai trinh tu nay.
Co thé tinh hodc xac dinh d0 tuong ddng nhu dugc md ta & doan f) trang 49 va 50 cla
WO008/020079. "Dd tuong ddng vé trinh tu" chi ty 16 phan trdm c4c axit amin tuong

ddng hoic dai dién cho cac phép thé axit amin bao ton.
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Tinh dic hiéu dich
" Céc polypeptit theo séng ché c6 tinh dc higu véi CX3CR1 ngudi. Do d6, tét hon

néu céc polypeptit theo sang ché lién két véi CX3CR1 ngudi (SEQ ID NO. 255). Theo
mot khia canh, cac polypeptit theo sang ché ciing lién két v6i khi cynomolgus
CX3CRI1 (SEQ ID NO. 256).
Céc polypeptit theo sang ché

Sang ché d& xuét cac tic nhan c6 hoat tinh dugc 1y méi dé ngin ngra, didu tri,
1am thuyén giam v/hodc chin doan céc bénh, réi loan hofc tinh trang bénh Iy c6 lién
quan dén CX3CR1, c4c bénh tim mach. Cu thd, sang ché @ xudt cac polypeptit lién
két v6i CX3CR1 nguoi va c6 kha ning ngin chén lién két cua fractalkin ngudi véi
CX3CR1 ngudi. Theo mot khia canh, polypeptit ndy 1a globulin mién dich bao gém
viing lién két khéng nguyén gdm ba ving quyét dinh b6 trg CDR1, CDR2 va CDR3,
trong d6 globulin mién dich nay lién két v6i CX3CR1 ngudi va c6 kha ning ngin chan
litn két cua fractalkin ngudi v6i CX3CR1 ngudi. Theo mét phuong én khac,
polypeptit nay chira mét hodc nhidu ving bién d6i don cta globulin mién dich khéng-
CX3CR1, trong d6 polypeptit ndy c6 kha ning ngén chan lién két cua fractalkin ngudi
v4i CX3CR1 nguoi.

Theo mot khia canh, polypeptit theo sang ché dic trung béi mot hodc nhiéu dic
tinh sau:

e Lién két 4i Iuc cao v6i CX3CR1 ngudi, vi du & ECso nhé hon hogc bang 10nM,
nhd hon hogic bing 5nM, nhé hon hoc bing 2,5n1M hogc nhé hon hodc bing 1nM,
nhu duoc xé4c dinh bing phuong phap FACS lién két t€ bao;

' Ngin chén lién két cua fractalkin nguc‘ﬁ v4i CX3CR1 ngudi, vi du ¢ IC50 nho
hon hodc bang 300nM, hodc nho hon hodc bang 100nM, hogc nhd hon hodc béng
20nM, hodc nhd hon hodc bang 10nM, hodc nhé hon hodc bang 5nM, hodc nhd hon
hodc b?mg 2,5nM hodc nho hon hodc béng InM;

e Ut ché su héa huéng dong do fractalkin gy ra qua trung gian CX3CR1 ngudi,
vi du & ICso nho hon hodc bing 500nM, hogic nhé hon hogc bdng 100nM, hogc nhd
hon holic bing 75nM, hoic nhé hon hogc bing 50nM, hojc nhé hon hogc bing 10nM
hodc nhé hon hodc béng 5nM; higu qua uc ché thu duoc 16n hon hodc bang 15%, hogc

16n hon hodc bing 50%, hogc 16n hon hogc bing 80%, hodc 16n hon hogc bang 95%;
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o Uc ché sy nhap ndi do fractalkin gy ra qua trung gian CX3CR1 nguoi, vidy & -
ICso nhé hon hogic bdng 10nM hodc nhé hon hogc bing 5nM;

o Phan g chéo v§i CX3CR1 khi cynomolgus, vi du trong pham vi 10 1an E/ICs0
ctia CX3CR1 ngudi v& lién két va e ché chirc ning.

Theo mdt phuong an khéc, polypeptit theo sing ché con bao gdbm gbc kéo dai
thdi gian bén thai, vi du gdc lién két albumin, phén ttt polyetylen glycol hodc ving Fc.
Theo mdt phuong &n khac, polypeptit theo sang ché bao gdm hai hoic nhidu ving bién
ddi don cta globulin mién dich khéng-CX3CR1. Theo mot khia canh, hai ving bién
dbi don ctia globulin min dich khang-CX3CR1 dugc lién két cong héa tri bing peptit
lién két. Theo mot khia canh, hai ving bién di don cta globulin mién dich khéang-
CX3CR1 trong polypeptit theo sang ché ¢ clng trinh tu axit amin. Theo khia canh
khéc, hai ving bién dbi don cuia globulin mién dich khang-CX3CRI trong polypeptit
theo sang ché c6 céc trinh ty axit amin khac nhau. Theo mdt khia canh, polypeptit theo
séng ché bao gdm hai ving bién dbi don cta globulin mién dich khéang-CX3CR1 va
con bao gdm gde kéo dai thoi gian ban thai, vi du gdc lién két albumin, phan tir
polyetylen glycol hodc vung Fe.

Theo mdt khia canh, polypeptit theo sang ché bao gdm ving bién dbi don cua
globulin midn dich khdng-CX3CR1 thir nhét lién két cong hoa tri véi gdc lién két
albumin bing peptit lién két tht nhét, trong d6 gdc lién két albumin nay con lién két
cong hoa tri voi ving bién dbi don cla globulin mién dich khang-CX3CR1 thit hai
bing peptit lién két thir hai.

Theo mdt khia canh, polypeptit theo sang ché bao gdm ving bién ddi don cta
globulin mi&n dich khang-CX3CR1 lién két cong hoa tri v6i ving Fe béng peptit lién
két. Theo mot khia canh, polypeptit ndy bao gém viing bién dbi don cua globulin mién
dich khang-CX3CR1 lién két cong héa tri v6i viing Fc bang peptit lién két dugc téo a
dudi dang dime, vi du qua cac cau disulfua.

Céac polypeptit theo sang ché thu dugc nhu duoc mo ta sau ddy. Tém lai, cac

~ving bién ddi don theo sang ché dugc nhan dang tlr thu vién biéu hién cac ving bién
d6i don (VHH) thu duoc tir lac d3 khong budu duge gay mién dich bing AD m3 héa
CX3CRI1 nguoi. Thu vién thé thuc khudn dugc sang loc trén cac tiéu thé gibng virut

hCX3CR1 va thé thuc khuan lién két duoc sang loc vé kha ning canh tranh lién két
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thy thé véi fractalkin dugc danh déu Alexa-flo (AF-FKN). C4c ving bién dbi don dai
dién theo sang ché dugc mo ta trong ban md ta chi tiét hon.

Theo mét khia canh, viing bién dbi don ctia globulin mién dich theo séng ché chu
| yéu bao gdm bdn ving khung (FR1, FR2, FR3 va FR4) va ba ving quyét dinh bd trg
(CDR1, CDR2 va CDR3). Cu thé, ving bién dbi don cua globulin min dich ¢6 ciu
tric FR1 - CDRI1 - FR2 - CDR2 - FR3 - CDR3 - FR4. Theo m{t khia canh, vung bién
dbi don cua globulin min dich 13 ving khang thé.

Theo mdt khia canh, CDR3 cua polypeptit theo sang ché, cu thé 13 ving bién dbi
don cua globulin mién dich theo sang ché ¢6 trinh tu axit amin Asp-Xaal-Arg-Arg-
Gly-Trp-Xaa2-Xaa3-Xaa4-Xaa5 nhu trong SEQ ID NO. 197, trong do:

-Xaal 1a Pro, Ala hoac Gly;

- Xaa2 1a Asp hodc Asn;

-Xaa3 la Thr hoac Ser;

-Xaa4 1a Arg, Lys, Ala hodc Gly; va
- Xaa$5 1a Tyr hodc Phe.

Theo mét khia canh, CDR3 ctia polypeptit theo sang ché, cu thé 12 ving bién ddi
don cua globulin mién dich theo sang ché, c6 trinh tu axit amin Asp-Xaal-Arg-Arg-
Gly-Trp-Xaa2-Xaa3-Xaa4-Xaa5 nhu néu trong SEQ ID NO. 197, trong do:

- Xaal 1a Pro, Ala hoac Gly;
- Xaa2 1a Asp hodc Asn;

- Xaa3 1a Thr;

- Xaa4 1a Arg hodc Lys; va
- Xaa5 1a Tyr.

Theo mdt khia canh, CDR3 ctia polypeptit theo sang ché, cu thé 13 ving bién dbi
don cua globulin mién dich theo séng ché, c6 trinh ty axit amin Asp-Pro-Arg-Arg-Gly-
Trp-Asp-Thr-Arg-Tyr nhu néu trong SEQ ID NO. 186.

Theo mdt phuong an khéc, polypeptit theo sing ché, cu thé 1a ving bién dbi don
cua globulin mién dich theo sang ché, c6 CDR1, CDR2 va CDR3 nhu sau:

- CDRI1:

a) ¢6 trinh ty axit amin GSIFSSNAMA (SEQ ID NO. 141); hogc
b) c6 trinh tw axit amin c6 do twong dong v& axit amin it nhat 80% so véi

trinh ty axit amin néu trong SEQ ID NO. 141; hodc
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¢) ¢6 trinh tu axit amin that c6 2, hodc 1 axit amin khac v6i trinh ty axit
amin néu trong SEQ ID NO. 141, trong do:
- tai vi tri 8§ 2, S dugc chuyén thanh T, hoic G;
- tai vi tri s6 6, S dugc chuyén thanh R;
- tai vi tri s8 7, N duogc chuyén thanh T; va/hodc
- tai vi tri s6 9, M dugc chuyén thanh K; hoic
d) c6 trinh ty axit amin dugc chon tir trinh ty bét ky trong sb céc trinh tu
néu trong SEQ ID NO. 141-145 va 213;
- CDR2:
a) ¢ trinh ty axit amin GINSVGITK (SEQ ID NO. 164); hoac
b) ¢6 trinh ty axit amin ¢6 do tvong ddng v& axit amin it nhit 70% so véi
trinh tu axit amin néu trong SEQ ID NO. 164; hodc
¢) c6 trinh tu axit amin c6 4, 3, 2, hodc 1 axit amin khéc véi trinh tu axit
amin néu_ trong SEQ ID NO. 164, trong do:
- tai vi tri s6 1, G dugc chuyén thanh A, L, V hoic S;
- tai vi trf s6 3, N duogc chuyén thanh D, S, Q, G hodc T;
- tai vi tri s6 4, S dugc chuyén thanh T, K, G hoéac P;
- tai vi tri s6 5, V duoc chuyén thanh A;
- tai vi trf s6 6, G dugc chuyén thanh D;
- tai vi tri s6 7, I duogc chuyén thanh T, hoac V;
- tai vi tri s6 8, T duoc chuyén thanh A; vd/hodc
- tai vi tri s6 9, K duoc chuyén thanh R; hogic
d) ¢6 trinh ty axit amin dugc chon tir trinh ty bét ky trong sb cac trinh ty
néu trong SEQ ID NO. 162-175 va 214-221; va
-CDR3:
a) ¢6 trinh ty axit amin DPRRGWDTRY (SEQ ID NO. 186); hodc
b) ¢6 trinh ty axit amin ¢6 d6 tuong ddng v& axit amin it nhat 70% so v&i
trinh tu axit amin néu trong SEQ ID NO. 186; hodc
¢) c6 trinh ty axit amin ¢6 3, 2, hodc 1 axit amin khac véi trinh tu axit amin
néu trong SEQ ID NO. 186, trong do:
-tai vi tri s6 2, P dugc chuyén thanh A, hodc G;
-tai vi trf s& 7, D dugc chuyén thanh N; vi/hodc
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-tai vi trf s6 9,R dwoc chuyén thanh K; hoic
d) c6 trinh ty axit amin dugc chon tir trinh ty bét ky trong sb céc trinh tu
néu trong SEQ ID NO. 186-190.
Theo moOt phuong an khéc, polypeptit theo sang ché, cu thé 13 ving don cla
globulin mién dich theo sdng ché, c6 cac CDR1, CDR2 va CDR3 sau, trong do:
- CDRI c6 trinh ty axit amin GRTFSSYAMG (SEQ ID NO. 146);
- CDR2 ¢6 trinh tyr axit amin ma a) c6 d twong ddng v& axit amin it nhét
90% so v6i trinh tu axit amin GISGSASRKY (SEQ ID NO. 176) hodc b) c6 trinh
tu axit amin néu trong SEQ ID NO. 176 hodc 177; va
- CDRS3 c6 trinh ty axit amin SNSYPKVQFDY (SEQ ID NO. 191).
Theo mdt phuong an khéc, polypeptit theo sang ché, cu thé 13 ving don cla
globulin mién dich theo séng ché, c¢6 cac CDR1, CDR2 va CDR3 sau:
- CDRI:
a) c6 trinh tu axit amin GTIFSNNAMG (SEQ ID NO. 147); hoéc
b) ¢6 trinh ty axit amin ma c6 6, 5, 4, 3, 2, hodc 1 axit amin khac véi trinh
tu axit amin néu trong SEQ ID NO. 147, trong do:
- taivi tri s6 1, G dugc chuyén thanh K, R, hodc A;
- taivitri s6 2, T duoc chuyén thanh I, P, S hoac L;
- taivitrisd 3,1 dugc chuyén thanh V, hogc T;
- - taivitrisd 4, F duoc chuyén thanh L;
- taivitrisd 5, S dugc chuyén thanh R, hoédc D;
- taivitri s6 6, N dugc chuyén thanh S, T, hoac D; va/hodc
- tai vitri s6 7, N duoc chuyén thanh T, hodc Y; hodc
¢) ¢ trinh ty axit amin dugc chon tir trinh tu bét ky trong sb céc trinh ty
néu trong SEQ ID NO. 147-161;
- CDR2:
a) ¢6 trinh ty axit amin SISNSGSTN (SEQ ID NO. 179); hodc
b) ¢6 trinh t axit amin ma c6 4, 3, 2, hodc 1 axit amin khic véi trinh ty axit
amin néu trong SEQ ID NO. 179, trong do:
- taivitrisd 3, S dugc chuyén thanh T, hodc G;
- taivi tri s6 4, N duogc chuyén thanh S, hoic I;
- tai vi trf s6 5, S duoc chuyén thanh T;
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- taivi tri s6 6, G duoc chuyén thanh Y; vi/hotic
- taivitrisd 8, T dugc chuyén thanh A; hodc
¢) ¢0 trinh ty axit amin dugc chon tir trinh ty bét ky trong sb céc trinh tu
néu trong SEQ ID NO. 178-185; va
- CDR3:
a) ¢6 trinh ty axit amin DARRGWNTAY (SEQ ID NO. 192); hodc
b) ¢ trinh ty axit amin cé 49 twong ddng v& axit amin it nhét 80% so véi
trinh tu axit amin néu trong SEQ ID NO. 192; hoidc
¢) ¢6 trinh ty axit amin ma c6 2, hodc 1 axit amin khic véi trinh ty axit
amin néu trong SEQ ID NO. 192, trong do:
tai vi tri 6 2, A dugc chuyén thanh G;

tai vi tri s6 8, T duoc chuyén thanh S;

tai vi tri s6 9, A duoc chuyén thanh G; va/hosc

tai vi tri s6 10, Y duoc chuyén thanh F; hozic
d) ¢6 trinh ty axit amin dugc chon tir trinh ty bét ky trong sb cé4c trinh tur
néu trong SEQ ID NO. 192-196.
Theo mdt phuong an khac, polypeptit theo sang ché, cu thé 1a ving don cua
globulin mién dich theo sang ché, c6 CDR1, CDR2 va CDR3 14n luot nhu sau:
- SEQIDNO. 141, 162 va 186; hodc

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.

141, 163 va 187; hoac
141, 164 va 186; hodc
141, 166 va 186; hodc
141, 167 va 186; hodc
141, 167 va 189; hoac
141, 168 va 186; hodc
141, 168 va 187; hoac
141, 169 va 190; hodc
141, 170 va 186; hodc
141, 171 va 186; hoac
141, 174 va 186; hodc
141, 175 va 187; hodc
142, 165 va 188; hodc
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SEQ ID NO. 142, 173 va 188; hoic
SEQ ID NO. 143, 164 va 186; hoic
SEQ ID NO. 144, 172 va 187; hodc
SEQ ID NO. 145, 172 va 187; hoic

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.

141, 214 va 186; hodc
141, 215 va 186; hodc
141, 216 va 186; hoac
141, 217 va 186; hoac
141, 218 va 186; hodc
141, 219 va 186; hoac
141, 220 va 186; hodc
213, 221 va 186; hoac
213, 214 va 186.

Theo mot phuong an khac, polypeptit theo sing ché, cu thé 13 ving don cla
globulin mién dich theo sang ché, c6 CDR1, CDR2 va CDR3 lan lugt nhu sau:
- SEQ ID NO. 146, 176 va 191; hodc
- SEQID NO. 146, 177 va 191.
Theo mot phuong an khac, polypeptit theo sing ché, cu thé 13 ving don cla
globulin mién dich theo séng ché, c6 CDR1, CDR2 va CDR3 14n lugt nhu sau:
- SEQ ID NO. 147, 178 va 192; hodc
- SEQ ID NO. 147, 179 va 192; hodc
- SEQ ID NO. 147, 179 va 194; hodc
- SEQ ID NO. 148, 179 va 193; hodc
- SEQ ID NO. 149, 179 va 192; hodc
- SEQ ID NO. 149, 180 va 192; hodc
- SEQ ID NO. 149, 181 va 192; hodc
- SEQ ID NO. 149, 183 va 192; hodc
- SEQ ID NO. 149, 185 va 192; hodc
- SEQ ID NO. 150, 179 va 194; hodc
- SEQ ID NO. 150, 182 va 194; hoéc
- SEQID NO. 151, 179 va 193; hodc
-SEQID NO. 151, 182 va 194; hodc
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- 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.
Theo mot phuong 4n khéc, polypeptit theo sang ché, cu thé 13 ving don cua
globulin mién dich theo sang ché, c6 CDR1, CDR2 va CDR3 dugc néu trong:
- SEQIDNO. 141, 164 va 186; hoic
- SEQID NO. 141, 162 va 186.
Theo mdt phuong an khéc, polypeptit theo sang ché, cu thé 13 ving don cla
globulin mién dich theo séng ché, c6 CDR1, CDR2 va CDR3 dugc néu trong:
| -SEQ ID NO. 213, 214 v 186; hogc
-SEQ ID NO. 213, 221 va 186; hodc
-SEQ ID NO. 141, 162 va 186.

Céc polypeptit dai dién theo sang ché c6 cac CDR duge md ta trén ddy dugc néu

151, 184 va 196; hodc
152, 179 va 195; hodc
153, 179 va 194; hoac
154, 182 va 194; hodc
155, 179 va 195; hodc
156, 181 va 192; hodc
157, 179 va 194; hodc
158, 179 va 192; hoac
159, 178 va 192; hodc
160, 179 va 194; hodc
161, 179 va 194.

trong cac Bang 1, 2, 3 (cac polypeptit dai dién 14n luot thudc ho 101, 9 va 13) va 4
' (cée polypeptit dai dién ctia bién thé dugc t6i wu hoa cia ho 101).
Bang 1. Ho 101

Nanobody | SE | CDRI* | SEQ| CDR2* |SEQ| CDR3* |SEQ

Q CDR CDR CDR

1 2 3

[CX3CRIBII | 1 |GSIFSSNA | 141 |AINSVGV | 162 |DPRRGWDT | 186
PMP66B02 MA TK RY

CX3CRIBIL | 2 |GSIFSSNA | 141 |VINSVGIT | 163 |DARRGWDT | 187
PMPS4A12 MA K RY

CX3CRIBII | 3 |GSIFSSNA | 141 |GINSVGIT | 164 |DPRRGWDT | 186
PMP54A3 MA K RY

CX3CRIBII | 4 |GSIFSSNA | 141 |GINSVGIT | 164 |DPRRGWDT | 186
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PMP54A4 MA K RY
CX3CRIBII | 5 |GSIFSSNA | 141 |GINSVGIT | 164 |DPRRGWDT | 186
PMP54A5 MA K RY

CX3CRIBII | 6 |GTIFSSNA | 142 |GINSVDIT | 165 |DPRRGWNT | 188
PMP54A7 MA K RY |
CX3CRIBII | 7 |GSIFSSNA | 141 |GINSVGIT | 164 |DPRRGWDT | 186
PMP54B1 MA K RY

CX3CRIBII | 8 |GTIFSSNA | 142 |GINSVDIT | 165 |DPRRGWNT | 188
PMP54B2 MA K RY

CX3CRIBII | 9 |GSIFSSNA | 141 |AINSVGIT | 166 [DPRRGWDT | 186
PMP54B3 MA K RY

CX3CRIBII | 10 |GSIFSSNA | 141 |GINSVGIT | 164 |DPRRGWDT | 186
PMP54B5 MA K RY

CX3CRIBII | 11 |GSIFSSNA | 141 |LINSVGIT | 167 |DGRRGWDT | 189
PMP54D5 MA K RY

CX3CRIBII | 12 |GSIFSSNA | 141 |GINSVGIT | 164 |DPRRGWDT | 186
PMP54D8 MA K RY

CX3CRIBII | 13 |GSIFSSNA | 141 |AINSVGIT | 166 |DPRRGWDT | 186
PMP54F6 MA K RY

CX3CRIBII | 14 |GSIFSSNA | 141 |LINSVGIT | 167 |DPRRGWDT | 186
PMP54G3 MA K RY

CX3CRIBII | 15 |GTIFSSNA | 142 |GINSVDIT | 165 |DPRRGWNT | 188
PMP54H1 MA K RY

CX3CRIBII | 16 |GSIFSSNA | 141 |VINSVGIT | 163 |DARRGWDT | 187
PMP54H4 MA K RY

CX3CRIBII | 17 |GTIFSSNA | 142 |GINSVDIT | 165 |DPRRGWNT | 188
PMP61F10 MA K RY

CX3CRIBII | 18 |GSIFSSNA | 141 |LINSVGIT | 167 |DPRRGWDT | 186
PMP61D1 MA K RY

CX3CRIBII | 19 |GSIFSSNA | 141 |[LINSVGIT | 167 |[DPRRGWDT | 186
PMP61D5 MA K RY

CX3CRIBII | 20 |GSIFSSNA | 141 |GINSVGIT | 164 |[DPRRGWDT | 186
PMP61E2 MA K RY

CX3CRIBII | 21 |GSIFSSNA | 141 |AINSVGIT | 166 |[DPRRGWDT | 186
PMP61F11 MA K RY

CX3CRIBII | 22 |GSIFSSNA | 141 |LINSVGIT | 167 |DPRRGWDT | 186
PMP61G2 MA K RY

CX3CRIBII | 23 |GSIFSSNA | 141 |AINSVGIT | 166 |DPRRGWDT | 186
PMP61G3 MA K RY
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CX3CRIBII | 24 |GSIFSSNA | 141 |AINSVGIT | 166 |DPRRGWDT | 186

PMP61G4 MA K RY

CX3CRIBII | 25 |GSIFSSNA | 141 |[VINTVGIT | 168 |DARRGWDT | 187

PMP61F4 MA K RY

CX3CRIBII | 26 |GSIFSSNA | 141 |VINSVGIT | 163 |DARRGWDT | 187

PMP61A11 MA K RY

CX3CRIBII | 27 |GSIFSSNA | 141 |VINTVGIT | 168 |DARRGWDT | 187

PMP61B2 MA K RY

CX3CRIBII | 28 |GSIFSSNA | 141 |LIDSAGIT | 169 |DARRGWNT | 190
| PMP61C9 MA K KY

CX3CRIBII | 29 |GSIFSSNA | 141 |AINSVGIT | 166 |DPRRGWDT | 186

PMP65H02 MA K RY

CX3CRIBII | 30 |GSIFSSNA | 141 |GINSVGIA | 170 |DPRRGWDT | 186

PMP65E11 MA K RY

CX3CRIBII | 31 |GSIFSSNAK| 143 |GINSVGIT | 164 |DPRRGWDT | 186

PMP65E10 A K RY

CX3CRIBII | 32 |GSIFSSNA | 141 |GINSVGIT | 164 |DPRRGWDT | 186

PMP65E05 MA K RY

CX3CRIBII | 33 |GSIFSSNA | 141 |VINKVGIT | 171 |DPRRGWDT | 186

PMP65B11 MA K RY

CX3CRIBII | 34 |GSIFSSNA | 141 |AINSVGIT | 166 |DPRRGWDT | 186

PMP65B07 MA K RY

CX3CRIBII | 35 |GSIFSRNA | 144 |SINSVGIT | 172 |DARRGWDT | 187

PMP65B09 MA K RY

CX3CRIBII | 36 |GGIFSRNA | 145 [SINSVGIT | 172 |DARRGWDT | 187

PMP65HO01 MA K RY

CX3CRIBII | 37 |GTIFSSNA | 142 |GINSVDIT | 173 |[DPRRGWNT | 188

PMP65G07 MA R RY

CX3CRIBII | 38 |GSIFSSNA | 141 |LINSVGIT | 167 |DPRRGWDT | 186

PMP66H08 MA K RY

CX3CRIBII | 39 |GSIFSSNA | 141 |AINSVGIT | 166 |[DPRRGWDT | 186

PMP66H04 MA K RY

CX3CRIBII | 40 |GSIFSSNA | 141 |LINSVGIT | 167 |DPRRGWDT | 186

PMP66F02 MA K RY

CX3CRIBII | 41 |GSIFSSNA | 141 |[AINSVGTT| 174 |DPRRGWDT | 186

PMP66E11 MA K RY

CX3CRIBII | 42 |GSIFSSNA | 141 |LINSVGIT | 167 |DPRRGWDT | 186

PMP66D10 MA K RY

CX3CRIBII | 43 |GSIFSSNA | 141 |GINSVGIT | 164 |DPRRGWDT | 186

PMP66D08 MA K RY
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CX3CRIBII | 44 |GSIFSSNA | 141 |LINSVGIT | 167 |DPRRGWDT | 186
PMP66A04 MA K RY
CX3CRIBII | 45 |GTIFSSNA | 142 |GINSVDIT | 165 |DPRRGWNT | 188
PMP66D04 MA K RY
CX3CRIBII | 46 |GSIFSSNA | 141 |VINSVGIT | 163 |[DARRGWDT | 187
PMP66D02 MA K RY
CX3CRIBII | 47 |GSIFSSNA | 141 |SIDSVGIT | 175 |DARRGWDT | 187
PMP66D06 MA K RY
CX3CRIBII | 48 |GSIFSSNA | 141 |LINSVGIT | 167 |[DGRRGWDT | 189
PMP66G01 MA K RY

* Céc trinh ty CDR duoc xé4c dinh theo tai liéu Antibody Engineering, tap 2, cia
Konetermann & Diibel (Eds.), Springer Verlag Heidelberg Berlin, 2010. S cua trinh
tu trong bang (SEQ) 14 s4 cua trinh ty trong danh myc trinh ty kém theo don.

Bang2.Ho 9

Nanobody | SEQ | CDRI1* SEQ CDR2* SEQ | CDR3* SEQ

CDRI1 CDR CDR

2 3

CX3CRI1B | 49 | GRTFSS 146 | GISGSAS | 176 |SNSYPKV | 191
IIPMP11H YAMG RKY QFDY
11
CX3CRI1B | 50 | GRTFSS 146 | GISGSAS | 176 |SNSYPKV | 191
IIPMP12B YAMG RKY QFDY
6
CX3CRIB| 51 |GRTFSS | 146 |GISGSGS | 177 |SNSYPKV | 191
IIPMP12G YAMG RKY QFDY
9
CX3CRI1B | 52 | GRTFSS 146 | GISGSGS | 177 |SNSYPKV | 191
[IPMP15G YAMG RKY QFDY
11

* Céc trinh ty CDR dugc x4c dinh theo tai liéu Antibody Engineering, tdp 2, cua
Konetermann & Diibel (Eds.), Springer Verlag Heidelberg Berlin, 2010. S6 cua trinh
tu trong bang (SEQ) 1a sb cua trinh tu trong danh muc trinh ty kém theo don.

Bang 3. Ho 13
Nanobody | SEQ | CDR1* | SEQ | CDR2* | SEQ | CDR3* | SEQ
CDR1 CDR2 CDR3
CX3CRIB | 53 | GTIFSNN | 147 |SISSSGS | 178 |DARRG | 192
IIPMP18E AMG TN WNTAY

6

CX3CRIB | 54 | GTIFSNT | 148 |SISNSGS 179 | DARRG 193
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IIPMP12C AMG TN WNSGY

2

CX3CR1B | 55 | GIIFSNN 149 | SISNSGS 179 | DARRG 192
IIPMP18A AMG TN WNTAY

10

CX3CRI1B | 56 | GIIFSNN 149 | SIGSTYS | 180 |DARRG 192
IIPMP18A AMG TN WNTAY

2

CX3CRI1B | 57 |RTIFRSN | 150 |SISNSGS 179 | DARRG 194
IIPMP18A AMG TN WNTGY

8

CX3CRIB | 58 |GIIFSNN 149 | SISSTYS 181 | DARRG 192
ITIPMPI18A AMG TN WNTAY

9

CX3CRI1B | 59 | GTIFRSN | 151 |SISNSGS 179 | DARRG 193
ITIPMP18B AMG TN WNSGY

7

CX3CRIB | 60 | GTIFSNN | 147 |SISSSGS 178 | DARRG 192
ITPMP18B AMG N WNTAY

9

CX3CRIB | 61 | GTIFSNN | 147 |SISNSGS 179 | DARRG 192
ITPMP18C AMG TN WNTAY

6

CX3CR1B | 62 | GIIFSNN 149 | SISNSGS 179 | DARRG 192
IIPMP18C AMG TN WNTAY

9

CX3CRI1B | 63 | GIIFSNN 149 | SISNSGS 179 | DARRG 192
IIPMP18D AMG TN WNTAY

1

CX3CRI1B | 64 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192

| IIPMP18D AMG TN WNTAY
110

CX3CRIB | 65 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
IIPMP18D AMG TN WNTAY

12

CX3CRIB | 66 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
IIPMP18F AMG TN WNTAY

1

CX3CRIB | 67 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
ITPMP18F AMG TN WNTAY

5

CX3CR1B | 68 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
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IIPMP18F AMG TN WNTAY
6
CX3CRIB | 69 | GTIFRTN | 152 | SISNSGS 179 | DGRRG 195
ITIPMP18F AMG TN WNTGY
9
CX3CRIB | 70 |[RTIFRSN | 150 |SISNSGS 179 | DARRG 194
IIPMP18G AMG N WNTGY
5
CX3CRIB | 71 |GTIFSNN | 147 |SISNSGS 179 | DARRG 192
ITPMP18H AMG TN WNTAY
1
CX3CRIB | 72 |KTIFRSN | 153 |SISNSGS 179 | DARRG 194
ITPMP18H AMG TN WNTGY
10
CX3CR1B | 73 | GIIFSNN 149 | SISNSGS 179 | DARRG 192
IIPMP18H AMG TN WNTAY
7
CX3CRIB | 74 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
ITPMP18H AMG TN WNTAY
9
CX3CR1B | 75 | GIIFSNN 149 | SIGSTYS | 180 |DARRG 192
ITIPMP20B AMG N WNTAY
3
CX3CRIB | 76 | GTIFRSN | 151 |SISNSGS 179 | DARRG 193
ITPMP20C AMG TN WNSGY
12
CX3CRI1B | 77 | GIIFSNN 149 | SISNSGS 179 | DARRG 192
ITIPMP20C AMG TN WNTAY
3
CX3CRIB | 78 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
ITPMP20C AMG TN WNTAY
6
CX3CRIB | 79 | GTTFRS 154 | SITNSGS | 182 |DARRG 194
| IPMP20D NAMG TN WNTGY
8
CX3CR1B | 80 |RTIFRSN | 150 |SITNSGS | 182 |DARRG 194
ITPMP20E AMG TN WNTGY
11 :
CX3CRIB | 81 | GTIFSNN | 147 |SISNSGS 179 | DARRG 194
ITPMP20E AMG TN WNTGY
5
CX3CRIB | 82 | GTIFSNN | 147 |SISSSGS 178 | DARRG 192
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IIPMP20F AMG TN WNTAY
3
CX3CRIB | 83 | ATIFRSN | 155 | SISNSGS 179 | DGRRG 195
ITPMP20F AMG TN WNTGY
4
CX3CR1B | 84 | ATIFRSN | 155 |SISNSGS 179 | DGRRG 195
ITPMP20F AMG N WNTGY
5
CX3CR1B | 85 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
IIPMP21B AMG N WNTAY
6
CX3CR1B | 86 | GIIFSNN 149 | SISNSGS 183 | DARRG 192
IIPMP24A AMG AN WNTAY
12
CX3CR1B | 87 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
IIPMP24A AMG TN WNTAY
6
CX3CR1B | 88 | GTIFRSN | 151 |SISISGST | 184 | DARRG 196
-| IIPMP24B AMG N WNTGF
9
CX3CR1B | 89 | GIIFSNN 149 | SISSTYS 181 | DARRG 192
IIPMP24D AMG TN WNTAY
3
CX3CRIB | 90 | GLIFSNN | 156 |SISSTYS 181 | DARRG 192
IIPMP24F AMG N WNTAY
7
CX3CRI1B | 91 | ATIFRSN | 155 | SISNSGS 179 | DGRRG 195
IIPMP28B AMG N WNTGY
4
CX3CR1B | 92 | GIIFSNN 149 | SIGSTYS 180 | DARRG 192
ITPMP28F AMG TN WNTAY
1
1 CX3CR1B | 93 | GIIFSNN 149 | SISNSGS 179 | DARRG 192
ITPMP28F AMG TN WNTAY
6
CX3CR1B | 94 | GTIFSNN | 147 | SISNSGS 179 | DARRG 194
ITIPMP28F AMG N WNTGY
9
CX3CR1B | 95 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
ITIPMP29A AMG TN WNTAY
5
CX3CRI1B | 96 | GTIFRSN | 151 | SISNSGS 179 | DARRG 193
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IIPMP29D AMG TN WNSGY

5

CX3CRIB | 97 |KTIFRSN | 153 | SISNSGS 179 | DARRG 194
ITPMP29E AMG TN WNTGY

3

CX3CRI1B | 98 |KTIFRSN | 153 |SISNSGS 179 | DARRG 194
ITIPMP29E AMG TN WNTGY

7 .

CX3CRIB| 99 |GTIFRSN | 151 |[SITNSGS | 182 |DARRG 194
[IPMP29G AMG TN WNTGY

10

CX3CR1B | 100 | GIIFSNN 149 | SITNTGS | 185 |DARRG 192
IIPMP29G AMG N WNTAY

7

CX3CRI1B | 101 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
IIPMP29H AMG TN WNTAY

1

CX3CRI1B | 102 | RTIFRSN | 150 | SISNSGS 179 | DARRG 194
IIPMP37A AMG TN WNTGY

8

CX3CRI1B | 103 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
IIPMP37B AMG TN WNTAY

9

CX3CRIB | 104 | GSIFRSN | 157 | SISNSGS 179 | DARRG 194
IPMP37C AMG TN WNTGY

12

CX3CRI1B | 105 | RTIFSNN | 158 | SISNSGS 179 | DARRG 192
IIPMP37C AMG N WNTAY

7

CX3CRI1B | 106 | GTVFSN 159 | SISSSGS 178 | DARRG 192
IIPMP37D NAMG TN WNTAY

9

CX3CRI1B | 107 | KPIFRSN | 160 |SISNSGS 179 | DARRG 194
IIPMP37E | AMG TN WNTGY

12

CX3CRIB | 108 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
IIPMP41B AMG N WNTAY

10

CX3CRIB | 109 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
IIPMP41B AMG TN WNTAY

11

CX3CRIB | 110 | GIIFSNN 149 | SIGSTYS 180 | DARRG 192
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IIPMP41B AMG TN WNTAY

8

CX3CRIB | 111 |RTIFRSN | 150 | SISNSGS 179 | DARRG 194
[IPMP41C AMG TN WNTGY

10

CX3CRIB | 112 | GIIFSNN 149 | SIGSTYS | 180 |[DARRG 192
[IPMP41F AMG TN WNTAY

9

CX3CRIB | 113 |GLTLDD | 161 |SISNSGS 179 | DARRG 194
[TPMP41H YAMG TN WNTGY

10

CX3CRIB | 114 |RTIFRSN | 150 |SISNSGS 179 | DARRG 194
ITPMP46B AMG TN WNTGY

5

CX3CRIB | 115 | GTIFSNN | 147 | SISNSGS 179 | DARRG 194
IIPMP46D AMG TN WNTGY

3

CX3CRIB | 116 | GIIFSNN | 149 |SISSTYS 181 | DARRG 192
ITPMP46H AMG TN WNTAY

5

CX3CRI1B | 117 |KTIFRSN | 153 | SISNSGS 179 | DARRG 194
ITPMP438B AMG N WNTGY

8

CX3CRIB | 118 |RTIFRSN | 150 | SISNSGS 179 | DARRG 194
[IPMP48D AMG N WNTGY

11

CX3CRI1B | 119 |RTIFRSN | 150 |SISNSGS 179 | DARRG 194
I[TPMP48G AMG N WNTGY

8

CX3CRI1B | 120 | GTIFSNN | 147 | SISNSGS 179 | DARRG 192
[IPMP438H AMG TN WNTAY

9

* Cac trinh ty CDR dugc xé4c dinh theo tai liéu Antibody Engineering, tdp 2, cua
Konetermann & Diibel (Eds.), Springer Verlag Heidelberg Berlin, 2010. S6 cua trinh
- tu trong bang (SEQ) 1a sb cua trinh ty trong danh myc trinh ty kém theo don.
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Bang 4. Cac bién thé dugc t6i uu hoa

Nanobody |SEQ| CDR1 |[SEQ| CDR2 SEQ | CDR3 | SEQ
CDR CDR2 CDR3
1
CX3CRIBII | 1 |GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
PMP66B02 AMA K DTRY
CX3CRIBIIO | 121 | GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
43 AMA K DTRY
CX3CRIBIIO | 122 | GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
45 AMA K DTRY
CX3CRIBIIO | 123 | GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
47 AMA K DTRY
CX3CRIBIIO | 124 | GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
48 AMA K DTRY
CX3CRIBIIO | 125 | GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
49 AMA K DTRY
CX3CRIBIIO | 126 | GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
50 AMA K DTRY
CX3CRIBIIO | 127 | GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
61 AMA K DTRY
CX3CRIBIIO | 128 | GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
56 AMA K DTRY
CX3CRIBIIO | 129 | GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
57 AMA K DTRY
CX3CRIBIIO | 130 | GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
60 AMA K DTRY
CX3CRIBIIO | 131 | GSIFSSN | 141 | AISSVGVT | 214 |DPRRGW | 186
65 AMA K DTRY
CX3CRIBIIO | 132 | GSIFSSN | 141 | AIQSVGVT | 215 |DPRRGW | 186
67 AMA K DTRY
CX3CRIBIIO | 133 | GSIFSSN | 141 | AIGSVGVT | 216 |DPRRGW | 186
68 AMA K DTRY
CX3CRIBIIO | 134 | GSIFSSN | 141 | AITSVGVT | 217 |DPRRGW | 186
74 AMA K DTRY
CX3CRIBII1 | 135 | GSIFSSN | 141 | AINTVGV | 218 |DPRRGW | 186
18 AMA TK DTRY
CX3CRIBII1 | 136 | GSIFSSN | 141 |AINGVGV | 219 |DPRRGW | 186
29 AMA TK DTRY
CX3CRIBII1 | 137 | GSIFSSN | 141 |AINPVGVT | 220 |DPRRGW | 186
58 AMA K DTRY
138 | GSIFSST | 213 | AISSVGVT | 214 |DPRRGW | 186

CX3CR1BII3
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06 AMA K DTRY
CX3CRIBII3 | 139 | GSIFSST | 213 | AISTVGVT | 221 |DPRRGW | 186
07 AMA K DTRY
CX3CRI1BII3 | 140 | GSIFSSN | 141 | AINSVGVT | 162 |DPRRGW | 186
08 | AMA K DTRY

* Cac trinh tw CDR duoc x4c dinh theo tai liéu Antibody Engineering, tdp 2, cla
Konetermann & Diibel (Eds.), Springer Verlag Heidelberg Berlin, 2010. S cua trinh
tu trong bang (SEQ) 1a sb cta trinh tu trong danh muyc trinh ty kém theo don.

Theo mot phuong an khac, sang ché d& xult polypeptit c6 mot hodc nhiéu ving
VHH.
Theo mot khia canh, ving VHH theo sang ché bao gdm hozc chi yéu gbm trinh
tue dugc néu trong:
a) trinh ty axit amin néu trong SEQ ID NO. 3; hoédc
b) céc trinh tw axit amin c6 d twong ddng v& axit amin it nhét 90% so
V6i trinh tu axit amin néu trong SEQ ID NO. 3; hodc
¢) céc trinh ty axit amin ¢6 11, 10, 9, 8,7, 6, 5, 4, 3, 2, ho3c 1 axit amin
khéc véi trinh ty axit amin néu trong SEQ ID NO. 3 hodc
d) trinh ty axit amin bét ky trong sb cac trinh ty néu trong SEQ ID NO.
1-48, hodc SEQ ID NO. 121-140, hogc SEQ ID NO. 222-224.
Theo mdt phuong 4n khac, ving VHH theo sang ché bao gdm hozc chu yéu gdm
trinh ty dugce néu trong:
a) trinh ty axit amin néu trong SEQ ID NO. 49; hodc
b) trinh tu axit amin c6 d¢ tuong ddng v& axit amin it nhét 95% so voi
céc trinh tur axit amin néu trong SEQ ID NO. 49; hodc
¢) trinh ty axit amin c6 5, 4, 3, 2, hodc 1 axit amin khac v6i cac trinh tu
axit amin néu trong SEQ ID NO. 49;
d) trinh ty axit amin bt ky trong s céc trinh tw néu trong SEQ ID NO.
49-52.
Theo mdt phuong 4n khac, ving VHH theo séng ché bao gdm hoic chu yéu gdbm
trinh ty dugc néu trong:
a) trinh ty axit amin néu trong SEQ ID NO. 67; hodc
b) trinh ty axit amin c¢6 46 tuong ddng vé axit amin it nhét 90% so véi

céc trinh ty axit amin néu trong SEQ ID NO. 67; hodc
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¢) trinh tw axit amin ¢6 12, 11, 10,9, 8, 7, 6, 5, 4, 3, 2, hodc 1 axit amin
khéc véi cac trinh tu axit amin néu trong SEQ ID NO. 67; hodc

d) trinh ty axit amin bét k¥ trong sb céc trinh ty néu trong SEQ ID NO.
53-120.

Theo mot phuong an khéc, ving VHH theo sang ché bao gbm hoic chu yéu gdm
trinh tu axit amin dugc néu trong trinh tu bét ky trong sb cac trinh ty néu trong SEQ
ID NO. 121-140, hodc SEQ ID NO. 222-224.

Theo mot phuong an khac, ving VHH theo sang ché bao gdbm hoic chu yéu gbém
~ trinh tur axit amin dugc néu trong trinh ty bét ky trong sb céc trinh tuy néu trong SEQ
ID NO. 138-140.

Theo mdt phuong an khac, ving VHH theo sang ché bao gdm hoic chu yéu gdm
trinh tu axit amin dugc néu trong trinh ty bét ky trong sb céc trinh tu néu trong SEQ
ID NO. 222-224.

Céc ving VHH dai dién theo séng ché dugc néu trong Bang 5 va cac ving VHH
duge t6i wu héa dai dién theo sang ché duoc néu trong Bang 6 dudi day:

Bang 5. Cac ving VHH
SEQ ID NO. 1-48 14 cac ving VHH thudc ho 101. SEQ ID NO. 49-52 la cac viung

VHH thudc ho 9. SEQ ID NO. 53-120 1a cac ving VHH thudc ho 13.

CX3CRI1B
ITPMP66B
02

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAINSVGVTKYADSVKGRFTI
SRDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRG
WDTRYWGQGTQVTVSS

SEQ
D
NO.

CX3CR1B
[TPMP54A
12

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAVINSVGITKYADSVKGRFTIS
GDNAKNTVYLQMNSLKPEDTAVYYCTSDARRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

CX3CRI1B
| HPMP54A
3

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAGINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
ID
NO.

CX3CR1B
IIPMP54A
4

EVQLVESGRGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAGINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

CX3CR1B
[IPMP54A
5

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAGINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.
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CX3CRI1B
ITIPMP5S4A
7

EVQLVESGGGSVQAGESLRLSCAASGTIFSSNAMA
WYRQAPGKQRDLVAGINSVDITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
NTRYWGQGTQVTVSS

SEQ
ID
NO.

CX3CR1B
1IPMP54B
1

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAGINSVGITKYADSVKGRFTIS
RDNAKNTAYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

CX3CR1B
IIPMP54B
2

EVQLVESGGGSVQAGESLRLSCAASGTIFSSNAMA
WYRQAPGKQRDLVAGINSVDITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
NTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CRI1B
[IPMP54B
3

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAAINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ

NO.

CX3CR1B
I[IPMP54B
5

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAGINSVGITKYADSVKGRFTIS
RDNAKNTAYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ

NO.

10

CX3CR1B
I[TPMP54D
5

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPPGKQRDLVALINSVGITKYADSVKGRFTI
SSDNAKNTVYLEMNSLKPEDTAVYYCTSDGRRGW
DTRYWGQGTQVTVSS

SEQ
ID
NO.

11

CX3CR1B
I[TPMP54D
8

EVQLVESGGGSVQAGGSLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAGINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ

NO.

12

CX3CR1B
IIPMP54F
6

KVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAAINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
ID
NO.

13

CX3CRI1B
ITIPMP54G
3

&

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVALINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

14

CX3CR1B
I[IPMP54H
1

EVQLVESGGGSVQAGESLRLSCAASGTIFSSNAMA
WYRQAPGKQRDLVAGINSVDITKYADSVKGRFTV
SRDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRG
WNTRYWGQGTQVTVSS

SEQ
ID
NO.

15

CX3CRI1B
IIPMP54H
4

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAVINSVGITKYADSVKGRFTIS
GDNAKNTVYLQMNSLKPEDTAVYYCTSDARRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

16

CX3CRI1B

KVQLVESGGGSVQAGESLRLSCAASGTIFSSNAMA

SEQ

17
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IIPMP61F
10

WYRQAPGKQRDLVAGINSVDITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
NTRYWGQGTQVTVSS

CX3CRI1B
I[IPMP61D
1

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAFGKQRDLVALINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ

NO.

18

CX3CRI1B
IIPMP61D
5

KVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAFGKQRDLVALINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

19

CX3CRI1B
I[IPMP61E
2

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAGINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDMAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

20

CX3CR1B
I[IPMP61F
11

KVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQPPGKQRDLVAAINSVGITKYADSVKGRFTIF
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
ID
NO.

21

CX3CR1B
[IPMP61G
2

EVQLVKSGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVALINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

22

CX3CRI1B
IIPMP61G
3

KVQLVESGGGSMQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAAINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMMSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
ID
NO.

23

CX3CR1B
IIPMP61G
4

KVQLVESGGGSVQAGGSLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAAINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMMSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
ID
NO.

24

CX3CR1B
IIPMP61F
4

EVQLVESGGGSVQAGASLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAVINTVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDARRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

25

CX3CR1B
I[IPMP61A
11

EVQLVESRGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAVINSVGITKYADSVKGRFTIS
GDNAKNTVYLQMNSLKPEDTAVYYCTSDARRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

26

CX3CRI1B
[IPMP61B
2

EVQLVESRGGSVQAGASLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAVINTVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDARRGW
DTRYWGQGTQVTVSS

SEQ
ID
NO.

27

CX3CRI1B
IIPMP61C

EVQLVKSGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQALGKQRDLVALIDSAGITKYADSVKGRFTIS

SEQ
ID

28
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RDNAKNTVYLQMNRLKPEDTAVYYCASDARRGW
NTKYWGQGTLVTVSS

NO.

CX3CR1B
IIPMP65H
02

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAAINSVGITKYADSVKGRFTIS
RDNAKNTVHLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

29

CX3CRI1B
ITPMP65E
11

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA

WYRQAPGKQRDLVAGINSVGIAKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW

DTRYWGQGTLVTVSS

SEQ

NO.

30

CX3CR1B
IIPMP65E
10

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAKA

WYRQAPGKQRDLVAGINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW

DTRYWGQGTLVTVSS

SEQ
D
NO.

31

CX3CR1B
ITIPMP65E
05

KVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAGINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

32

CX3CR1B
ITPMP65B
11

EVQLVKSGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAVINKVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

33

CX3CR1B
IIPMP65B
07

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAAINSVGITKYADSVKGREFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

34

CX3CR1B
ITPMP65B
09

EVQLVESGGGSVQAGESLRLSCAASGSIFSRNAMA
WYRQAPGKQRDLVASINSVGITKYGDSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDARRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

35

CX3CR1B
ITIPMP65H
01

EVQLVESGGGSVQAGESLRLSCAASGGIFSRNAMA
WYRQAPGKQRDLVASINSVGITKYGDS VKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDARRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

36

CX3CRIB
IIPMP65G
07

EVQLVESGGGSVQAGESLRLSCAASGTIFSSNAMA
WYRQAPGKQRDLVAGINSVDITRYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
NTRYWGQGTQVTVSS

SEQ
D
NO.

37

CX3CRI1B
IIPMP66H
08

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVALINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

38

CX3CRI1B
[IPMP66H
04

EVQLVESGGGSVQAGGSLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAAINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMMSLKPEDTAVYYCTSDPRRGW

SEQ
D
NO.

39
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DTRYWGQGTLVTVSS

CX3CRI1B
TIPMP66F
02

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVALINSVGITKYAGSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ

NO.

40

CX3CRIB
ITPMP66E
11

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAAINSVGTTKYADSVKGRFTI
SRDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRG
WDTRYWGQGTQVTVSS

SEQ
D
NO.

41

CX3CR1B
ITPMP66D
10

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQALGKQRDLVALINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

42

CX3CRI1B
IIPMP66D
08

EVQLMESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAGINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

43

CX3CR1B
IIPMP66A
04

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQALGKQRDLVALINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
ID
NO.

44

CX3CRI1B
I[TPMP66D
04

KVQLVESGGGSVQAGESLRLSCAASGTIFSSNAMA
WYRQAPGKQRDLVAGINSVDITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
NTRYWGQGTLVTVSS

SEQ

NO.

45

CX3CRI1B
ITIPMP66D
02

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAVINSVGITKYADSVKGRFTT
SGDNAKNTVYLQMNSLKPEDTAVYYCTSDARRG
WDTRYWGQGTQVTVSS

SEQ
D
NO.

46

CX3CR1B
IIPMP66D
06

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVASIDSVGITKYRDSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDARRGW
DTRYWGQGTQVTVSS

SEQ
D
NO.

47

CX3CRIB
IIPMP66G
01

EMQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVALINSVGITKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDGRRGW
DTRYWGQGTQVTVSS

SEQ

NO.

48

CX3CRI1B
IIPMP11H
11

EVQLVESGGGLVQAGGSLRLSCVASGRTFSSYAM
GWFRQAPGKERAFVAGISGSASRKYYADSVKGRF
TVSRDNARNTVYLQMNSLKPEDTAVYYCAASNSY
PKVQFDYYGQGTQVTVSS

SEQ
ID
NO.

49

CX3CRI1B
IIPMP12B
6

EVQLVQSGGGLVQAGGSLRLSCVASGRTFSSYAM
GWFRQAPGRERAFVAGISGSASRKYYADSVKGRF
TVSRDNARNTVYLQMNSLKPEDTAVYYCAASNSY
PKVQFDYYGQGTQVTVSS

SEQ
ID
NO.

50
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CX3CR1B
IIPMP12G
9

EVQLVESGGGLVQPGGSLRLSCVASGRTFSSYAMG
WFRQAPGKEREFVAGISGSGSRKYYADSVKGRFTI

SRDNARNTVYLQMNSLKPEDRAVYYCAASNSYPK
VQFDYYGQGTQVTVSS

SEQ
D
NO.

51

CX3CRI1B
IIPMP15G
11

EVQLVESGGGLVQAGGSLRLSCVASGRTFSSYAM
GWFRQAPGKEREFVAGISGSGSRKYYADSVKGRF
TISRDNARNTVYLQMNSLKPEDRAVYYCAASNSY
PKVQFDYYGQGTQVTVSS

SEQ
D
NO.

52

CX3CR1B
IIPMPI18E
6

KVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMG
WYRQAPGKKRDLVASISSSGSTNYADSVKGRFTVS
RDNDKNTGYLQMNSLKPEDTGVYYCTLDARRGW
NTAYWGQGAQVTVSS

SEQ

NO.

53

CX3CR1B
ITPMP12C
2

EVQLVESGGGLVQPGGSLRLSCATSGTIFSNTAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNSGYWGQGTQVTVSS

SEQ
ID
NO.

54

CX3CR1B
ITPMP18A
10

EVQLVESGGGLVQPGGSLRLSCATSGIIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNYADSAKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTAYWGQGTQVTVSS

SEQ
D
NO.

55

CX3CR1B
ITIPMP18A
2

EVQLVESGGGVVQPGGSLRLSCVTSGIIFSNNAMG
WYRQGPGKKRDLVASIGSTYSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTIDARRGW
NTAYWGQGTPVTVSS

SEQ

NO.

56

CX3CR1B
ITPMP18A
8

EVQLVESGGGLVQPGGSLRLSCATSRTIFRSNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTIDARRGW
NTGYWGQGTQVTVSS

SEQ
D
NO.

57

CX3CR1B
I[IPMP18A
9

EVQLVESGGGVVQPGGSLRLSCVTSGIIFSNNAMG
WYRQGPGKKRDLVASISSTYSTNYADSVKGRFTVS
RDNDKNTGYLQMNSLKPEDTGVYYCTIDARRGW
NTAYWGQGTPVTVSS

SEQ
D
NO.

58

CX3CRI1B
ITPMP18B
7

EVQLVESGGGLVQPGGSLRLSCATSGTIFRSNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNSGYWGQGTQVTVSS

SEQ
D
NO.

59

CX3CR1B
ITPMP18B
9

EVQLVESRGGLVQPGGSLRLSCATSGTIFSNNAMG
WYRQAPGKKRDLVASISSSGSTNYADSVKGRFTVS
RDNDKNTGYLQMNSLKPEDTGVYYCTLDARRGW
NTAYWGQGTQVTVSS

SEQ

NO.

60

CX3CRI1B
IIPMP18C
6

EVQLMESGGGLVQPGGSLRLSCATSGTIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTAYWGQGTQVTVSS

SEQ
ID
NO.

61

CX3CRIB

EVQLVESGGGLVQPGGSLRLSCATSGIIFSNNAMG

SEQ

62
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TIPMP18C | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV [ ID

9 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTAYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQPGGSLRLSCATSGIIFSNNAMG |SEQ |63

IIPMP18D | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID

1 SRDNDKSTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTAYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQPGGSLGLSCATSGTIFSNNAMG | SEQ | 64

IIPMP18D | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID

10 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTAYWGQGTQVTVSS

CX3CR1B | EVQLVESGGGLVQPGGSLRLSCTTSGTIFSNNAMG |SEQ |65

IIPMP18D | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID

12 SRDNDKNTGYLQMNNLKPEDTGVYYCTLDARRG | NO.
WNTAYWGQGTQVTVSS

CX3CRIB | KVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMG | SEQ | 66

IIPMP18F | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID

1 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTAYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMG |SEQ | 67

IIPMP18F | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID

5 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTAYWGQGTQVTVSS

CX3CRIB | EVQLVDSGGGLVQPGGSLRLSCATSGTIFSNNAMG | SEQ | 68

IIPMP18F | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID

6 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTAYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQPGGSLRLSCATSGTIFRTNAMG | SEQ | 69

[IPMP18F | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID

9 SRDNDKNTAYLQMNSLKPEDTGVYYCTIDGRRGW | NO.
NTGYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQPGGSLRLSCATSRTIFRSNAMG |SEQ |70

|TIPMP18G | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID

5 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTGYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMG |SEQ |71

IIPMP18H | WYRQALGKKRDLVASISNSGSTNYADSVKGRFTV | ID

1 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTAYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQPGGSLRLSCATSKTIFRSNAMG |SEQ |72

IIPMP18H | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID

10 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTGYWGQGTQVTVSS

CX3CRIB | EVQLVESRGGLVQPGGSLRLSCATSGIIFSNNAMG |SEQ |73

IIPMP18H | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID
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SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTAYWGQGTQVTVSS

NO.

CX3CR1B
I[TPMP18H
9

EVQLVKSGGGLVQPGGSLRLSCTTSGTIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNNLKPEDTGVYYCTLDARRG
WNTAYWGQGTQVTVSS

SEQ
D
NO.

74

CX3CRIB
IIPMP20B
3

EVQLVESGGGLVQAGGSLRLSCVTSGIIFSNNAMG
WYRQGPGKKRDLVASIGSTYSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTIDARRGW
NTAYWGQGTPVTVSS

SEQ
D
NO.

75

CX3CR1B
I[IPMP20C
12

EVQLVESGGGLVQPGGSLRLSCATSGTIFRSNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNSGYWGQGTRVTVSS

SEQ
ID
NO.

76

CX3CR1B
IIPMP20C
3

KVQLVESGGGLVQPGGSLRLSCATSGIIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTAYWGQGTQVTVSS

SEQ
D
NO.

77

CX3CRI1B
I[TPMP20C
6

EVQLVESGGGLVQAGGSLRLSCATSGTIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTAYWGQGTQVTVSS

SEQ

NO.

78

CX3CRI1B
IIPMP20D
18

EVQLVESGGGLVQPGRSLRLSCATSGTTFRSNAMG
WYRQGPGKKRDLVASITNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMSSLKPEDTGVYYCTLDARRG
WNTGYWGQGTQVTVSS

SEQ
D
NO.

79

CX3CRI1B
IIPMP20E
11

EVQLVESGGGLVQPGGSLRLSCATSRTIFRSNAMG
WYRQGPGKKRDLVASITNSGSTNYADSVKGRFTV
SRDNDRNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTGYWGQGTQVTVSS

SEQ
D
NO.

80

CX3CRI1B
ITPMP20E
5

KVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMG
WYRQVPGKKRDLVASISNSGSTNYADSVKGRFTV

SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG

WNTGYWGQGTQVTVSS

SEQ
ID
NO.

81

CX3CRIB
ITPMP20F
3

EVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMG
WYRQAPGKKRDLVASISSSGSTNYADSVKGRFTVS
RDNDKNTGYLQMNSLKPEDTGVYYCTLDARRGW
NTAYWGQGTQVTVSS

SEQ
D
NO.

82

CX3CRIB
ITIPMP20F
4

EVQLVESGGGLVQPGGSLRLSCATSATIFRSNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTAYLQMNSLKPEDTGVYYCTIDGRRGW
NTGYWGQGTQVTVSS

SEQ
D
NO.

83

CX3CRI1B
I[TPMP20F
5

EVQLVESGGGLVQPGGSLRLSCATSATIFRSNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRSTV
SRDNDKNTAYLQMNSLKPEDTGVYYCTIDGRRGW

SEQ
ID
NO.

84
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NTGYWGQGTQVTVSS

CX3CRIB
ITPMP21B
6

EVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRETV
SRDNDKNTGYLQMNSLKPEDMGVYYCTVDARRG
WNTAYWGQGTQVTVSS

SEQ
D
NO.

85

CX3CRI1B
ITIPMP24A
12

EVQLVESGGGLVQPGGSLRLSCATSGIIFSNNAMG
WYRQAPGKKRDLVASISNSGSANYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTAYWGQGTQVTVSS

SEQ
D
NO.

86

CX3CR1B
I[IPMP24A
6

EVQLVESGGGLVQPGGSLRLSCTTSGTIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SGDNDKNTGYLQMNNLKPEDTGVYYCTLDARRG
WNTAYWGQGTQVTVSS

SEQ
D
NO.

87

CX3CRI1B
1TPMP24B
9

EVQLVESGGGLVQPGGSLRLSCATSGTIFRSNAMG
WYRQAPGKKRDLVASISISGSTNYADSVKGRFTVS
RDNDKNTGYLQMNSLKPEDTGVYYCTVDARRGW
NTGFWGQGTQVTVSS

SEQ
D
NO.

38

CX3CRI1B
ITPMP24D
3

EVQLVESGGGLVQPGGSLRLSCVTSGIIFSNNAMG
WYRQGPGKKRDLVASISSTYSTNYADSVKGRFTVS
RDNDKNTGYLQMNSLKPEDTGVYYCTIDARRGW
NTAYWGQGTPVTVSS

SEQ
ID
NO.

89

CX3CRI1B
I[TPMP24F
7

EVQLMESGGGMVQVGGSLRLSCTASGLIFSNNAM
GWYRQGPGKKRDLVASISSTYSTNYADSVKGRFT
VSRDNDKNTGYLQMNSLKPEDTGVYYCTIDARRG
WNTAYWGQGTPVTVSS

SEQ
D
NO.

90

CX3CRIB
IIPMP28B
4

EVQLVESGGGLVQPGGSLRLSCAISATIFRSNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTAYLQMNSLKPEDTGVYYCTIDGRRGW
NTGYWGQGTQVTVSS

SEQ
D
NO.

91

CX3CRIB
ITPMP28F
1

EMQLVESGGGVVQPGGSLRLSCVTSGIIFSNNAMG
WYRQGPGKKRDLVASIGSTYSTNYADSVKGRFTV

SRDNDKNTGYLQMNSLKPEDTGVYYCTIDARRGW
NTAYWGQGTPVTVSS

SEQ
ID
NO.

92

CX3CRIB
ITPMP28F
6

EVQLVESGGGLVQPGGSLRLSCATSGIIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNHADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTAYWGQGTQVTVSS

SEQ
D
NO.

93

CX3CRIB
ITPMP28F
9

EVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMG
WYRQVPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTGYWGQGTQVTVSS

SEQ
ID
NO.

94

CX3CRIB
I[IPMP29A
5

EVQLVESRGGLVQPGGSLRLSCATSGTIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTAYWGQGTQVTVSS

SEQ

NO.

95
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CX3CRIB | KVQLVESGGGLVQPGGSLRLSCATSGTIFRSNAMG |SEQ |96

IIPMP29D | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID

5 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNSGYWGQGTQVTVSS

CX3CRIB | EVQLVESEGGLVQPGGSLRLPCATSKTIFRSNAMG | SEQ |97

IIPMP29E | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID

3 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTGYWGQGTQVTVSS

CX3CR1B | EVQLVESGGGLVQPGGSLRLSCATSKTIFRSNAMG |SEQ |98

IIPMP29E | WYRQAPGKKRGLVASISNSGSTNYADSVKGRFTV | ID

7 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTGYWGQGTQVTVSS

CX3CRIB | EVQLMESGGGLVQPGGSLRLSCATSGTIFRSNAMG | SEQ | 99

IIPMP29G | WYRQGPGKKRDLVASITNSGSTNYADSVKGRFTV | ID

10 SRDNDKNTGYLQMSSLKPEDTGVYYCTLDARRG | NO.
WNTGYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQPGGSLRLSCATSGIIFSNNAMG |SEQ | 10

IIPMP29G | WYRQGPGKKRDLVASITNTGSTNYADSVKGRFTV | ID 0

7 SRDNDRNTVYLQMNSLKPEDTGVYYCTVDARRG | NO.

- WNTAYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQAGGSLRLSCTTSGTIFSNNAMG |SEQ | 10

IIPMP29H | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID 1

1 SRDNDKNTGYLQMNNLKPEDTGVYYCTLDARRG | NO.
WNTAYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQPGGSLRLSCATSRTIFRSNAMG |SEQ |10

IIPMP37A | WYRQAPGKKRDLVASISNSGSTNYADSAKGRFTV | ID 2

8 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTGYWGQGTQVTVSS

CX3CRIB | EVQLVESGGLVQPGGSLRLSCATSGTIFSNNAMGW | SEQ | 10

IIPMP37B | YRQAPGKKRDLVASISNSGSTNYADSVKGRFTVSR | ID 3

9 DNDKNTGYLQMNSLKPEDTGVYYCTVDARRGWN | NO.
TAYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQAGGSLRLSCVASGSIFRSNAMG |SEQ |10

IIPMP37C | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID 4

12 SRDNDKNTGYLQMNSLKPEDTGVYYCTIDARRGW | NO.
NTGYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQPGGSLRLSCATSRTIFSNNAMG |SEQ |10

IIPMP37C | WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV | ID 5

7 SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG | NO.
WNTAYWGQGTQVTVSS

| cX3CR1B | EVQLVESGGGLVQPGGSLRLSCATSGTVFSNNAM | SEQ | 10

IIPMP37D | GWYRQAPGKKRDLVASISSSGSTNYADSVKGRFT | ID 6

9 VSRDNDKNTGYLQMNSLKPEDTGVYYCTLDARR | NO.
GWNTAYWGQGTQVTVSS

CX3CRIB | EVQLVESGGGLVQPGGSLRLSCATSKPIFRSNAMG |SEQ | 10
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ITPMP37E
12

WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTGYWGQGTQVTVSS

ID
NO.

CX3CRIB
ITIPMP41B
10

EVQLVESEGGLVQPGGSLRLSCTTSGTIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNNLKPEDTGVYYCTLDARRG
WNTAYWGQGTQVTVSS

SEQ
D
NO.

-|CX3CR1B
IIPMP41B
11

EVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLQMNSPKPEDTGVYYCTVDARRG

WNTAYWGQGTQVTVSS

SEQ
D
NO.

CX3CRIB
ITPMP41B
8

EVQLVESEGGVVQPGGSLRLSCVTSGIIFSNNAMG
WYRQGPGKKRDLVASIGSTYSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTIDARRGW
NTAYWGQGTPVTVSS

SEQ
ID
NO.

CX3CRIB
ITPMP41C
10

EMQLVESGGGLVQPGGSLRLSCATSRTIFRSNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKSTGYLQMNSLKPEDTGVYYCTVDARRG
WNTGYWGQGTQVTVSS

SEQ

NO.

CX3CRIB
IIPMP41F
9

EVQLVESGGGVVQPGESLRLSCVTSGIIFSNNAMG
WYRQGPGKKRDLVASIGSTYSTNYADSVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTIDARRGW
NTAYWGQGTPVTVSS

SEQ
ID
NO.

CX3CRIB
IIPMP41H
10

KVQLVESGGGLVQPGDSLRLSCAASGLTLDDYAM
GWYRQAPGKKRDLVASISNSGSTNYADSVKGRFT
VSRDNDKNTGYLQMNSLKPEDTGVYYCTIDARRG
WNTGYWGQGTQVTVSS

SEQ
D
NO.

CX3CRIB
I[IPMP46B
5

KVQLVESGGGLVQPGGSLRLSCATSRTIFRSNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV

SRDNDKNTGYLQMNSLKPEDTGVYYCTIDARRGW
NTGYWGQGTQVTVSS

SEQ
D
NO.

CX3CRI1B
I[TPMP46D
3

EVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMG
WYRQVPGKKRDLVASISNSGSTNYADSVKGRFTV
SRDNDKNTGYLRMNSLKPEDTGVYYCTVDARRG
WNTGYWGQGTQVTVSS

SEQ
D
NO.

CX3CR1B
ITPMP46H
5

EVQLVESGGGLVQAGGSLRLSCVTSGIIFSNNAMG
WYRQGPGKKRDLVASISSTYSTNYADSVKGRFTVS
RDNDKNTGYLQMNSLKPEDTGVYYCTIDARRGW
NTAYWGQGTPVTVSS

SEQ

NO.

CX3CRI1B
ITPMP438B
8

EVQLVESGGGLVQPGGSLRLSCATSKTIFRSNAMG
WYRQAPGKKRDLVASISNSGSTNYTDSVKGRFTVS
RDNDKNTGYLQMNSLKPEDTGVYYCTVDARRGW
NTGYWGQGTQVTVSS

SEQ

NO.

CX3CRI1B
I[TPMP48D

KVQLVESGGGLVQPGGSLRLSCATSRTIFRSNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFTV

SEQ
ID
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11

SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTGYWGQGTQVTVSS

NO.

CX3CR1B
ITPMP48G
8

EVQLVESGGGLVQPGGSLRLSCATSRTIFRSNAMG
WYRQAPGKKRDLVASISNSGSTNYADSVKGRFAV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTGYWGQGTQVTVSS

SEQ
D
NO.

CX3CR1B
[TPMP48H
9

EVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMG
WYRQAPGKKRDLVASISNSGSTNYADFVKGRFTV
SRDNDKNTGYLQMNSLKPEDTGVYYCTVDARRG
WNTAYWGQGTQVTVSS

SEQ

NO.

Bang 6. C4c ving VHH dugc t&i wu héa

CX3CR1B
| 11043

EVQLVESGGGSVQPGESLRLSCAASGSIFSSNAMA

WYRQAPGKRRDLVAAINSVGVTKYADSVKGRFTI
SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CR1B
11045

DVQLVESGGGSVQPGESLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAINSVGVTKYADSVKGRFTI
SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CRI1B
11047

EVQLVESGGGLVQPGESLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAINSVGVTKYADSVKGRFTI
SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
ID
NO.

CX3CR1B
11048

EVQLVESGGGSVQPGGSLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAINSVGVTKYADSVKGRFTI
SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CR1B
11049

EVQLVESGGGSVQPGESLRLSCAASGSIFSSNAMA

WYRQAPGKQRDLVAAINSVGVTKYADSVKGRFTI
SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CR1B
11050

EVQLVESGGGSVQPGESLRLSCAASGSIFSSNAMA
WYRQAPGKRRELVAAINSVGVTKYADSVKGRFTI
SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CRIB
11061

EVQLVESGGGLVQPGGSLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAINSVGVTKYADSVKGRFTI
SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CRIB
11056

EVQLVESGGGLVQPGGSLRLSCAASGSIFSSNAMA
WYRQAPGKQRDLVAAINSVGVTKYADSVKGRFTI
SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
ID
NO.

CX3CRIB

EVQLVESGGGLVQPGGSLRLSCAASGSIFSSNAMA

SEQ

12
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11057

WYRQAPGKRRELVAAINSVGVTKYADSVKGRFTI
SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

ID
NO.

CX3CR1B
11060

EVQLVESGGGLVQPGGSLRLSCAASGSIFSSNAMA
WYRQAPGKQRELVAAINSVGVTKYADSVKGRFTI
SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CR1B
11065

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAISSVGVTKYADSVKGRFTIS
RDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
ID
NO.

CX3CR1B
11067

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAIQSVGVTKYADSVKGRFTI
SRDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRG
WDTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CRI1B
11068

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAIGSVGVTKYADSVKGRFTI
SRDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRG
WDTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CRI1B
11074

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAITSVGVTKYADSVKGRFTI
SRDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRG
WDTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CR1B
11118

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAINTVGVTKYADSVKGRFTI
SRDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRG
WDTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CRI1B
11129

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAINGVGVTKYADSVKGRFTI
SRDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRG
WDTRYWGQGTLVTVSS

SEQ
ID
NO.

CX3CRI1B
11158

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAINPVGVTKYADSVKGRFTI
SRDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRG
WDTRYWGQGTLVTVSS

SEQ
ID
NO.

CX3CR1B
11306

DVQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMA
WYRQAPGKRRDLVAAISSVGVTKYADSVKGRFTIS
RDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGWD
TRYWGQGTLVTVSS

SEQ
ID
NO.

- | CX3CRI1B
[ 11307

DVQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMA
WYRQAPGKRRDLVAAISTVGVTKYADSVKGRFTI

SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CR1B
11308

DVQLVESGGGLVQPGGSLRLSCAASGSIFSSNAMA
WYRQAPGKRRDLVAAINSVGVTKYADSVKGRFTI
SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

SEQ
D
NO.

CX3CR1B

EVQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMA

SEQ

22
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1100306 WYRQAPGKRRDLVAAISSVGVTKYADSVKGRFTIS | ID 2

(D1E) RDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGWD | NO.
TRYWGQGTLVTVSS

CX3CRI1B | EVQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMA | SEQ 22

1100307 WYRQAPGKRRDLVAAISTVGVTKYADSVKGRFTI |ID 3

(D1E) SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW | NO.
DTRYWGQGTLVTVSS

CX3CRI1B | EVQLVESGGGLVQPGGSLRLSCAASGSIFSSNAMA | SEQ 22

1100308 WYRQAPGKRRDLVAAINSVGVTKYADSVKGRFTI | ID 4

(D1E) SRDNSKNTVYLQMNSLRPEDTAVYYCTSDPRRGW | NO.
DTRYWGQGTLVTVSS

Theo mdt phuong 4n khac, polypeptit theo sang ché, cu thé 12 ving bién dbi don
ctia globulin mién dich theo séng ché, duoc 1am tuong thich véi ngudi va/hodc duge
tdi wu hoa vé& d6 dn dinh, hiéu luc, kha ning sdn xuét va/hoic do twong ddng véi cac
viing khung ctia ngudi. Vi dy, polypeptit dugc lam tuwong thich véi ngudi va/hodc
duoc t6i uu héa trinh tu & mot hodc nhidu vi tri sau (theo cach dénh sb Kabat): 1, 11,
14, 16, 74, 83, 108. Theo mdt khia canh, polypeptit nay bao gdm mét hogic nhiéu dot
bién sau: E1D, S11L, A14P, E16G, A74S, K83R, Q108L.

Theo mét khia canh, mdt hoac nhiéu ving khung cta polypeptit theo sang ché,
" cu thé 1a ving bién dbi don ciia globulin min dich theo séng ché, dugc 1am tuong

thich véi ngudi va/hodc duge tdi vu hoa trinh ty. Theo mdt khia canh, polypeptit theo
séng ché, cu thé 12 ving bién dbi don cua globulin mién dich theo séng ché, bao gom
cac vung khung (FR) vi dy, nhu dugc thé hién dudi day:
i) FRI duogc chon tir trinh tu bét ky trong sb cé4c trinh ty néu trong SEQ ID NO.
198-204;
ii) FR2 duogc chon tir trinh ty bét ky trong sb cac trinh tu néu trong SEQ ID NO.
205-208;
iii) FR3 duoc chon tir trinh tu bét ky trong s6 cac trinh ty néu trong SEQ ID NO.
209-210; va/hodc
iv) FR4 dugc chon tir trinh tu bét ky trong sd cac trinh ty néu trong SEQ ID NO.
211-212.
Céc trinh ty ving khung (FR) globulin mién dich ngudi ma ciing ¢6 thé dugc st
dung 1am trinh ty ving khung trong cic vung bién dbi don cua globulin mién dich nhu

dugc mo ta trén day da biét trong linh vuc ndy. Trong linh vuc ndy ciing da biét dén
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cac phuong phép 1am cho cac ving khung ctia vung bién dbi don cta globulin mién
dich c6 ngudn gbc tir cac loai khdng phai ngudi c6 dic tinh gidng ctia ngudi.

Theo mdt phuong an khéc, mot hodc nhiéu ving CDR cua polypeptit theo sing
ché, cu thé 12 ving bién ddi don ctia globulin mién dich theo sang ché, duoc 1am tuong
thich v6i nguoi va/hodc duoc tdi vu héa trinh tu. Theo mdt khia canh, polypeptit theo
séng ché, cu thé 1a vimg bién dbi don cua globulin mién dich theo sang ché, dwgc 1am
tuong thich véi ngudi va/hodc dugce t8i wu hoa trinh ty & mot hodc nhiéu vi trf sau
(theo cach danh sb Kabat): 52, 53. |

Theo mdt phuong én khac, polypeptit theo sang ché, cu thé 13 ving bién ddi don
ctia globulin mién dich theo sang ché, bao gém mot hodc nhidu dot bién sau: N528,
S53T.

Theo mdt phuong an khéac, polypeptit theo sang ché, cy thé 13 ving bién ddi don
ctia globulin mién dich theo sang ché, bao gdm CDR2 dugc chon tir trinh tw bat ky
trong sb céc trinh ty néu trong SEQ ID NO. 214-221.

Céc trinh ty dugc lam tuong thich véi ngudi va/hodc duge tdi vu héa dai dién
theo sang ché duoc néu trong Bang 4 va Bang 6 trén ddy va trong Bang 7 dudi day.
Bang 7. Céc bién thé dugc téi uu héa trinh ty

Bang 7a thé hién FR1-CDR1-FR2-CRD2 ctia céc bién thé dugc téi wu héa trinh
tw, Bang 7b thé hién FR3-CDR3-FR4-CDR4 ciia céc bién thé nay. S6 cia cée trinh tu
trong bang (SEQ) chi trinh ty trong danh muc trinh tw kém theo don.

Béng 7a. Céc bién thé duoc t6i wu héa trinh ty (FR1-CDR1-FR2-CDR2)

Nano | SE |FR1 SE |CDR1I | SEQ |FR2 SEQ| CDR2 | SEQ
body | Q Q CDR FR2 CDR
FRI1 1 2
CX3C | 1 |EVQLVES |198 |GSIFSS | 141 | WYRQAP | 205 | AINS | 162
RIBIIP GGGSVQA NAMA GKRRDL VGV
MP66B GESLRLS VA TK
02 CAAS
CX3C | 121|EVQLVES | 199 |GSIFSS | 141 | WYRQAP | 205 | AINS | 162
R1BIIO GGGSVQP NAMA GKRRDL VGV
43 GESLRLS VA TK
| CAAS
CX3C | 122|DVQLVES |200 |GSIFSS | 141 | WYRQAP | 205 | AINS | 162
RIBIIO GGGSVQP NAMA GKRRDL VGV
45 GESLRLS VA TK
CAAS
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CX3C | 123 |EVQLVES [201 |GSIFSS | 141 | WYRQAP | 205 | AINS | 162
R1BIIO GGGLVQP NAMA GKRRDL VGV
47 GESLRLS VA TK
CAAS
CX3C | 124 |EVQLVES |202 |GSIFSS | 141 | WYRQAP | 205 | AINS | 162
R1BIIO GGGSVQP NAMA GKRRDL VGV
48 GGSLRLS VA TK
CAAS
CX3C |125|EVQLVES |[199 |GSIFSS | 141 | WYRQAP | 206 | AINS | 162
RIBIIO GGGSVQP NAMA GKQRDL VGV
49 GESLRLS VA TK
CAAS
CX3C | 126 |EVQLVES |199 |GSIFSS | 141 | WYRQAP | 207 | AINS | 162
R1BIIO GGGSVQP NAMA GKRREL VGV
50 GESLRLS VA TK
CAAS
CX3C |127|EVQLVES |203 |GSIFSS | 141 | WYRQAP | 205 | AINS | 162
R1BIIO GGGLVQP NAMA GKRRDL VGV
61 GGSLRLS VA TK
CAAS
|cx3C | 128|EVQLVES |203 |GSIFSS | 141 | WYRQAP | 206 | AINS | 162
R1BIIO GGGLVQP NAMA GKQRDL VGV
56 GGSLRLS VA TK
CAAS
CX3C | 129 |EVQLVES [203 |GSIFSS | 141 | WYRQAP | 207 | AINS | 162
R1BIIO GGGLVQP NAMA GKRREL VGV
57 GGSLRLS VA TK
CAAS
CX3C | 130|EVQLVES |203 |GSIFSS | 141 | WYRQAP | 208 | AINS | 162
R1BIIO GGGLVQP NAMA GKQREL VGV
60 GGSLRLS VA K
CAAS
CX3C | 131|EVQLVES |198 |GSIFSS | 141 | WYRQAP | 205 | AISS | 214
R1BIIO GGGSVQA NAMA GKRRDL VGV
65 GESLRLS VA TK
CAAS
CX3C | 132|EVQLVES |[198 |GSIFSS | 141 | WYRQAP | 205 | AIQS | 215
R1BIIO GGGSVQA NAMA GKRRDL VGV
67 GESLRLS VA TK
CAAS
CX3C |133|EVQLVES |198 |GSIFSS 141 | WYRQAP | 205 | AIGS | 216
-|R1BIIO GGGSVQA NAMA GKRRDL VGV
68 GESLRLS VA TK
CAAS .
CX3C | 134|EVQLVES | 198 |GSIFSS | 141 | WYRQAP | 205 | AITS 217
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R1BIIO GGGSVQA NAMA GKRRDL VGV
74 GESLRLS VA TK
CAAS
CX3C |135|EVQLVES | 198 |GSIFSS | 141 | WYRQAP | 205 | AINT | 218
RIBII1 GGGSVQA NAMA GKRRDL VGV
18 GESLRLS VA TK
| CAAS
CX3C | 136 |EVQLVES |198 |GSIFSS | 141 | WYRQAP | 205 | AING | 219
RIBII1 GGGSVQA NAMA GKRRDL VGV
29 GESLRLS VA TK
CAAS
CX3C |137|EVQLVES |198 |GSIFSS | 141 | WYRQAP | 205 | AINP | 220
R1BII1 GGGSVQA NAMA GKRRDL VGV
58 GESLRLS VA TK
CAAS
CX3C |138|DVQLVES |204 |GSIFSS | 213 | WYRQAP | 205 | AISS | 214
R1BII3 GGGLVQP TAMA GKRRDL VGV
06 GGSLRLS VA TK
CAAS -
CX3C |139|DVQLVES |204 |GSIFSS | 213 | WYRQAP | 205 | AIST | 221
R1BII3 GGGLVQP TAMA GKRRDL VGV
07 GGSLRLS VA TK
CAAS
CX3C | 140 |DVQLVES |204 |GSIFSS | 141 | WYRQAP | 205 | AINS | 162
R1BII3 GGGLVQP NAMA GKRRDL VGV
08 GGSLRLS VA TK
CAAS
Béng 7b. Cac bién thé duoc tdi wu héa trinh ty (FR3-CDR3-FR4)
Nano | SEQ FR3 SEQ | CDR3 | SEQ FR4 | SEQ
body FR3 CDR3 FR4
CX3CR | 1 |YADSVKGRFTISR | 209 |DPRRGW| 186 |WGQGT | 211
1BIIPM DNAKNTVYLQMN DTRY QVTVSS
P66B02 SLKPEDTAVYYCT
S
CX3CR | 121 |YADSVKGRFTISR | 210 |DPRRGW| 186 |WGQGT | 212
1BI1043 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S
|CX3CR | 122 |YADSVKGRFTISR | 210 |DPRRGW| 186 |WGQGT | 212
1BII045 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
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S

S

CX3CR | 123 |YADSVKGRFTISR | 210 |DPRRGW| 186 |WGQGT | 212
1BII047 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S
CX3CR | 124 |YADSVKGRFTISR | 210 |DPRRGW| 186 |WGQGT | 212
1BII048 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S
CX3CR | 125 |YADSVKGRFTISR | 210 |DPRRGW| 186 |WGQGT | 212
1BII049 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S
CX3CR | 126 |YADSVKGRFTISR | 210 |DPRRGW| 186 |WGQGT | 212
1BII050 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S
CX3CR | 127 |YADSVKGRFTISR | 210 |DPRRGW| 186 |WGQGT | 212
1BII061 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S
CX3CR | 128 |YADSVKGRFTISR | 210 |DPRRGW| 186 |WGQGT | 212
1BII056 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S
CX3CR | 129 |YADSVKGRFTISR | 210 |[DPRRGW| 186 |WGQGT | 212
1BII057 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S
CX3CR | 130 |YADSVKGRFTISR | 210 |DPRRGW | 186 |WGQGT | 212
1BII060 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S
CX3CR | 131 |YADSVKGRFTISR | 209 |DPRRGW | 186 |WGQGT | 212
'1BII065 DNAKNTVYLQMN DTRY LVTVSS
SLKPEDTAVYYCT
S
CX3CR | 132 |YADSVKGRFTISR | 209 |DPRRGW | 186 |WGQGT | 212
1BII067 DNAKNTVYLQMN DTRY LVTVSS
SLKPEDTAVYYCT
S
CX3CR | 133 |YADSVKGRFTISR | 209 |DPRRGW | 186 |WGQGT | 212
1BII068 DNAKNTVYLQMN DTRY LVTVSS
SLKPEDTAVYYCT
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CX3CR | 134 |YADSVKGRFTISR | 209 |[DPRRGW| 186 |WGQGT | 212
1BII074 DNAKNTVYLQMN DTRY LVTVSS
SLKPEDTAVYYCT
S
CX3CR | 135 |YADSVKGRFTISR | 209 |[DPRRGW| 186 |WGQGT | 212
1BII118 DNAKNTVYLQMN DTRY LVTVSS
SLKPEDTAVYYCT
_ S
CX3CR | 136 |YADSVKGRFTISR | 209 |DPRRGW| 186 |WGQGT | 212
1BII129 DNAKNTVYLQMN DTRY LVTVSS
SLKPEDTAVYYCT
S
CX3CR | 137 |YADSVKGRFTISR | 209 |DPRRGW| 186 |WGQGT | 212
1BII158 DNAKNTVYLQMN DTRY LVTVSS
SLKPEDTAVYYCT
S
CX3CR | 138 |YADSVKGRFTISR | 210 |DPRRGW| 186 |WGQGT | 212
1BII306 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S
CX3CR | 139 |YADSVKGRFTISR | 210 |[DPRRGW| 186 |WGQGT | 212
1BII307 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S
CX3CR | 140 |YADSVKGRFTISR | 210 |[DPRRGW| 186 |WGQGT | 212
1BII308 DNSKNTVYLQMN DTRY LVTVSS
SLRPEDTAVYYCT
S

Theo mot khia canh ciia sang ché, polypeptit theo sang ché ¢6 thé chira thém cac

cai bién nhu cac gbe glycosyl, cc chudi bén axit amin dugc céi bien, va cic cdi bien

tuong tu.

Ngudi c6 hiéu biét trung binh trong linh vyc nay s& biét ro ring dé sir dung lam

dugc phim cho ngudi, tét hon 14 céc polypeptit theo sang ché duoc dinh huéng khang

CX3CR1 ngudi, trong khi di dé diing cho c4c muc dich thu y, t6t hon 13 c4c polypeptit

theo sang ché dugc dinh huéng khang CX3CRI tir céc loai can dugc didu tri.

Neudi 6 hiéu biét trung binh trong linh vyc ndy ciing da biét rd rang khi dwgc

ding 1am duoc phim d& didu tri cho ngudi, tét hon 1a céc vimg bién ddi don cia

' globulin mién dich trong polypeptit theo sang ché 13 cac ving bién ddi don cua

globulin mién dich dugc 1am tuong thich véi ngudi.
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Theo sang ché, ving bién ddi don ciia globulin midn dich c6 thé 1 khéng thé
vung, tic 13 khang thé VL hoic VH, vd/hoic cic ving VHH nhu duge md ta trén day,
va/hodc loai ving bién dbi don cua globulin mién dich bit ky khac, vi du VH dugc
1am twong thich véi lac da, min 13 c4c ving bién dbi don cta globulin mién dich nay
déu 13 ving bién dbi don ctia globulin mién dich khang-CX3CR1.

~ Theo mét khia canh cta sang ché, ving bién dbi don cta globulin mién dich chu
" yéu gdm trinh ty khéng thé viing hogc trinh ty ving VHH nhu duoc m6 ta trén ddy. Cu
thé, ving bién di don cua globulin mién dich chu yéu gdm céc trinh tu ving VHH.

Theo mét phuong an khac, polypeptit theo sang ché bao gbm hai hoic nhidu
ving bién dbi don cta globulin mién dich khang-CX3CR1. Theo mdt phuong 4n khéc,
polypeptit theo sang ché bao gdm hai ving bién ddi don cta globulin mién dich
khang-CX3CR1, vi du cdc VHH khang CX3CR1. Theo mdt khia canh, hai ving bién
d6i don cua globulin mién dich khang-CX3CR1 trong polypeptit theo sang ché co
cung trinh ty axit amin. Theo khia canh khéc, hai ving bién dbi don cua globulin mién
dich khang-CX3CR1 trong polypeptit theo sing ché c6 cac trinh tu axit amin khac
nhau.

Theo mdt phuong 4n khéc ciia sang ché, it nhit hai ving bién ddi don cua
giobulin mién dich c6 trong polypeptit theo sang ché c6 thé dugc lién két v6i nhau tryc
tiép (ttrc 13 khong c6 cAu lién két) hodc qua clu lién két. TSt hon néu cdu lién két 1a
peptit lién két va, theo séng ché, s& duoc chon dé cho phép lién két it nhét hai ving
bién dbi don cua globulin mién dich véi CX3CR1, trong mot va ving mét phén tir
CX3CR1, hoéc trong hai phan tir khac nhau.

Céc cAu lién két thich hop s& tiry thudc vao cAc epitop va, dic biét, khoang céch
gifta cac epitop trén CX3CR1 ma ving bién dbi don ctia globulin mién dich lién két,
va ngudi c6 hidu biét trung binh trong linh vyc ndy s& biét rd dya trén ban mo ta, tiry ¥
sau mot sb thir nghiém thong thudng & mirc do han ché.

Ngoai ra, khi hai hodc nhiéu ving bién d6i don cia globulin mién dich khang-
CX3CRI 12 cac khang thé ving hogic cac ving VHH, chuing cling c6 thé dugc lién két
v6i nhau qua khang thé viing thir ba hodc ving VHH (trong d6 hai hodc nhiéu ving
bién ddi don cta globulin mién dich c6 thé dugc lién két truc tiép v6i khang thé ving
thtt ba hoic ving VHH hodc thong qua clu lién két). Khéng thé ving thir ba hoic
ving VHH c6 thé vi dy, 12 khang thé ving hoic ving VHH ma dugc tao ra dé ting
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thoi gian ban thai, nhu duge mo ta tiép trong ban md ta. Vi dy, khang thé ving hotc
ving VHH sau c6 thé 1a khéng thé ving hodic ving VHH c6 kha nang lién két véi
protein huyét thanh (ngudi) nhu albumin huyét thanh (ngudi) hodc transferin (nguoi),
nhu dugc mo ta tiép trong ban md ta.

Theo cach khéc, hai hoic nhidu ving bién dbi don ciia globulin mién dich khéng-
CX3CRI1 c6 thd dugc lién két thanh day (truc tiép hodc qua lién két thich hop) va
khang thé viing (don) thit ba hogic ving VHH (ma c6 thé dugc tao ra dé 1am ting thoi
gian ban hiy, nhu dugc mé ta trén diy) co thé duoc ndi tryc tip hoic qua cdu lién két
v6i mot trong sé hai hogic nhiéu trinh tu globulin mién dich da néu.

Cac clu lién két thich hop dugc md ta trong ban md ta lién quan dén céc
polypeptit cu thé theo sang ché va c6 thé vi du va khong chi giéi han & - bao gbm trinh
tu axit amin, t6t hon néu trinh ty axit amin cé do dai 5 axit amin hodc nhiéu hon, 7 axit
amin hodc nhidu hon, 9 axit amin hoic nhidu hon, 11 axit amin hogc nhiéu hon, 15
axit amin hozic nhidu hon hogc it nhat 17 axit amin, nhu khoang 20 dén 40 axit amin.
Tuy nhién, giéi han trén khong phai 12 t6i han ma dugc chon vi céc ly do thuén tién vé
vi du, san xuét duogc sinh hoc cac polypeptit ndy.

Trinh ty cAu lién két c6 thé 13 trinh tu c6 trong tw nhién hogc trinh ty khong c6
trohg ty nhién. Néu duge st dung dé didu tri, t6t hon 1a clu nbi khong sinh mién dich
& dbi tuong str dung polypeptit theo sdng ché.

Nhém céc trinh ty lién két hitu dung 1 céc cau lién két ¢6 ngudn gde tir viing ban
18 ciia cc khang thé chudi ning nhu dugc md t& trong WO 96/34103 va WO
94/04678.

Céc vi du khac 14 c4c trinh tur lién két poly-alanin nhu Ala-Ala-Ala.

Cac vi du dugc wu tién khac v& trinh tu lién két 1 cac cu lién két Gly/Ser c6 do
dai khac nhau nhu ciu lién két (glyxsery),, bao gdm (glysser)s, (glysser)s, (glyaser),
(glysser), glys, va (glysserz)s.

Néu polypeptit theo sang ché duogc cai bién bing cach gén polyme, vi du gbc
polyetylen glycol (PEG), t6t hon néu trinh tu lién két bao gbm gdc axit amin, nhu
xystein hoc lysin, d& cho phép cai bién, vi dy, PEG héa, & ving lién két.

Vi du vé cac cAu lién két 1a:

GGGGS (céu lién két 5 GS, SEQ ID NO. 233)

SGGSGGS (céu lién két 7GS, SEQ ID NO. 234)
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GGGGCGGGS (cau lién két 8GS, SEQ ID NO. 235)

GGGGSGGGS (cau lién két 9GS, SEQ ID NO. 236)

GGGGSGGGGS (ciu lién két 10GS, SEQ ID NO. 237)

GGGGSGGGGSGGGGS (cAu lién két 15GS, SEQ ID NO. 238)

GGGGSGGGGSGGGGGGGS (ciu lién két 18GS, SEQ ID NO. 239)

GGGGSGGGGSGGGGSGGGGS (ciu lién két 20GS, SEQ ID NO. 240)

GGGGSGGGGSGGGGSGGGGSGGGGS (ciu lign két 25GS, SEQ ID NO. 241)

GGGGSGGGGSGGGGSGGGGSGGGGSGGGGS (ciu lién két 30GS, SEQ ID
NO. 242)

GGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGS (cdu lign két 35GS,
SEQ ID NO. 243)

EPKSCDKTHTCPPCP (cAu lién két ban 18 G1, SEQ ID NO. 244)

GGGGSGGGSEPKSCDKTHTCPPCP (cu lién két ban 18 9GS-G1, SEQ ID
NO. 245)

EPKTPKPQPAAA (ving ban 18 dai phia trén cta lac da khong budu, SEQ ID
NO. 246)

ELKTPLGDTTHTCPRCPEPKSCDTPPPCPRCPEPKSCDTPPPCPRCPEPKSC
DTPPPCPRCP (ving ban 1& G3, SEQ ID NO. 247)

AAA (chu lién két Ala, SEQ ID NO. 248)

Hon nita, ciu lién két ciing c6 thé 13 gbc poly(etylen glycol), nhu dugc néu trong
vi dy, WO04/081026.

Céc vi du khong han ché v& cac polypeptit bao gbm hogic gdbm hai hoc nhiéu

- ving bién ddi don ciia globulin mién dich khéng-CX3CR1 dugc dua ra trong bang 8a.

Bang 8a. Cac polypeptit hda tri hai khang-CX3CR1

CX3CR | EVQLVESGGGLVQAGGSLRLSCVASGRTFSSYAMGW | SEQ | 26
1BII007 | FRQAPGKERAFVAGISGSASRKYYADSVKGRFTVSRD ID 7
NARNTVYLQMNSLKPEDTAVYYCAASNSYPKVQFDY | NO.
YGQGTQVTVSSGGGGSGGGGSGGGGSGGGGSGGGGS
GGGGSGGGGSKVQLVESGGGLVQPGGSLRLSCATSGT
IFSNNAMGWYRQAPGKKRDLVASISSSGSTNYADSVK
GRFTVSRDNDKNTGYLQMNSLKPEDTGVYYCTLDAR
RGWNTAYWGQGAQVTVSS

CX3CR | KVQLVESGGGLVQPGGSLRLSCATSGTIFSNNAMGWY | SEQ | 26
1BII009 | RQAPGKKRDLVASISSSGSTNYADSVKGRFTVSRDND ID 8
KNTGYLQMNSLKPEDTGVYYCTLDARRGWNTAYWG | NO.
QGAQVTVSSGGGGSGGGGSGGGGSGGGGSGGGGSGG
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GGSGGGGSEVQLVESGGGLVQAGGSLRLSCVASGRTF
SSYAMGWFRQAPGKERAFVAGISGSASRKYYADSVK
GRFTVSRDNARNTVYLQMNSLKPEDTAVYYCAASNS
YPKVQFDYYGQGTQVTVSS

CX3CR
1BII012

EVQLVESGGGSVQAGGSLRLSCAASGSIFSSNAMAWY
RQAPGKQRDLVAGINSVGITKYADSVKGRFTISRDNA
KNTVYLQMNSLKPEDTAVYYCTSDPRRGWDTRYWG
QGTLVTVSSGGGGSGGGGSGGGGSGGGGSGGGGSGG
GGSGGGGSKVQLVESGGGLVQPGGSLRLSCATSGTIFS
NNAMGWYRQAPGKKRDLVASISSSGSTNYADSVKGR
FTVSRDNDKNTGYLQMNSLKPEDTGVYYCTLDARRG
WNTAYWGQGAQVTVSS

SEQ
D
NO.

CX3CR
1BII016

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAWY
RQAPGKQRDLVAVINSVGITKYADSVKGRFTISGDNA
KNTVYLQMNSLKPEDTAVYYCTSDARRGWDTRYWG
QGTQVTVSSGGGGSGGGGSGGGGSGGGGSGGGGSGG
GGSGGGGSEVQLVESGGGSVQAGESLRLSCAASGSIFS
SNAMAWYRQAPGKQRDLVAVINSVGITKYADSVKGR
FTISGDNAKNTVYLQMNSLKPEDTAVYYCTSDARRG
WDTRYWGQGTQVTVSS

SEQ
D
NO.

CX3CR
1BII017

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAWY
RQAPPGKQRDLVALINSVGITKYADSVKGRFTISSDNA
KNTVYLEMNSLKPEDTAVYYCTSDGRRGWDTRYWG

QGTQVTVSSGGGGSGGGGSGGGGSGGGGSGGGGSGG
GGSGGGGSEVQLVESGGGSVQAGESLRLSCAASGSIFS
SNAMAWYRQAPPGKQRDLVALINSVGITKYADSVKG

RFTISSDNAKNTVYLEMNSLKPEDTAVYYCTSDGRRG
WDTRYWGQGTQVTVSS

SEQ
ID
NO.

27

CX3CR
1BII018

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAWY
RQAPGKRRDLVAAINSVGVTKYADSVKGRFTISRDNA
KNTVYLQMNSLKPEDTAVYYCTSDPRRGWDTRYWG

QGTQVTVSSGGGGSGGGGSGGGGSGGGGSGGGGSGG
GGSGGGGSEVQLVESGGGSVQAGESLRLSCAASGSIFS
SNAMAWYRQAPGKRRDLVAAINSVGVTKYADSVKG

RFTISRDNAKNTVYLQMNSLKPEDTAVYYCTSDPRRG
WDTRYWGQGTQVTVSS

SEQ
D
NO.

CX3CR
1BII019

EMQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAWY
RQAPGKQRDLVALINSVGITKYADSVKGRFTISRDNAK
NTVYLQMNSLKPEDTAVYYCTSDGRRGWDTRYWGQ
GTQVTVSSGGGGSGGGGSGGGGSGGGGSGGGGSGGG
GSGGGGSEMQLVESGGGSVQAGESLRLSCAASGSIFSS
NAMAWYRQAPGKQRDLVALINSVGITKYADSVKGRF
TISRDNAKNTVYLQMNSLKPEDTAVYYCTSDGRRGW
DTRYWGQGTQVTVSS

SEQ

NO.

CX3CR
1BII1020

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAWY
RQAPGKQRDLVAGINSVGITKYADSVKGRFTISRDNA

SEQ
D
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KNTAYLQMNSLKPEDTAVYYCTSDPRRGWDTRYWG | NO.
QGTLVTVSSGGGGSGGGGSGGGGSGGGGSGGGGSGG
GGSGGGGSEVQLVESGGGSVQAGESLRLSCAASGSIFS
SNAMAWYRQAPGKQRDLVAGINSVGITKYADSVKGR
FTISRDNAKNTAYLQMNSLKPEDTAVYYCTSDPRRGW
DTRYWGQGTLVTVSS

CX3CR | EVQLVESGGGLVQAGGSLRLSCVASGRTFSSYAMGW | SEQ | 27
1BI1026 | FRQAPGKERAFVAGISGSASRKYYADSVKGRFTVSRD ID 5
NARNTVYLQMNSLKPEDTAVYYCAASNSYPKVQFDY | NO.
YGQGTQVTVSSGGGGSGGGGSGGGGSGGGGSGGGGS
GGGGSGGGGSEVQLVESGGGSVQAGESLRLSCAASGS
IFSSNAMAWYRQAPGKRRDLVAAINSVGVTKYADSV
KGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCTSDPR
RGWDTRYWGQGTQVTVSS

CX3CR | EVQLVESGGGLVQAGGSLRLSCVASGRTFSSYAMGW | SEQ | 27
1BI1027 | FRQAPGKERAFVAGISGSASRKYYADSVKGRFTVSRD ID 6
NARNTVYLQMNSLKPEDTAVYYCAASNSYPKVQFDY | NO.
YGQGTQVTVSSGGGGSGGGGSGGGGSGGGGSGGGGS
GGGGSGGGGSEVQLVESGGGSVQAGESLRLSCAASGS
IFSSNAMAWYRQAPGKQRDLVAGINSVGITKYADSVK
GRFTISRDNAKNTAYLQMNSLKPEDTAVYYCTSDPRR
GWDTRYWGQGTLVTVSS

CX3CR | EVQLVESGGGLVQAGGSLRLSCVASGRTFSSYAMGW | SEQ | 28
1BII006 | FRQAPGKERAFVAGISGSASRKYYADSVKGRFTVSRD | ID | 2
NARNTVYLQMNSLKPEDTAVYYCAASNSYPKVQFDY | NO.
YGQGTLVTVSSGGGGSGGGGSGGGGSGGGGSGGGGS
GGGGSGGGGSEVQLVESGGGLVQAGGSLRLSCVASG
RTFSSYAMGWFRQAPGKERAFVAGISGSASRKYYADS
VKGRFTVSRDNARNTVYLQMNSLKPEDTAVYYCAAS
NSYPKVQFDYYGQGTLVTVSS

Theo mét phuong 4n khac, it nhét hai ving bién dbi don ciia globulin mién dich
ctia polypeptit theo sang ché dugc lién két v6i nhau qua gdc khac (tity y qua mot hodc
hai cAu lién két), nhu polypeptit khac ma, theo phuwong 4n dugc qu tién nhung khong
gi(’yi-han, c6 thé 13 ving bién ddi don cta globulin mién dich khéc nhu dd mo ta trén
day. Géc nay c6 thé hau nhu khong hoat dong hoic c6 thé c6 tac dung sinh hoc nhu
cai thién cac déc tinh mong mudn cta polypeptit hodc co thé tao ra mot hoiic nhiéu dic
tinh mong muén khéc cho polypeptit. Vi dy, va khéng chi giéi han &, gbc ma c6 thé

| cai thién thoi gian béan thai cta protein hodc polypeptit, va/hodc c6 thé 1am giam tinh

sinh mién dich hoic cai thién dic tinh mong mubn bét ky khéc.

-72-



26191

Theo mot khia canh, polypeptit theo sang ché bao gdm, chil yéu khi dugc ding
1am dugc phim d¢é didu tri, gbc ma kéo dai thoi gian bén thai clia polypeptit theo séng
ché trong huyét thanh hodc dich thé khac & bénh nhén. Thuét ngit "thdi gian bén thai"
chi thoi gian cin thiét d& ndng do trong huyét thanh ctia polypeptit (cai bién) giam
50%, in vivo, vi du do su phan hity polypeptit va/hodc thanh thai va/hodc sy khu tra
theo céch co ché ty nhién.

Theo phuong 4n khéc nita cla sang ché, hai ving bién ddi don cua globulin mién
dich c6 thé dung hop vao phan tir albumin huyét thanh, nhw dugc md ta trong, vi du,
WO001/79271 va WO03/59934.

Theo céch khac, gbc kéo dai thoi gian ban thai ndy c6 duoc thé lién két cong hoa
tri hodc dung hop véi polypeptit va co thé, khong giéi han, 13 phén Fe, gbc albumin,
ménh cta gbc albumin, gc lién két albumin, nhu ving bién ddi don cua globulin mién
dich khang-albumin, gbc lién két transferin, nhu ving bién déi don cta globulin mién
dich khang-transferin, phan tir polyoxyalkylen, nhu phan tir polyetylen glycol, peptit
lién két albumin, hodc céc din xuét tinh bot hydroxyetyl (HES).

Theo khia canh khic, polypeptit theo sang ché bao gdm gbc ma lién két voi
khang nguyén trong méau, nhu albumin huyét thanh, globulin mién dich huyét thanh,
protein lién két thyroxin, fibrinogen hodc transferin, nho d6 1am tang thoi gian ban thai
in vivo cia polypeptit thu dugc theo sang ché. Theo mot phuong én, gbc nay 1a
globulin mién dich lién két albumin va, cu thé 13 ving bién di don cia globulin midn
dich lién két albumin ving VHH lién két albumin.

Theo mdt phuong 4n khac, polypeptit theo sang ché bao gbm gbc lién két véi
albumin huyét thanh, trong d6 gb nay 13 peptit lién két albumin, nhu duge md ta, vi dy,
trong W02008/068280 va W02009/127691.

Néu dé dung cho ngudi, s& t5t hon néu ving bién ddi don cua globulin mién dich
lién két albumin (con goi 1a ving bién déi don cta globulin mién dich khang albumin)
lin két v6i albumin huydt thanh ngudi va sé& tét hon néu 13 ving VHH lién két
albumin dugc lam cho c¢6 dic tinh gidng ctia ngudi.

Céc vimg bién dbi don ctia globulin mién dich lién két v6i albumin huyét thanh
ngudi da biét trong linh vuc ndy va duwoc md td chi tiét hon vi du, trong
W02006/122786. Vung VHH lién két albumin dic biét hitu dung bao gdm hoic chira
trinh ty axit amin bét ky trong sb céc trinh tu néu trong SEQ ID NO. 230-232:
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Bang 8b

ALB-1 AVQLVESGGGLVQPGNSLRLSCAASGFTFRSFG | SEQ | 230
MSWVRQAPGKEPEWVSSISGSGSDTLYADSVK ID
GRFTISRDNAKTTLYLQMNSLKPEDTAVYYCTI | NO.

GGSLSRSSQGTQVTVSS
ALB-11 EVQLVESGGGLVQPGNSLRLSCAASGFTFSSFG | SEQ | 231
(ALB-1 dugc | MSWVRQAPGKGLEWVSSISGSGSDTLYADSVK | ID
lam tuong GRFTISRDNAKTTLYLQMNSLRPEDTAVYYCTI | NO.
thich véi GGSLSRSSQGTLVTVSS
nguoi) _
ALB-2 AVQLVESGGGLVQGGGSLRLACAASERIFDLN | SEQ | 232

LMGWYRQGPGNERELVATCITVGDSTNYADS ID
VKGRFTISMDYTKQTVYLHMNSLRPEDTGLYY | NO.
CKIRRTWHSELWGQGTQVTVSS

Theo mdt phuong an, polypeptit theo sang ché c6 thé duoc lién két véi mot hogic
nhiu phin, méanh hodc viing cla khang thé ma tao ra mot hogc nhidu chirc ning dép
ung cho polypeptit theo sdng ché va/hoic c6 thé tao ra kha ning lién két véi mot hoic
nhidu thy thé Fc. D3 thuc hién muc dich ndy, vi du va khong chi giéi han &, céc phan
ctia khang thé c6 thé 12 hodc c6 thé bao gbm céc ving CH2 va/hodc CH3 cua khang
th&, nhu tir khang thé chudi ning (nhu dugc md ta trén ddy) va tét hon 1a tir khéng thé
4 chudi thong thudng cua ngudi; dic biét, polypeptit theo sang ché c6 thé duoc lién
két véi ving Fc, vi du tir IgG ngudi, tr IgE ngudi hodc tir Ig khac cla ngudi. Vi dy,
WO 94/04678 md ta cac khang thé chudi ning chita ving VHH lac da hogc dan xuét
duge 1am twong thich véi ngudi cta nd, trong d6 ving CH2 vd/hodc CH3 cua lac da
dugc thay thé bing ving CH2 va/hodc CH3 ciia ngudi, dé tao ra globulin mién dich
bao gdm 2 chudi ning mdi chudi chira ving VHH va céc ving CH2 va CH3 (nhung
khong chita ving CH1) tiy y dugc 1am cho c6 déc tinh gidng ciia ngudi, globulin mién
dich nay c6 chirc nang dp ung do cac ving CH2 va CH3 tao ra, ¢6 thé hoat dong chirc
nang ma khong cin sy c6 mit ctia chudi nhe bét ky, va ting thoi gian béan thai so véi
cac ving VHH tuong tng khong c6 cai bién nay.

Theo mot khia canh, polypeptit theo sang ché bao gdm hai VHH khang-CX3CR1
va m6t VHH cé kha néng lién két v6i albumin huyét thanh. Theo mot khia canh, cac
VHH duoc dung hop bing céch sir dung peptit lién két. Cac vi du dai dién vé céc
polypeptit theo sang ché dugc dua ra dudi day.

Theo mét khia canh, polypeptit theo séng ché chtta VHH khéng-CX3CRI1 thu
" nhét duge dung hop vdi peptit lién két thir nhét, peptit nay duge dung hop véi VHH c6
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kha ndng lién két albumin huyét thanh, VHH c6 kha ning lién két albumin huyét thanh
duoc dung hop voi peptit lién két thir hai, peptit lién két thit hai dwoc dung hop véi
VHH khéng-CX3CR1th(t hai. Theo mdt khia canh, peptit lién két thir nhét hogc thi
hai ciu lién két 9GS, theo mét khia canh, peptit lién két thir nht va thit hai 1a cAu lién
két 9GS. Theo mot khia canh, VHH c6 kha ning lién két albumin huyét thanh c6 kha
ning lién két véi albumin huyét thanh ngudi. Theo mét khia canh, VHH c6 khé néng
lién két albumin huyét thanh c6 trinh ty axit amin dwgc néu trong SEQ ID NO. 231.
| Theo mot khia canh, VHH khang-CX3CR1 th nhét va th hai c6 cing trinh ty axit

amin. Theo mdt khia canh, VHH khang-CX3CR1 tha nhét va tht hai c6 CDR1, CDR2
va CDR3 dugc néu trong:

-SEQ ID NO. 213, 214 va 186; hodc

-SEQ ID NO. 213, 221 va 186; hodc

-SEQ ID NO. 141, 162 va 186.

Theo mot khia canh, VHH khang-CX3CR1 thir nhét va thr hai c6 CDR1, CDR2
va CDR3 dugc néu trong:

-SEQ ID NO. 213, 214 va 186; hodc
-SEQ ID NO. 213, 221 va 186; hodc
-SEQ ID NO. 141, 162 va 186.

Theo mot khia canh, VHH khéng-CX3CRI1 thu nhét va thi hai cé trinh ty axit
amin duoc néu trong trinh tu bat ky trong sb cac trinh tir néu trong SEQ ID NO. 138
dén 140 hoic SEQ ID NO. 222 dén 224. Theo mét khia canh, VHH khéng-CX3CR1
thr nhét va th hai c6 cing trinh ty axit amin, trong d6 trinh ty axit amin nay 1a trinh
tu duoc néu trong trinh tu bét ky trong sb céc trinh ty néu trong SEQ ID NO. 138 dén
140 hogc SEQ ID NO. 222 dén 224.

Céc vi dy khong han ché v& céc polypeptit theo sang ché 13 cac polypeptit c6
trinh tu bét ki trong sb c4c trinh ty néu trong SEQ ID NO. 225 dén 227, 249 hoic 277
dén 281.

-75-



26191

Bang 9

CX3CR
1BII003
12

DVQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAW
YRQAPGKRRDLVAAISSVGVTKYADSVKGRFTISRD
NSKNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRY
WGQGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPG
NSLRLSCAASGFTFSSFGMSWVRQAPGKGLEWVSSIS
GSGSDTLYADSVKGRFTISRDNAKTTLYLQMNSLRPE
DTAVYYCTIGGSLSRSSQGTLVTVSSGGGGSGGGSEV
QLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAWYR
QAPGKRRDLVAAISSVGVTKYADSVKGRFTISRDNSK
NTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRYWGQ
GTLVTVSS

SEQ
D
NO.

225

CX3CR
1BII003
13

DVQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAW
YRQAPGKRRDLVAAISTVGVTKYADSVKGRFTISRD
NSKNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRY
WGQGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPG
NSLRLSCAASGFTFSSFGMSWVRQAPGKGLEWVSSIS
GSGSDTLYADSVKGRFTISRDNAKTTLYLQMNSLRPE
DTAVYYCTIGGSLSRSSQGTLVTVSSGGGGSGGGSEV
QLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAWYR
QAPGKRRDLVAAISTVGVTKYADSVKGRFTISRDNS
KNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRYWG
QGTLVTVSS

SEQ

NO.

226

CX3CR
1BII003
14

DVQLVESGGGLVQPGGSLRLSCAASGSIFSSNAMAW
YRQAPGKRRDLVAAINSVGVTKYADSVKGRFTISRD
NSKNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRY
WGQGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPG
NSLRLSCAASGFTFSSFGMSWVRQAPGKGLEWVSSIS
GSGSDTLYADSVKGRFTISRDNAKTTLYLQMNSLRPE
DTAVYYCTIGGSLSRSSQGTLVTVSSGGGGSGGGSEV
QLVESGGGLVQPGGSLRLSCAASGSIFSSNAMAWYR
QAPGKRRDLVAAINSVGVTKYADSVKGRFTISRDNS
KNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRYWG
QGTLVTVSS

SEQ
D
NO.

227

CX3CR
1BI1032

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAW
YRQAPGKRRDLVAAINSVGVTKYADSVKGRFTISRD
NAKNTVYLQMNSLKPEDTAVYYCTSDPRRGWDTRY
WGQGTQVTVSSGGGGSGGGSEVQLVESGGGSVQAG
ESLRLSCAASGSIFSSNAMAWYRQAPGKRRDLVAAI
NSVGVTKYADSVKGRFTISRDNAKNTVYLQMNSLKP
EDTAVYYCTSDPRRGWDTRY WGQGTQVTVSSGGGG
SGGGSEVQLVESGGGLVQPGNSLRLSCAASGFTFSSF
GMSWVRQAPGKGLEWVSSISGSGSDTLYADSVKGRF
TISRDNAKTTLYLQMNSLRPEDTAVYYCTIGGSLSRS
SQGTLVTVSS

SEQ
D
NO.

277

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAW

SEQ

278

CX3CR
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1BII034

YRQAPGKRRDLVAAINSVGVTKYADSVKGRFTISRD
NAKNTVYLQMNSLKPEDTAVYYCTSDPRRGWDTRY
WGQGTQVTVSSGGGGSGGGGSGGGGSGGGGSGGG
GSGGGGSGGGGSEVQLVESGGGSVQAGESLRLSCAA
SGSIFSSNAMAWYRQAPGKRRDLVAAINSVGVTKYA
DSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCT
SDPRRGWDTRYWGQGTQVTVSSGGGGSGGGSEVQL
VESGGGLVQPGNSLRLSCAASGFTFSSFGMSWVRQA
PGKGLEWVSSISGSGSDTLYADSVKGRFTISRDNAKT
TLYLQMNSLRPEDTAVYYCTIGGSLSRSSQGTLVTVS
S

ID
NO.

CX3CR
1BII036

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAW
YRQAPGKRRDLVAAINSVGVTKYADSVKGRFTISRD
NAKNTVYLQMNSLKPEDTAVYYCTSDPRRGWDTRY
WGQGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPG
NSLRLSCAASGFTFSSFGMSWVRQAPGKGLEWVSSIS
GSGSDTLYADSVKGRFTISRDNAKTTLYLQMNSLRPE
DTAVYYCTIGGSLSRSSQGTLVTVSSGGGGSGGGSEV
QLVESGGGSVQAGESLRLSCAASGSIFSSNAMAWYR
QAPGKRRDLVAAINSVGVTKYADSVKGRFTISRDNA
KNTVYLQMNSLKPEDTAVYYCTSDPRRGWDTRYWG
QGTLVTVSS

SEQ
D
NO.

249

CX3CR
1BII040

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAW
YRQAPGKRRDLVAAINSVGVTKYADSVKGRFTISRD
NAKNTVYLQMNSLKPEDTAVYYCTSDPRRGWDTRY
WGQGTQVTVSSGGGGSGGGSEVQLVESGGGSVQAG
ESLRLSCAASGSIFSSNAMAWYRQAPGKRRDLVAAI
NSVGVTKYADSVKGRFTISRDNAKNTVYLQMNSLKP
EDTAVYYCTSDPRRGWDTRYWGQGTQVTVSSGGGG
SGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSEVQL
VESGGGLVQPGNSLRLSCAASGFTFSSFGMSWVRQA
PGKGLEWVSSISGSGSDTLYADSVKGRFTISRDNAKT
TLYLQMNSLRPEDTAVYYCTIGGSLSRSSQGTLVTVS
S .

SEQ
ID
NO.

279

CX3CR
1BI1041

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAW
YRQAPGKRRDLVAAINSVGVTKYADSVKGRFTISRD
NAKNTVYLQMNSLKPEDTAVYYCTSDPRRGWDTRY
WGQGTQVTVSSGGGGSGGGGSGGGGSGGGGSGGG
GSGGGGSGGGGSEVQLVESGGGSVQAGESLRLSCAA
SGSIFSSNAMAWYRQAPGKRRDLVAAINSVGVTKYA
DSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCT
SDPRRGWDTRYWGQGTQVTVSSGGGGSGGGGSGGG
GSGGGGSGGGGSGGGGSGGGGSEVQLVESGGGLVQ
PGNSLRLSCAASGFTFSSFGMSWVRQAPGKGLEWVS
SISGSGSDTLYADSVKGRFTISRDNAKTTLYLQMNSL
RPEDTAVYYCTIGGSLSRSSQGTLVTVSS

SEQ
ID
NO.

280

CX3CR

EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAW

SEQ

281
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1BII042 | YRQAPGKRRDLVAAINSVGVTKYADSVKGRFTISRD ID
NAKNTVYLQMNSLKPEDTAVYYCTSDPRRGWDTRY | NO.
WGQGTQVTVSSGGGGSGGGGSGGGGSGGGGSGGG

GSGGGGSGGGGSEVQLVESGGGLVQPGNSLRLSCAA
SGFTFSSFGMSWVRQAPGKGLEWVSSISGSGSDTLYA
DSVKGRFTISRDNAKTTLYLQMNSLRPEDTAVYYCTI
GGSLSRSSQGTLVTVSSGGGGSGGGGSGGGGSGGGG
SGGGGSGGGGSGGGGSEVQLVESGGGSVQAGESLRL
SCAASGSIFSSNAMAWYRQAPGKRRDLVAAINSVGV
TKYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAV
YYCTSDPRRGWDTRYWGQGTQVTVSS

Theo khia canh khéc, polypeptit theo sang ché bao gdbm VHH khang-CX3CR1 va
vung Fc. Theo mét khia canh, polypeptit theo sang ché bao gdm VHH khang-CX3CR1
dugc dung hop véi peptit lién két, peptit niy duge dung hop véi ving Fe. Theo mot
khia canh, peptit lién két 13 cAu lién két 15GS. Theo mot khia canh, ving Fc domain c6
trinh tu axit amin dugc néu trong SEQ ID NO. 250 hodc 252. Theo mét khia canh,
VHH cé CDR1, CDR2 va CDR3 dugc néu trong:

-SEQ ID NO. 213, 214 va 186; hodc
-SEQ ID NO. 213, 221 va 186; hodc
-SEQ ID NO. 141, 162 va 186.

Theo mot khia canh, VHH c¢6 trinh ty axit amin dugc néu trong trinh ty bét ky
trong sb céc trinh tu néu trong SEQ ID NO. 138 dén 140 hodc SEQ ID NO. 222 dén
224. Theo mdt khia canh polypeptit & dang dime, vi du trong d6 dime dugc tao ra nhd
mot hodic nhiéu cau ndi disulfua.

Céc vi du khong han ché vé céc polypeptit theo sang ché 13 cac polypeptit c6

SEQ ID NO. 251, 253 hodc 254.
| Béng 10

Vung Fc | PPCKCPAPNLLGGPSVFIFPPKIKDVLMISLSPIVICV SEQ | 25
chudt VVAVSEDDPDVQISWFVNNVEVHTAQTQTHREDYN | ID 0
STLRVVSALPIQHQDWMSGKEFKCKVNNKDLPAPIE | NO.
RTISKPKGSVRAPQVYVLPPPEEEMTKKQVTLTCMV
TDFMPEDIYVEWTNNGKTELNYKNTEPVLDSDGSY
FMYSKLRVEKKNWVERNSYSCSVVHEGLHNHHTT

KSFSRTPGK
66B02- EVQLVESGGGSVQAGESLRLSCAASGSIFSSNAMAW | SEQ | 25
mFc YRQAPGKRRDLVAAINSVGVTKYADSVKGRFTISR ID 1

DNAKNTVYLQMNSLKPEDTAVYYCTSDPRRGWDT | NO.
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RYWGQGTLVTVSSGGGGSGGGGSGGGGSPPCKCPA
PNLLGGPSVFIFPPKIKDVLMISLSPIVTCVVVAVSED
DPDVQISWFVNNVEVHTAQTQTHREDYNSTLRVVS

ALPIQHQDWMSGKEFKCKVNNKDLPAPIERTISKPK

GSVRAPQVYVLPPPEEEMTKKQVTLTCMVTDFMPE

DIYVEWTNNGKTELNYKNTEPVLDSDGSYFMYSKL

RVEKKNWVERNSYSCSVVHEGLHNHHTTKSFSRTP

GK

Vung Fc
nguoi

CPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY
NSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPGK

SEQ
D
NO.

306D-hFc

DVQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAW
YRQAPGKRRDLVAAISSVGVTKYADSVKGRFTISRD
NSKNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTR
YWGQGTLVTVSSGGGGSGGGGSGGGGSCPPCPAPE
AAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K

SEQ
D
NO.

307D-hFc

DVQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAW
YRQAPGKRRDLVAAISTVGVTKYADSVKGRFTISRD
NSKNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTR
YWGQGTLVTVSSGGGGSGGGGSGGGGSCPPCPAPE
AAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K

SEQ
D
NO.

Polypeptit theo sang ché c6 thé dugc cai bién dé cai thién cac dic tinh cua nd.

Theo mot khia canh, polypeptit theo sang ché ¢6 thé duoc cai bién dé lam tang do 6n

dinh khi bdo quan. Theo mdt khia canh, polypeptit theo sang ché c6 thé duoc cai bién

8 tao thun loi cho viéc bidu hién & mot sb hé théng chi ddc biét. Vi du, codon thi

nhit ctia polypeptit theo sang ché c6 thé duge cai bién. Theo mot khia canh, axit amin
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dAu tién cuia polypeptit theo sang ché 13 axit glutamic (glu). Theo khia canh khac, axit
amin dAu tién cua polypeptit theo sang ché 13 axit aspartic (asp), vi du dé giam tao
thanh pyroglutamat & d4u t4n cing N khi bao quan vi do d6 tang d6 on dinh cho san
phédm. Theo khia canh khdc, axit amin dAu tién cia polypeptit theo séng ché 13 alanin
(ala) hoc valin (val), vi du dé tao thuan lgi cho viée biéu hién polypeptit trong hé biéu
hién t& bao tién nhan, nhu Escherichia coli. Céc cai bién nay cua polypeptit theo sang
ché tao ra bing cac k¥ thuat da biét trong linh vyc nay.

Céc vi du dai dién v& cc polypeptit theo sang ché véi cai bién & codon thtr nhét
duoc néu trong trinh ty bit ky trong s6 c4c trinh ty néu trong SEQ ID NO. 257-262 va
263-266 va duogc néu trong cidc Bang 11 va 12 dudi day:

Bang 11

CX3CR1 | AVQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAW | SEQ | 25
BII00312 | YRQAPGKRRDLVAAISSVGVTKYADSVKGRFTISRD ID 7
(D1A) NSKNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRY | NO.
WGQGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPG
NSLRLSCAASGFTFSSFGMSWVRQAPGKGLEWYVSSIS
GSGSDTLYADSVKGRFTISRDNAKTTLYLQMNSLRPE
DTAVYYCTIGGSLSRSSQGTLVTVSSGGGGSGGGSEV
QLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAWYR
QAPGKRRDLVAAISSVGVTKYADSVKGRFTISRDNSK
NTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRYWGQ
GTLVTVSS

CX3CRI | AVQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAW | SEQ | 25
BII00313 | YRQAPGKRRDLVAAISTVGVTKYADSVKGRFTISRD | ID | 8
(D1A) | NSKNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRY | NO.
WGQGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPG
NSLRLSCAASGFTFSSFGMSWVRQAPGK GLEWVSSIS
GSGSDTLYADSVKGRFTISRDNAKTTLYLQMNSLRPE
DTAVYYCTIGGSLSRSSQGTLVTVSSGGGGSGGGSEV
QLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAWYR
QAPGKRRDLVAAISTVGVTKYADSVKGRFTISRDNS
KNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRY WG
QGTLVTVSS

CX3CR1 | AVQLVESGGGLVQPGGSLRLSCAASGSIFSSNAMAW | SEQ | 25
BII00314 | YRQAPGKRRDLVAAINSVGVTKYADSVKGRFTISRD ID 9
(D1A) NSKNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRY | NO.
WGQGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPG

NSLRLSCAASGFTFSSFGMSWVRQAPGKGLEWVSSIS
GSGSDTLYADSVKGRFTISRDNAKTTLYLQMNSLRPE
DTAVYYCTIGGSLSRSSQGTLVTVSSGGGGSGGGSEV
QLVESGGGLVQPGGSLRLSCAASGSIFSSNAMAWYR

-80-




26191

QAPGKRRDLVAAINSVGVTKYADSVKGRFTISRDNS
KNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRYWG
QGTLVTVSS

CX3CR1
BII00312
(D1V)

VQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAWY
RQAPGKRRDLVAAISSVGVTKYADSVKGRFTISRDNS
KNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRYWG
QGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPGNSL
RLSCAASGFTFSSFGMSWVRQAPGKGLEWVSSISGSG
SDTLYADSVKGRFTISRDNAKTTLYLQMNSLRPEDTA
VYYCTIGGSLSRSSQGTLVTVSSGGGGSGGGSEVQLV
ESGGGLVQPGGSLRLSCAASGSIFSSTAMAWYRQAP
GKRRDLVAAISSVGVTKYADSVKGRFTISRDNSKNT
VYLQMNSLRPEDTAVYYCTSDPRRGWDTRYWGQGT
LVTVSS

SEQ
ID
NO.

“[cx3cr1

BII00313
(D1V)

VQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAWY
RQAPGKRRDLVAAISTVGVTKYADSVKGRFTISRDNS
KNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRYWG
QGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPGNSL
RLSCAASGFTFSSFGMSWVRQAPGKGLEWVSSISGSG
SDTLYADSVKGRFTISRDNAKTTLYLQMNSLRPEDTA
VYYCTIGGSLSRSSQGTLVTVSSGGGGSGGGSEVQLV
ESGGGLVQPGGSLRLSCAASGSIFSSTAMAWYRQAP
GKRRDLVAAISTVGVTKYADSVKGRFTISRDNSKNT
VYLQMNSLRPEDTAVYYCTSDPRRGWDTRYWGQGT
LVTVSS

SEQ
D
NO.

26

CX3CR1
BII00314
(D1V)

VQLVESGGGLVQPGGSLRLSCAASGSIFSSNAMAWY |

RQAPGKRRDLVAAINSVGVTKYADSVKGRFTISRDN
SKNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRYW
GQGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPGNS
LRLSCAASGFTFSSFGMSWVRQAPGKGLEWVSSISGS
GSDTLYADSVKGRFTISRDNAKTTLYLQMNSLRPEDT
AVYYCTIGGSLSRSSQGTLVTVSSGGGGSGGGSEVQL
VESGGGLVQPGGSLRLSCAASGSIFSSNAMAWYRQA
PGKRRDLVAAINSVGVTKYADSVKGRFTISRDNSKN
TVYLQMNSLRPEDTAVYYCTSDPRRGWDTRYWGQG
TLVTVSS

SEQ
ID
NO.

Bang 12

306D-
hFc
(D1A)

AVQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAW
YRQAPGKRRDLVAAISSVGVTKYADSVKGRFTISRD
NSKNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRY
WGQGTLVTVSSggggsggggsggggscppepapeaaggpsvilippk
pkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynst
yrvvsvltvlhgdwingkeykckvsnkalpapiektiskakgqprepqvytlpp
sreemtknqvsltclvkgfypsdiavewesnggpennykttppvldsdgsfilys
kltvdksrwqqggnvfscsvmhealhnhytqkslslspgk

SEQ
ID
NO.
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307D- Avqlvesggglvgpggslrlscaasgsifsstamawyrqapgkrrdlvaaistvg | SEQ | 26

hFc

(D1A) qetlvtvssggggsggggsggggscppepapeaaggpsvilfppkpkdtlmisr | NO.

vtkyadsvkgrftisrdnskntvylgmnslrpedtavyyctsdprrgwdtrywg ID 4

tpevtevvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvitv
lhgdwingkeykckvsnkalpapiektiskakgqprepqvytlppsreemtkn
qusltclvkgfypsdiavewesnggpennykttppvldsdgsfilyskltvdksr
wqqgnvfscsvmhealhnhytgkslslspgk

306D- VQLVESGGGLVQPGGSLRLSCAASGSIFSSTAMAWY | SEQ | 26

(D1V) KNTVYLQMNSLRPEDTAVYYCTSDPRRGWDTRYWG | NO.

RQAPGKRRDLVAAISSVGVTKYADSVKGRFTISRDNS | ID 5

QGTLVTVSSggggsggggsggggscppepapeaaggpsvilfppkpkd
tlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrv

vsvltvlhgdwingkeykckvsnkalpapiektiskakgqprepqvytlppsree
mtknqvsltclvkgfypsdiavewesngqpennykttppvldsdgsfilyskltv
dksrwqqgnvfscsvmhealhnhytgkslslspgk

307D- vglvesggglvgpggslriscaasgsifsstamawyrqapgkrrdlvaaistvgvt | SEQ | 26

hFc

(D1V) tlvtvssggggsggggsgeggscppepapeaaggpsvilfppkpkdtlmisrttp | NO.

kyadsvkgrftisrdnskntvylgmnslrpedtavyyctsdprrgwdtrywgqg ID 6

evtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvitvih
qdwingkeykckvsnkalpapiektiskakgqprepqvytlppsreemtknqv
sltclvkgfypsdiavewesngqpennykttppvldsdgstflyskltvdksrwq
qgnvfscsvmhealhnhytqkslslspgk

Theo mdt phuong an khéc nita, polypeptit theo sang ché dic trung bdi mot hodic

nhiéu dac tinh sau:

Lién két véi CX3CR1 nguoi véi hoat tinh cao;

Uc ché lién két cua fractalkin hoa tan v6i CX3CR1 ngudi;

Uec ché sy héa hudng dong do fractalkin giy ra;

Uc ché sy nhép ndi cua thy thé CX3CR1 nguoi do fractalkin cadm tng;

Phan tng chéo v6i CX3CR1 khi cynomolgus gdp 10 1dn E/IC50 ciia CX3CR1
ngudi v lién két va e ché chirc ning,

Theo d6, theo mot khia canh, polypeptit theo sang ché c6 4i luc vé6i CX3CR1

ngudi vai IC50 nhé hon hodc béng 10nM, hoac nho hon hodc béng 5nM, hodc nho
hon hoic bing 2,5nM hodc nhé hon hodc bing 1nM, nhu duge x4c dinh bing FACS
canh tranh.

Theo mdt phuong an khac, polypeptit theo sang ché c6 4i luc véi CX3CR1 nguoi

véi EC50 nho hon hoic bang 10nM, hodc nhé hon hodc béng 5nM, hodc nho hon hodc
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bing 2,5nM hodc nhé hon hodc bing 1nM, nhu dugce xac dinh bing FACS lién két té
bao.

Theo mot phuong én khéc, polypeptit theo sang ché chan lién két cia CX3CR1
ngudi véi fractalkin ngudi & mic do 16n hon hodc bang 50%, hogic & mirc dd 16n hon
hodc bing 60%, hodc & mitc d6 16n hon hosc bang 70%, hodc & mirc d6 16n hon hodc
bing 80%, hodc & mirc do 16n hon hogic bing 90%, hodc & mirc 4 16n hon hogc bing
95% nhu duge xé4c dinh bing FACS canh tranh véi fractalkin ngudi.

Theo mdt phuong an khéc, polypeptit theo sang ché chin lién két cia fractalkin
ngudi véi CX3CR1 ngudi véi IC50 nho hon hodc bang 300nM, hodc nhd hon hodc
bing 100nM, hoic nhé hon hodc bing 20nM, hogc nhé hon hogc bang 10nM, nhé hon
hodc béng 5nM, nhé hon hoac b%mg 2,5nM ho#c nho hon hodc béng InM nhu duogc
xé4c dinh bing FACS canh tranh véi fractalkin ngudi.

Theo mdt phuong an khac, polypeptit theo sdng ché tic ché sy héa huéng dong
do fractalkin gay ra qua trung gian CX3CR1 ngudi & mic d9 16n hon hodc bing 10%,
hodic & mitc d6 16n hon hogic bing 30%, hodc & mirc d6 16n hon hodc bing 40%, hodc
& mitc d6 16n hon hodc bing 50%, hoic & mic dd 16n hon hosic bing 60%, hoic &
muc dc}‘ 16n hon hoidc b::ing 70%, hodc & mirc d0 16n hon hodc béng 80%, hodc & muic
d6 16n hon hoic bang 90%.

Theo mot phuong én khéac, polypeptit theo sang ché tc ché sy héa hudng dong
do fractalkin giy ra qua trung gian CX3CRI nguoi véi ICso nhé hon hodc bing
500nM, hoic nhé hon hodc bing 100nM, hodc nhé hon hojc bang 75nM, hogic nhd
hon hoic bing 50nM, hogic nhé hon hogc bing 10nM hogic nhé hon hogc bang SnM.

Theo mot phuong én khéc, polypeptit theo sang ché tic ché sy nhép ndi cua thy
thé CX3CR1 nguoi do fractalkine giy ra v4i ICso nho hon hogc bang 10nM, hoic nhé
hon hoic bing 5nM hoc hogic nhd hon hodc bang 1nM.

Theo mot phuong 4n khac, sy cai bién kéo dai thdi gian ban huy cia polypeptit
theo sang ché (cai bién nay ciing 1dm giam tinh sinh mién dich cua polypeptit) bao
gém gin thém polymer dugc dung thich hgp, nhu poly(etylen glycol) (PEG) mach
thing hojc mach nhénh hodc cic din xuét cia n6 (nhu metoxypoly(etylen glycol)
hodc mPEG). No6i chung, dang PEG héa thich hop bét ky cua c6 thé dugc st dung,
nhu PEG héa dugce dung trong linh vuc ndy véi cac khang th8 va méanh khang thé (bao

gdm nhung khong chi giéi han & cac khang thé ving va scFv); tham khao, vi dy:
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Chapman, Nat. Biotechnol., 54, 531-545 (2002); Veronese and Harris, Adv. Drug
Deliv. Rev. 54, 453-456 (2003); Harris and Chess, Nat. Rev. Drug. Discov. 2 (2003);
WO 04/060965; va US6,875,841.

Céc chét phan tmg khac nhau d8 PEG héa cac polypeptit cing sén c6 trén thi
trudng, vi du tir Nektar Therapeutics, USA, hodc NOF Corporation, Japan, nhu
Sunbright® EA Series, SH Series, MA Series, CA Series, va ME Series, nhu
Sunbright® ME-100MA, Sunbright® ME-200MA, va Sunbright® ME-400MA.

Tét hon néu PEG héa c6 dinh hudng vi tri, cy thé 13 théng qua gbc xystein (xem
vi dy, Yang et al., Protein Engineering 16, 761-770 (2003)). Vi dy, dé thuc hién muyc
dich nay, PEG c6 thé dugc gin vé6i gbe xystein c6 trong tu nhién trong polypeptit theo
sang ché, polypeptit theo sang ché may c6 thé dugc cai bién dé dua vao mot hodc
nhidu gbc xystein thich hop d& gén PEG, hoc trinh ty axit amin bao gdm mot hogc
nhiéu gbc xystein dé gin PEG c6 thé dugc dung hop voi du tan cing N- v/hodc C-
va/hodc PEG c6 thé duoc gin vao ving lién két ma ndi hai hodc nhidu ving chirc ning
cua polypeptit theo sang ché, tht ca déu sir dung céc k¥ thuét thao tac di truyén protein
da biét déi v6i ngudi c6 hidu biét trung binh trong linh vyc nay.

Déi véi cac polypeptit theo sang ché, t5t hon néu st dung PEG véi trong lugng
phén tit trén 5 kDa, nhu trén 10 kDa va nho6 hon 200 kDa, nhu nhé hon 100 kDa; vi du
ndm trong khoang tir 20 kDa dén 80 kDa.

Péi v6i PEG héa, cin luu ¥ ring néi chung, sang ché ciing bao gdbm polypeptit
bét ky theo séng ché dugc PEG héa & mot hodic nhiéu vi tri axit amin, t6t hon 13 theo
c4ch ma viéc PEG héa (1) 1am ting thdi gian ban thai in vivo; (2) lam giam tinh sinh
mi&n dich; (3) tao ra mdt hoge nhidu dc tinh ¢6 loi da biét doi voi PEG héa; (4) hau
nhu khéng anh huéng dén 4i lyc cua polypeptit véi CX3CR1 (vi dy, khong lam giam
ai luc qua 50%, va t8t hon 13 khong qua 10%, nhu dugc xéac dinh béng céc thir nghiém
thich hop, nhu cac thir nghiém dugc md ta trong phan Vi du thyc hién sang ché dusi
day); va/hodc (4) khong anh hudng dén cac dic tinh mong mudn khac bét ky clia cac
polypeptit theo sang ché. Cac nhém PEG thich hgp va phuong phéap dé gén ching déc
hiéu hodc khong dac hiéu di dugc ngudi co hiéu biét trung binh trong linh vuc nay
biét 13.

Theo phuong an dugc uu tién cla sang ché, polypeptit PEG hoa theo sang ché

bao gdm mét gbc PEG dang PEG thing c6 trong luong phén tir 40 kDa hogc 60 kDa,
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trong d6 gbc PEG dugc gén vao polypeptit & ving cAu lién két, cu thé, & gbe Cys, vi
du tai vi trf s6 5 ctia peptit lién két GS8 nhu duoc néu trong SEQ ID NO.235.

Céc vi du dugc uu tién vé cac polypeptit PEG hoa theo sang ché 1a céc polypeptit
PEG hoa tét hon 12 bing mot trong s§ cac chét phan tng PEG nhu néu trén, nhu
"Sunbright® ME-400MA" c6 cong thirc héa hoc sau:

o 0O

il
CHgO—(CHzCH,0);—CHZCH,CHNHC({CH,) o*N |
O
c6 trong lugng phéan tir trung binh 40 kDa.

Str dung trong tri li¢u

Theo mdt khia canh, séng ché dé xuét polypeptit theo séng ché hodc duoc phdm
chira polypeptit nay d8 sir dung 1am thude.

Theo mdt khia canh, sang ché m6 ta viéc s dung polypeptit theo sing ché hozic
dugc phim chira polypeptit nay dé diéu tri hodc phong ngira céc rdi loan xo vita dong
mach & tim va mach ndo, bénh dong mach ngoai bién, bénh ti phat hep, bénh than do
 déi thao dudng, bénh viém than tidu cau, bénh viém thin tiéu cdu hinh liém & ngudi,
bénh than IgA, bénh mang thin, bénh viém than luput, bénh viém mach bao gém ban
xuét huyét Henoch-Schonlein va bénh u hat Wegener, bénh viém khop dang thip,
bénh viém xuong khép, thai loai manh ghép, bénh xo cing toan thén, cac r6i loan
thoai héa than kinh va bénh hiy myelin, bénh xo cing rai rac (MS), bénh Alzheimer,
bénh phdi nhu bénh phdi tic nghén man tinh (COPD), bénh hen, dau do cén nguyén
than kinh, dau do viém, hodc bénh ung thu.

Theo khia canh khéc, sang ché mé ta viéc st dung polypeptit theo sing ché hoic
duge phAm chira polypeptit niy dé diéu tri hodc phong ngira bénh xo vira dong mach.

Theo khia canh khac, sang ché dé xudt viéc st dung polypeptit theo sang ché
hodc dugc phdm chira polypeptit nay dé didu tri hodc phong nglra bénh xo vita dong
mach bing cich ngin nglra va/hodc giam tao thuong tdn xo vita ddng mach méi hodc
mang bam va/hodc bang c4ch ngin ngira hodc lam chém tién trién ctia thuong tén va
mang bam da co.

Theo khia canh khac, sang ché mé ta viéc st dung polypeptit theo séng ché hoic

‘duoc phim chira polypeptit nay dé didu tri hoic phong ngira bénh xo vita dong mach
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bing cach thay dbi thanh phin mang bam dé 1am gidm nguy co thoat vi mang bam va
bién c¢b huyét khéi dong mach.

Theo mdt khia canh, sang ché cling mé ta phuong phap diéu tri, hodc gidm nguy
co rbi loan xo vita ddng mach & tim va mach ndo, bénh dong mach ngoai bién, b¢nh
tai phat hep, bénh thin do dai thdo duong, bénh viém than tiéu cdu, bénh viém than
tidu cAu hinh 1im & ngudi, bénh than IgA, bénh mang than, bénh viém thén luput,
bénh viém mach bao gém ban xuét huyét Henoch-Schonlein va bénh u hat Wegener,
bénh viém khép dang thip, bénh viém xuong khép, thai loai manh ghép, bénh xo cling
toan than, cac rdi loan thoai héa thin kinh va bénh hity myelin, bénh xo clng rai rac
(MS), Bénh Alzheimer, bénh phdi nhu bénh phdi tc nghén man tinh (COPD), bénh
hen, dau do cén nguyén thin kinh, dau do viém, ho#c bénh ung thu, & d6i tuong méc
hodc ¢6 nguy co méc cac bénh hogc tinh trang bénh ly ndy, trong d6 phuong phap nay
bao gbm cho dbi tugng st dung lugng hitu hiéu diéu tri polypeptit theo séng ché hoic
dwoc phdm chira polypeptit nay.

Theo mot khia canh, sng ché ciing mo ta phuong phap diéu tri hodc giam nguy
co mic bénh xo vita ddng mach & dbi tuong méc hodc ¢6 nguy co méc bénh hoic tinh
“trang bénh 1y nay, trong d6 phuong phap nay bao gdm viéc cho dbi twong sir dung
lwong hitu hiéu diéu tri polypeptit theo séng ché hodc dugc phim chira polypeptit ndy.

Theo mot khia canh, sang ché ciing mo ta phuong phap diéu tri hodc giam nguy
co méc bénh xo vira ddng mach bang cich ngin nglra va/hodc giam tao thanh thuong
tén xo vita dong mach hodc mang bam vi/hogc bing cch ngin ngira hodc 1am cham
tién trién cta thuong tén va mang bam da c6 & dbi trong méc hodc c6 nguy co mic,
bénh hoic tinh trang bénh ly ndy, trong d6 phuong phép nay bao gdm viéc cho ddi
tuong st dung luong hitu hiéu didu tri polypeptit theo sang ché hoic dugc phém chira
polypeptit nay.

Theo mot khia canh, sang ché cfing m6 ta phuong phap diu tri hodc gidm nguy
co mic bénh xo vita dong mach bing cach thay dbi thanh phan méang dé giam nguy co
thoé4t vi mang va céc bién cb huyét khdi dong mach & d6i twong méc hoic c6 nguy co
méc, bénh hoic tinh trang bénh 1y nay, trohg d6 phuong phép nay bao gdm viéc cho
d6i tugng sir dung lugng hiru hiéu didu tri polypeptit theo sang ché hodc dugc phim

chira polypeptit nay.
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Theo mot khia canh, polypeptit theo sang ché duoc chi dinh & didu tri hoic
phong ngira bénh hoic rdi loan c6 lién quan dén CX3CRI1.

Theo mot khia canh, polypeptit theo sang ché dugc chi dinh dé diéu tri hogc
phong ngira bénh hojc tinh trang bénh ly trong d6 cAn c6 su cai bién hoat tinh cta thy
th CX3CR1. Theo mét khia canh, séng ché ciing dé xuét phuong phép diéu tri hosic
gism nguy co méc bénh hodc tinh trang bénh 1y trong d6 sy ddi khang thy thé
CX3CR1 1a ¢6 loi, phuong phép nay bao gdm viéc cho dbi tugng méc hodc c¢6 nguy co
méc bénh hoic tinh trang bénh 1y ndy st dung polypeptit theo séng ché.

Dy phong duoc cho 12 dic biét thich hop dé didu trj doi twong d4 trai qua con
bénh trudc dd, hodc duge xem la cd gnuy co ting cao dbi voi bénh hoic tinh trang
bénh 1y nghi ngd. Déi tuong c6 nguy co phat trién bénh hogc tinh trang bénh 1y cy thé
néi chung bao gdm céc déi trong c6 tién s gia dinh d6i v6i bénh hodc tinh trang bénh
Iy nay, hodc dbi tuong dd dugc xé4c dinh bing xét nghiém di truyén hogc sang loc 13
~ dic biét mAn cam véi sy phat trién bénh hogc tinh trang bénh ly.

Theo séng ché, thuat nglt "ngin ngira, diu tri va/hodc 1am thuyén giam" khong
chi bao gém viéc ngén ngira va/hodc didu tri va/hodc 1am thuyén gidm bénh, ma ndi
chung ciing bao gdm ca viéc ngin ngira bénh khoi phat, lam chdm hogic hdi bién su
tién trién bénh, ngin ngira hoic 1am cham sy khoi phat ciia mot hodc nhiéu triéu ching
¢6 lién quan dén bénh, 1am giam vd/hodc thuyén giam mét hodc nhiéu triéu chimg cé
lién quan dén bénh, giam mic d6 nghiém trong va/hodc khoang thoi gian bi bénh
va/hogc triéu chimg bt ky c6 lién quan dén bénh va/hodc ngin nglra bénh bénh
va/hoic triéu ching bat ky c6 lién quan dén bénh trdm trong hon, ngén nglra, lam gidm
hozic hdi bién c4c thuong tén sinh 1y do bénh giy ra, va n6i chung hoat dong duoc ly
bat ky c6 loi cho bénh nhin dugc didu tri.

Déi twong duge didu tri 13 dong vat c6 v, va cu thé hon 1a ngudi. Nhu nguoi c6
hiéu biét trung binh trong linh vuc nay da biét o, dbi tuong cu thé 12 ngudi méc, hosc
c6 nguy co méc bénh, rdi loan hoic tinh trang bénh ly néu trén.

Ngudi c6 hidu biét trung binh trong linh vyc ndy cling biét r5 ring cac phuong
phap didu tri bénh néu trén bao gbm viéc bao ché thuc dé didu tri bénh nay. Hon nita,
ré rang 1a cac polypeptit theo sang ché ¢6 thé duoc st dung 1am thanh phan hoat tinh
trong thubc hojic duoc phém du dinh d& didu tri cic bénh néu trén. Do do, sang ché

cing dé cdp dén viéc st dung polypeptit theo sang ché @& bao ché duoc phim dé ngin
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ngira, didu tri va/hodc 1am thuyén gidm bénh, réi loan hogc tinh trang bénh 1y bat ky
néu trén. Sang ché ciing dé cap dén polypeptit theo sang ché @ ding trong didu tri
hodc du phong va, dic biét 1a d8 phong ngira, diéu trj vid/hodc 1am thuyén giam bénh,
r8i loan hogc tinh trang bénh 1y bét k¥ néu trén. Sang ché ciing d& cap dén duogc phim
dé& ngan ngira, déu tri va/hoic 1am thuyén giam cac bénh, r6i loan hoc tinh trang bénh
1y néu trén, trong d6 dugc phim nay chira it nhét mdt polypeptit theo séng ché.

Céc polypeptit theo séng ché va/hoic ché phdm chira polypeptit theo sang ché c6
thé dugc st dung trén bénh nhan theo nhu clu theo cach thich hop bét ky, tiy thude
vao dang bao ché hoic dugc phdm can st dung. Do dé, cac polypeptit theo sang ché
va/hodc ché phdm chira polypeptit theo séng ché c6 thé vi du duoc dung dudng tinh
mach, duéi da, trong bép, trong mang bung, qua da, dudng ubng, dudi lusi (vi dy, &
dang vién nén dit dudi ludi, dang phun hodc nho giot dudi ludi va duge hép phu qua
niém mac vao hé mao quan dudi ludi), dudng (trong) mii (vi du, & dang phun mii
va/hodc sol khi), ding cuc bo, béng thubc dan, b'?lng cach x6ng, trong nhan clu (dac
biét d& didu tri AMD kho hogc bénh ting nhan 4p), hoac theo dudng thich hop bat ky
v6i lugng hoc lidu hitu higu.

Cac polypeptit theo sang ché va/hoic ché phim chita polypeptit theo sang ché c6
thé dugc st dung theo ché do tri lidu thich hop dé ngan ngira, didu tri v&/hogc lam
thuyén giam bénh, rdi loan hofc tinh trang bénh 1y cin ngan ngira, diéu trj va/hogc lam
thuyén giam. N6i chung, bac s€ didu tri c6 thé xac dinh ché d6 tri liéu thich hop, tuyd
thudc vao cac yéu td bénh, rdi loan hodc tinh trang bénh ly can ngin ngira, didu tri
va/hodc 1am thuyén giam, mirc 9 nghiém trong cuia bénh, miic d6 nghiém trong cia
triéu ching clia bénh, polypeptit cu thé theo sang ché can sir dung, dudng dung cu thé
va dang bao ché hodc dugc phdm cin sir dung, d6 tudi, gi6i tinh, thé trong, ché d6 an,
tinh trang chung cua bénh nhén, va céc yéu t6 tuong ty ma bac si da biét 5. No6i
chung, ché @6 tri lidu bao gém viéc str dung mdt hodc nhiéu polypeptit theo séng ché,
hozc mdt hodc nhidu ché phim chira polypeptit theo sang ché, v6i luong hoc lidu hitu
hiéu diéu tri vi/hodic dy phong.

Noéi chung, dé ngan ngira, diéu tri va/hodc 1am thuyén gidm bénh, rdi loan hodc
tinh trang bénh 1y d4 néu va tlly thudc vao bénh, r6i loan hogc tinh trang bénh 1y cu thé
can didu tri, hiéu luc cta polypeptit cu thd theo sang ché can sir dung, dudng ding cu

thé va dang bao ché hosc dugc phdm cu thé can st dung, cac polypeptit theo sang ché
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néi chung s& dugc dung véi lugng ndm trong khoang tir 0,005 dén 20,0mg trén mot
kilogam thé trong va lidu tt hon 14 nim trong khoang tir 0,05 dén 10,0 mg/kg/liéu, va
t8t hon nita 13 ndm trong khoang tir 0,5 dén 10 mg/kg/liéu, lién tuc (vi dy, bang cach
truyén) hozc lidu don (nhu va duy, lidu hing ngiy, hang tuln, hodc hing thang; xem
dusi day), nhing c6 thé thay dbi dang ké, ddc biét, tiy thudc vao céc thong s6 nédu
trén.

Péi véi cac ing dung du phong, ché phim chtta céc polypeptit theo séng ché
ciing ¢6 thé dugc ding theo lidu tuong ty hogc hoi thip hon. Liéu lugng cling ¢4 thé
duoc didu chinh béi béc si riéng trong trudng hop c6 bién ching.

Tuy thudc vao polypeptit cu thé theo sang ché va cac dic tinh dugc dong hoc va
c4c dic tinh khéc ciia né, c6 thé stt dung polypeptit hing ngay, mdi ngdy thi hai, thit
ba, thit 4, thit 5 hodc thir sau, hing tuin, hing thang, vA twong tw. Ché do dung thubc
c6 thé bao gdm didu tri dai han, hing tudn. Thuét ngit "dai han" c6 nghia 12 khoang
thoi gian didu tri it nhit hai tudn va t6t hon 13 hang thang, hodc hang ndm.

Hiéu qua cua céc. polypeptit theo sang ché, va ctia ché pham chira polypeptit theo
séang ché, co thé duogc kiém tra béng céc thir nghiém in vitro, thir nghiém dya trén té
bao, thir nghiém in vivo va/hogc thir nghiém trén dong vat thi nghiém bét ky thich hop
da biét, hoic cac két hop bat k¥ cta chung, tiry thude vao bénh cu thé c6 lién quan.
Céc thir nghiém va dong vét thi nghiém thich hop da duge ngudi ¢6 hiéu biét trung
binh trong linh vuc nay biét 15, va vi du bao gdm cac thir nghiém va dong vt thi
nghiém duge st dung trong cac vi du dudi day.

Pé dung trong linh vuc duge, cac polypeptit theo sang ché c6 thé duoc bao ché
dusi dang dugc phim chira (i) it nhit mdt polypeptit theo sang ché va (i) it nhét mot
ch4t mang duoc dung, chét pha lodng, t4 duoc, chit diéu chinh, va/hoic chét dn dinh,
va (iii) tiy y mdt hodc nhiéu polypeptit va/hodc hop chit c6 hoat tinh dugc ly khac.
Thuét ngit "dugc dung" chi nguyén li¢u khong thé hién tac dung sinh hoc hodc tac
dung khong mong mudn khéc bat ky khi sit dung trén cé thé va khong tuong tic theo
céch c6 hai v6i thanh phin bét k¥ khac ciia dugc phdm (nhw vi dy, thanh phdm hoat
tinh ctia duge phim) chira né. Céc vi du cu thé 6 thé c6 trong céc sb tay tiéu chuén,
nhu vi dy, Remington's Pharmaceutical Sciences, 18t Ed., Mack Publishing Company,
USA (1990). Vi du, céc polypeptit theo séng ché c6 thé duoc bao ché va st dung theo
céch bét ky da biét dbi véi cac khang thé va manh khéng thé thong thudng va céc
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protein c6 hoat tinh dugc ly khac. Do d6, theo phuong an tiép theo, sang ché d& cap
dén duge phdm hoidc ché phim chua it nhit mot polypeptit theo sdng ché va it nhét
mot chit mang, chit pha lodng, t4 duoc, chit didu chinh vi/hogc chat 6n dinh duge
dung, va tiy y mot hodc nhiéu thanh pha“m ¢6 hoat tinh dugc ly khac.

Theo céc vi du khong han ché, dang bao ché c6 thé & dang thich hop dé ding
theo dudng ubng, ding ngoai dudng tiéu héa (nhu tiém tinh mach, tiém bép, tiém dudi
da, trong ndi tiy mac, trong khoang dwong vét hodc tiém mang bung hodc truyén tinh
mach), d& sir dung khu trg, d8 ding dudi ludi, ¢ dung bang c4ch xong, bing miéng
dén ngoai da, bing cach ciy ghép, bing thubc dan, dé dung qua da, dudng mili, trong
nhén clu, dudng truc trang hojc dudng am dao, va cac duong ding twong tw. Ngudi
¢6 hidu biét trung binh trong linh vyc ndy s& biét rd cac dang st dung thich hgp — ¢6
thé 13 rén, ban rin hoic 16ng, tiy thudc vao cach sir dung - cling nhu phuong phap va
chét mang d& bao ché cic dang ndy.

" Duoc phim d& sir dung ngoai dudng tiéu hoa, nhu tiém tinh mach, tiém bép, tiém
dudi da hoic truyén tinh mach c6 thé vi du 1a dung dich, hdn dich, thé phan tén, nhil
dich, hodc bdt vo triung chira thanh phén hoat tinh va thich hop, tuy y sau buc’rc hoa tan
tiép hodc pha loang, dé truyén hoic tiém. Céc cht mang hodc chit pha lodng thich
hop dbi véi cac duge phdm nay vi dy, bao gbm, nhung khéng chi gi6i han ¢, nuée v6
trung va céc chit dém va dung dich nuéc dugc dung nhu nuée mudi dugc dém
phosphat sinh 1y, dung dich Ringer, dung dich dextroza, va dung dich Hank; dau trong
nudc; glyxerol; etanol; céc glycol nhu propylen glycol, cling nhu cac diu khoéng, dau
dong vat va dAu thue vat, vi du ddu d4u phong, du d4u tuong, cling nhu hdn hop thich
hop ctia chung.

Céc dung dich chira hoat chét hoac mudi cia né ciing c6 thé chira chit bao quan
dé ngan nglra sy phat trién cla vi sinh vat, nhu céc tc nhan chéng khuén va chéng
ném, vi du, paraben, clobutanol, phenol, axit sorbic, thimerosal (thiomersal), va cac
chat tuong ty. Trong nhiéu trudng hop, t6t hon 1a bao gdm céc tic nhan déng truong,
vi dy, duong, chit dém hoic natri clorua. P9 1ong thich hop cé thé duoc duy tri, vi dy,
béng céch tao ra cac liposom, bang cach duy tri c& hat theo yéu cAu trong trudng hop
thd phén tén hodc bing cach st dung céc chét hoat dong bé mit. Céc tdc nhan khéc

1am cham su hap thu, vi dy, nhdm monostearat va gelatin, cling c6 thé duoc bo sung.
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Trong moi trudng hop, dang liu co ban phai vd tring, & thé 16ng va 6n dinh
trong cac didu kién san xuét va bao quan. Cac dung dich tiém vo tring dugc bao ché
bing cach két hop luogng cAn thiét hoat chit trong dung méi thich hgp véi cac thanh
phin khéc néu trén, néu cén, tiép theo loc vd triung. Trong trudng hop b v tring aé
pha dung dich tiém v6 tring, cac phuong phép dugc uu tién d8 bao ché 13 cac k¥ thuat
1am kho trong chan khéng va dong khd, cac phuong phap nay tao ra bot thanh phén
hoat tinh cong vé6i thanh phAm mong mudn bd sung bt ky ¢ trong dung dich da loc
vo trung trudce do.

Théng thuong, cac dung dich mubi hodc hdn dich dwoc uu tién. N6i chung, cic
dang bao ché thich hop cla cic protein ding trong didu tri nhu cac polypeptit theo
sang ché 13 cac dung dich protein dugc dém, nhu dung dich bao gdm protein & ndng
d6 thich hop (nhu tir 0,001 dén 400mg/ml, tét hon 13 tir 0,005 dén 200mg/ml, tét hon
nita 13 tir 0,01 dén 200mg/ml, t5t hon nita 13 tir 1,0 d¢én 100mg/ml, nhu 1,0mg/ml
(dding dudng tinh mach) hogc 100mg/ml (ding duéi da) va dung dich dém trong nude
e

- nuée mudi dém bing phosphat, 6 pH = 7,4,

- c4c dung dich dém phosphat khac, 4o pH = 6,2 dén 8,2,

- dung dich dém histidin, 6 pH = 5,5 dén 7,0,

- dung dich dém sucxinat, 46 pH = 3,2 dén 6,6, va

- dung dich dém xitrat, do pH = 2,1 dén 6,2,

va, tuy y, mudi (vi du, NaCl) v/hodc dudng hodc rugu da chirc (nhu trehaloza,
manitol, hodc glycerol) dé tao ra tinh ding truong cho dung dich.

Céac dung dich protein duge dém dugc wu tién 13 cac dung dich chira khoang
0,05mg/ml polypeptit theo sang ché hoa tan trong dung dich dém phosphat 25mM, do
pH = 6,5, dugc diéu chinh dén ding truong bing cach bd sung trehaloza 220mM.
- Ngoai ra, c4c tic nhan khac nhu chét tiy rira, vi dy, Tween-20 hosic Tween-80 0,02%,
¢ thé duoc dua vao cée dung dich ndy. Céc dang bao ché dé ding dudi da c6 thé chira
ndng dd polypeptit theo sang ché cao hon déng ké, nhu 1én t6i 100mg/ml hodc thdm
chi trén 100mg/ml. Tuy nhién, nguoi c6 hiéu biét trung binh trong linh vuc nay s& biét
15 ring cAc thanh phin va lugng cua ching dugc dua ra trén ddy chi dai dién cho mot

lya chon duge wu tién. Céc lya chon va bién thé khic cta nd s& 13 rang ngay do6i véi
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‘ngudi ¢ hidu biét trung binh trong linh vyc ndy, hodc c6 thé d& dang thu duoc tir phan
mo ta trén.

Céc polypeptit theo sang ché ciing c6 thé dugc dung qua dang chira (depot) thich
hop, nhu cac dang bao ché giai phéng chdm hodc giai phong kéo dai, vi du, thich hop
d& tiém, bing cach st dung cac dung cu gidi phéng c6 kidm sodt dé ghép dudi da,
va/hodc béng cach sir dung bom dinh liéu hoic céc dung cu khac da biét d& str dung
che hoat chit dugc 1y hodc thanh phan chinh. Ngoai ra, cdc polypeptit theo sang ché c6
thé dugc bao ché & dang gel, kem, phun, nho giot, miéng dan hoic mang ma néu dugc
ding trén da, s& thdm qua da.

Tuong tu, so v6i cac khang thé hodc manh khéng thé thong thudng, mot uu diém

“chinh cta viéc st dung céc polypeptit theo sang ché 13 & chd chung ciling c6 thé dé
dang dugc dung qua cac dudng khong phdi ngoai dudng ti€u hoa va co thé d& dang
duge bao ché cho viée st dung d6. Vi dy, nhu duge mb ta trong W02004/041867, cac
polypeptit nhu vy c¢6 thd dugc bio ché dé st dung qua dudng udng, trong miii, trong
phéi va qua da.

Theo mdt phuong 4n khéc, sang ché d& xudt dugc phim phdi hop chira it nhét
mdt polypeptit theo sang ché dugc mé ta trong ban md ta va it nhit mot thanh phén
hoat tinh khac dugc chon tir nhém gém statin, chét chéng tiéu clu, chét chéng dong,
thubc chdng tidu dudng va thudc chéng cao huyét 4p.

Céc duoc phim phdi hop c6 thé tlly ¥ chira thém chit pha loang, t4 dugc, chit
didu chinh va/hogc chét én dinh.

Khi hai hodc nhidu chét hoic thanh phan chinh dupuc sir dung trong ché do diéu
tri phdi hop, chung cé thé dugc sir dung qua cing dudng dung hodc qua cic dudng
diing khac nhau, gn nhu cing Itc hofc tai cac thoi diém khac nhau (vi dy, gén nhu
ddng thoi, lién tiép, hodc theo ché do khac). Khi céc hop chit hoc thanh phan chinh
can sir dung ddng thoi theo cling mdt dudng st dung, ching c6 thé duoc dung duéi

| dangcécdgngbéochéhoacduqcphénlkhécnhauhoécduéidgngrnétphéncﬁadang
bao ché hoic dugc phém phéi hop. Tuong tu, khi hai hodc nhidu hoat chét hodc thanh

phén chinh can st dung dudi dang mot ph?ln ctia ché @0 tri liéu phdi hop, mdi chét
hodc thanh phan chinh nay c¢6 thé dugc sir dung véi cing lugng va theo cling ché do
nhu’ khi hop chét hodc thanh phﬁn chinh dugc ding mdt minh, va viéc str dung phéi

"hop ndy c6 thé tao ra tac dung hiép ddng hoic khong. Tuy nhién, khi viéc st dung
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phéi hop hai hodc nhidu hoat chét hodc thanh phn chinh tao ra tdc dung hiép ddng,
cling c6 thé giam luong mot, mot s6 hojc tit ca cac hop chit hoic thanh phﬁn chinh
can ding, m3 van dat duoc tic dung tri liéu mong mubn. Pidu ndy c6 thé, vi du hitu
dung d8 tranh, han ché hosc giam tic dung phu khong mong mudn bét ky c6 lién quan
dén viéc st dung mot hodc nhidu chét hodc thanh phan chinh khi ding chung véi
luong thuong dung, trong khi do van ¢6 duge tac dung duge ly hodc tri liéu mong
mudn.

Theo mdt phuong 4n khac, sang ché @& cap dén phwong phap diéu tri bénh va rbi
loan néu trén, bao gdm viéc cho dbi tuong st dung ddng thoi, riéng 1& hodc lan luot,
Jwong hiru hidu cta it nhit mot polypeptit theo sang ché va it nhit mét tc nhan dugc
chon tir nhém gf?)m statin, chét chéng tidu clu, chit chéng dong, thube chéng tiéu
dudng va thube chéng cao huyét ap.

Theo mdt phuong an khéic cua sang ché, polypeptit theo sang ché dugc bao ché
d8 sir dung phdi hop véi cac thude khéc duge ding trong didu tri cac bénh va réi loan
néu 'trén, céc thubc khéc nay duoc chon tir nhém gdm statin, chét chéng tiéu cAu, chét
chéng dong, thubc chéng tidu duong va thube chéng cao huyét 4p.

Theo mét khia canh khéc nita cia sang ché, cac thudc ding dé diéu tri bénh va
r6i loan néu trén, cic thubc duge chon tir nhém gém statin, chét chéng tiéu cu, chét
chéng dong, thubc chéng tiu dudong va thubc chéng cao huyét 4p dugc bao ché dé st
dung phdi hop véi polypeptit theo sang ché.

Theo mot khia canh khac cuia sang ché, polypeptit theo sang ché dugc st dung
két hop vé6i dung cu hitu dung dé dung polypeptit, nhu xi lanh, but tiém, hodc dung cu
khéc. |

Theo mdt phuong 4n khéc nita, sang ché dé xuét phuong phap chin doan bénh,
rdi loan hodc tinh trang bénh 1y do CX3CR1 hoat ddng bit thuong gay ra bao gdm cac
budc:

a) thu mAu tir dbi tuong, va

b) cho mau tiép xuc in vitro v6i polypeptit theo sang ché nhu x4c dinh trén déy,

va

¢) phat hién lién két ctia polypeptit véi mau, va
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d) so sanh lién két da phét hién & budc (c) v6i chudn, trong d6 dd khac biét vé
lien két tuong Ung v6i mau 13 chin doén bénh, réi loan hodc tinh trang bénh ly dic
trung boi sy hoat dong bét thudng cuia CX3CRI.

Theo mdt phuong an khéc, sang ché @& xuét phuong phép chin doén bénh, rdi
loan hodc tinh trang bénh 1y do CX3CR1 hoat dong bat thuong gy ra bao gdm cac
budec:

a) thu mAu tir di twong, va

b) cho mAu tiép xtic véi polypeptit theo sang ché nhu x4c dinh trén day;

¢) x4c dinh lugng CX3CR1 c6 trong mau; va

d) so sanh luong d4 x4c dinh & budc (c) v6i chuln, trong d6 do khac biét vé
lwong twong tmg v6i mau 13 ch&n doan bénh, rdi loan hoic tinh trang bénh ly dic trung
boi su hoat dong bat thuong ciia CX3CRI1.

Céc phuong phap chin doan trén day cling c¢6 thd dugc sir dung @& theo doi do
hitu hidu ctia phuong phép didu tri & d6i trugng.

Theo mot ‘phuorng &n khéc, séng ché d& xuét kit chin doan bénh, réi loan hodc
tinh trang bénh ly do CX3CR1 hoat dong bét thudng gdy ra, dé st dung trong phwong
phép x4c dinh trén day, kit nay bao gbm it nhat mdt polypeptit theo sang ché va, tiy v,
mot hodc nhiéu phuong tién phat hién trung gian va/hodc tic nhan tao hinh &nh in vitro
hoiic in vivo, va tily ¥, huéng dan sit dung. Céc tac nhén tao hinh dnh in vivo thich hop
bao gdm 99mTe, 111Indi, 123Iot, va céc hop chit thuan tir dé tao hinh anh cong
hudng tur.

Séng ché ciing d& xuét kit cha it nhét mot polypeptit theo sang ché va, mot hodc
nhidu thanh phan khic dugc chon tir nhém gbm céc thudc khéc dugc dung dé didu tri
bénh va réi loan nhur duge mo ta trén day, va dung cu nhur duoc md ta trén day.

Sang ché ciing d& xuit phuong phap san xuit polypeptit theo séng ché, phuong

| phap nay néi chung bao gbm céc bude:

- nudi cAy té bao chil mang axit nucleic ¢6 kha ning ma héa polypeptit theo sang
ché (sau day goi 1a: "axit nucleic theo sdng ché") trong céc didu kién cho phép bicu
hién polypeptit theo sang ché; va,

- thu hdi hogic phan 18p polypeptit dugc bidu hién béi té bao chu tir méi trudng
nudi ciy; va

- tiiy ¥ tinh ché va/hogc cai bién tiép va/hodc bao ché polypeptit theo sang ché.
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Axit nucleic theo sang ché c6 thé 13 ADN h¢ gen, ADN bd tro hodc ADN tong
hop (nhu ADN véi cach ding ma by ba dic biét thich hop d8 biu hién trong té bao
chu hoic sinh vat chu dy dinh). Theo mt phuong 4n cua sang ché, axit nucleic theo
sang ché chu yéu & dang phén 1ap, nhu md ta trén day.

Axit nucleic theo séng ché ciing ¢ thé & dang, c6 trong vd/hodc 13 mot phén cua
vecto, nhu vi dy plasmit, cosmit hogdc YAC ma déu c6 thé chu yéu & dang duge phan
1ap. Vecto ¢6 thé dic biét 1a vecto biéu hién, tirc 12 vecto ma ¢6 thé tao ra dé biéu hign
polypeptit in vitro va/hodc in vivo (vi dy, trong t& bao chu, sinh vat chi vd/hodc hé
théng biéu hién thich hop). Vecto bidu hién thudng bao gdm it nhit mot axit nucleic
theo séng ché duoc lién két linh hoat véi mot hodc nhiéu yéu tb diéu khién thich hop,
nhu doan khéi dau, doan ting cudng, doan két thuc, va cac yéu t6 twong tw. Céc vi du
cu thd v& yéu t§ didu khién va cac yéu t6 khéc, nhu (cac) yéu t két hop, diu chuén
chon loc, trinh tu tin hi€u hodc trinh ty dan, gen bdo céo, va cac yéu td twong tu, hitu
dung hodc cn thiét d& bidu hién cac polypeptit theo sang ché, dugc boc 16 vi dy, tir
trang 131 dén 133 trong W02006/040153.

Céc axit nucleic theo sang ché ¢6 thé duoc tao ra hodc thu dugc theo cach da bibt
(vi du, bing cach tong hgp ADN tu dong va/hodc cong nghé ADN tai t6 hop), dua trén
thong tin vé trinh ty axit amin ctia cac polypeptit theo sang ché dugc néu trong ban md
ta, va/hodic c6 thé duoc phan 1ap tir ngudn tu nhién thich hop.

Theo mdt phuong an, sang ché @ cap dén vat chi hozc té bao chu biéu hién hoic
¢6 kha ning biéu hién polypeptit theo séng ché; va/hodc chira a axit nucleic ma hoa
polypeptit theo sang ché. Theo phuong 4n ddc biét dugc uu tién, té bao chi nay 1a té
bao vi khuén, té bao nim men, t& bao ndm mdc hodc té bao dong vat c6 vu.

Céc t& bao chi vi khuén thich hop bao gdm céc té bao tir céc chung vi khuén
gram 4m nhu cic ching Escherichia coli, Proteus, va Pseudomonas, va cac chung vi
khudn gram duong nhu céc chung Bacillus, Streptomyces, Staphylococcus, va
Lactococcus. Té bao nim méc thich hop bao gdm té bao tir cac lodi Trichoderma,
'Neurospora, va Aspergillus. Céc té bao nidm men thich.hqp bao gdm té bao tir c4c loai
Saccharomyces (vi du Saccharomyces cerevisiae), Schizosaccharomyces (vi du,
Schizosaccharomyces pombe), Pichia (vi du Pichia pastoris va Pichia methanolica),

va Hansenula.
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Céc té bao dong vt c6 vi thich hop bao gdm vi dy té bao CHO, té bao BHK, &
bao HeLa, t& bao COS, té bao NSO, té bao HEK, vi cac té bao twong ty. Tuy nhién,
cling c6 thé sir dung céc té bao dong vat ludng cu, té bao con trung, té bao thuc vat, va
céc té bao bt ky khac dugc ding trong linh vye nay dé biéu hién céc protein khac
loai.

D& san xut trén quy md cong nghiép, céc vat chi khac loai duge uu tién d& san
xuét (cong nghiép) ving bién dbi don cua globulin mién dich trong polypeptit va
protein dung trong tri liéu bao gbm cac chung E. coli, Pichia pastoris, Va S. cerevisiae
thich hop d8 bidu hién, san xudt va 18n men trén quy md 16n, va dic biét dé biéu hién,
san xuét va 1én men (sinh) dugce Ly trén quy mo 16n.

Viéc lua chon hé biéu hién cu thé s& tiy thudc mot phﬁn vao yéu clu vé céc cai
bién sau dich ma nhét dinh, cu thé hon 1a glycosyl hoa. Dé san xut polypeptit theo
sang ché ma mong mudn hodc cin phai glycosyl hoa s& cAn phai s dung vét chu bidu
hién dong vét c6 vii c6 kha ning glycosyl héa protein dugc biéu hién. Theo khia Canh
nay, ngudi co hiéu biét trung binh trong linh vyc nay s& biét o ring phd glycosyl hoa
thu dugc (tte 1 loai, sé luong va vi tri cac gdc gén thém) s& ty thude vao t& bao hodc
dong t& bao dugc dung dé biéu hién.

Céc polypeptit theo sang ché duoc san xuét trong t& bao nhu néu trén c6 thé dugc
san xuAt ndi bao (vi dy, trong phan bao tan, trong chu chit hogc trong céc thé vii) va
sau d6 phan 1ap tir t& bao chi va tiy ¥ tinh ché tiép; hogic chung c6 the duge san xuét
ngoai bao (dugc tiét vao mdi trudng nudi chy té bao chl) va sau d6 phén 18p tir moi
trudmg nudi cdy va tiry y tinh ché tiép.

Céc phuong phép va thanh phdn phan tmg khéc dé san xuét theo céch téi t6 hop
polypeptit, nhu vecto biéu hién thich hgp, phuong phap bién nap hodc chuyén nhiém,
cac ddu chudn chon loc, phuong phap cam Ung su biéu hién protein, cac didu kién nuoi
cdy, va tuong ty, 12 43 biét trong linh vyc ndy. Tuong tu, ngudi c6 hiéu biét trung binh
trong linh vyc nay da biét rd céc k¥ thuat phén 18p protein va tinh ché hitu dyng trong
phuong phap san xuét polypeptit theo sang ché.

Viéc san xudt cac polypeptit theo sang ché qua 1én men trong sinh vat chu téi tb
hop thuan tién nhu E. coli va ndm men 12 higu qua vé mit chi phi, so véi cac khang thé
thong thudng ma cling doi hoi nhiing didu kién nudi cy té bao dong vat c6 vl dét tién.

Hon nita, cic mirc biéu hién va ning sudt cao c6 thé dat dugc cua céc polypeptit theo
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sang ché nim trong khodng tir 1 dén 10g/1 (E. coli) va 1én t6i 10g/1 (ndm men) va cao
hon.

Vi du thwc hién sang ché

Tao cac dong t& bao CHO, Baf/3, Caki va HEK293 biéu hién qua mic CX3CR1 ngudi
hodc CX3CR1 khi cynomolgus

Céc té bao CHO va Baf/bidu hién qua mirc CX3CR1 ngudi hodc khi cynomolgus
duoc tao ra bing céc ky thuat da biét trong linh vye ndy. Céc té bao biéu hién CCR2
hodc CCR5 nguoi cling c6 thd duoc tao ra bang cac ky thuét da biét trong linh vgc
nay.

ADN bd trg duoc tich dong vao pCDNA3.1(+)-neo dé tao ra CX3CR1 ngudi
trong khi pcDNA-DEST40-neo dugc ding cho CX3CR1 chudt.

Céac trinh tu axit amin CX3CR1 ngudi va CX3CR1 khi cynomolgus lan luot
duoc md ta trong SEQ ID NO. 255 va 256.

D4 tao ra chc t& bao than lac da (Camel Kidney - Caki) biéu hién qua muc
CX3CRI1 ngudi hosic CX3CR1 chudt, céc té bao Caki goc lan lugt duoc dién chuyén
pCDNA3.1(+)-neo-hCX3CR1 hodc pcDNA-DEST40-neo-mCX3CR1. Trong moi didu
kién, thé chuyén nhiém dugc chon loc bing cach bd sung 1mg/mL Geneticin

(Invitrogen, Carlsbad, CA, USA).

T& bao than phdi thai ngudi (HEK293) biéu hién qua mitc CX3CR1 ngudi hogc
CX3CRI1 khi cynomolgus dugc tao ra bing cach chuyén nhiém 1an luot plasmit
pCDNA3.1(+)-neo-hCX3CR1 hogc cyCX3CRI1 qua trung gian lipit v6i Fugene
(Roche), trong dong té bao gbe HEK293. Céc té bao ndy dugc ding lam thé chuyén
nhi®m tam thdi va do d6 khong duge chon loc. Tém lai, cac t& bao 2*10E6 duoc céy
vao binh nudi cdy T75 va 0 qua dém d& chuyén nhiém. Sau khi loai bé moi truong
nudi cdy, cac té bao dugc chuyén nhiém plasmit twong tmg (9ug) va Fugene (27ul)
theo hudng dan ctia nha san xuét. 48 gid sau khi chuyén nhiém, céc té bao dugc thu

hoach va 1am lanh dong dé sir dung tiép.
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Vi du 1: Gay mi2n dich bing CX3CR1 géy ra dép tng mién dich ngudi & lac da khong

budu
1.1. Gay mién dich

Sau khi duogc su chép thuédn cua ﬁy ban Pao dic (Ethical Committee, University
Antwerp, Belgium, UA2008A1, 2008/096, 2007/068), 9 con lac da khdng budu (sb
368, 369, 370, 381, 382, 384, 312, 313 va 314) dugc gay mién dich.

S4u con lac da khong buéu (312, 313, 314, 381, 382 va 384) dugc gay mién dich
béng céch tiém trong bép 4 miii (2mg/liu hing tudn hodc mdi hai tuan) vecto plasmit
pVAX1-huCX3CR1 (Invitrogen, Carlsbad, CA, USA ). Ba con lac da khong budu
(381, 382 va 384) sau d6 dugc tiém dudi da 4 mii té bao Caki bidu hién qué mirc
CX3CR1 ngudi duge tao ra nhu duge md ta trén day. Cac té bao dugc tao huyén phi

lai trong dung dich D-PBS va gii trén d4 trude khi tiém.

Ba con lac da khong budu khac (s6 368, 369 va 370) dugc gdy mién dich theo
quy trinh chudn biing céch tiém dudi da 4 miii té bao Caki biéu hién qui mire CX3CR1
ngudi dugc tao ra nhu duge md ta trén day. Cac té bao duogc tao huyén phi lai trong
dung dich D-PBS va giit trén d4 trude khi tiém. Sau do, cac con lac da khong budu
dugc tidm 2 miii CX3CR1 NT téi t& hop/manh EC3 két hop véi BSA (Bang 13). Céc
peptit dugc mua tir NeoMPS (Polypeptitgroup, Strasbourg, France) va két hop véi
BSA theo quy trinh chuén.

Bang 13. Trinh tw c4c manh peptit diing dé gdy mién dich

. X SEQ ID
Manh Trinh ty NO.
Ac-Met-Asp-Gln-Phe-Pro-Glu-Ser-Val-Thr-Glu-
CX3CRI1-NT | Asn-Phe-Glu-Tyr-Asp-Asp-Leu-Ala-Glu-Ala-Cys- 228
NH2
| CX3CR1- Ac-Lys-Leu-Tyr-Asp-Phe-Phe-Pro-Ser-Cys-Asp- 299
EC3 Met-Arg-Lys-Asp-Leu-Arg-Leu-NH2

Miii tiém dAu tién dugc pha trong chét didu chinh Freund diy du (Difco, Detroit,
MI, USA), trong khi d6 miii tiém tip theo dugc pha trong chét dieu chinh Freund
khong ddy du (Difco, Detroit, MI, USA).

-08-



26191

1.2. Péanh gi4 dap tmg mién dich dugc cam tmg & lac da khong budu

Dé dénh gi4 sy cam ting dép Umg mién dich ¢ dong vét chdng lai CX3CR1 ngudi
bing thir nghiém ELISA hodc FACS, thu huyét thanh tir lac da khong budu 312, 313
va314 & ngay 0 (tin mién dich), va tai cac thdi diém khéc nhau trong lich tiém ching

(thdi didm thu lympho bao méu ngoai vi (peripheral blood lymphocyte - PBLY)).

Tém lai, Neutravidin (2ug/ml) duoc U qua dém & 4°C trong dia 96 giéng
Maxisorb (Nunc, Wiesbaden, Germany). Céc giéng dugc phong bé bing dung dich
casein (1%) trong PBS. Tiép d6, manh NT t4i t6 hop biotinyl héa (Polypeptit,
Strasbourg, France) ho#ic cdc manh EC3 biotinyl héa cua CX3CRI (Polypeptit,
Strasbourg, France) dixqc thu & 2 pg/ml. Sau khi b sung dich pha loang huyét thanh,
cac globulin mién dich lién két dc hidu duoc phat hién bang cach st dung peroxidaza
cAy cai ngua (horseradish peroxidase - HRP) tiép hop globulin mién dich ciia dé khéng
lac da khong buéu (Bethyl Laboratories Inc., Montgomery, TX, USA) va sau d6 la
phan Gng enzym véi sy c6 mit clia co chdt TMB One (3,3’,5,5’-tetramentylbenzidin)
(Promega, Mannheim, Germany), cho thy ring d4p img mién dich phu thudc khéng
th dang ké chéng lai CX3CR1 d4 dugc cam Ung sau Khi gy mi2n dich bang peptit.

Ngoai ra, hiéu gia huyét thanh cuia céc dong vét duge gdy 1r>1i5n dich té bao dugc
x4c nhan bing phép phan tich FACS trén céc t€ bao CHO biéu hién qua mirc CX3CR1
ngudi dang phét trién manh. P4p tng hiéu gia huyét thanh CX3CR1 dbi véi lac da
khong budu 368, 369 va 370 duge x4c dinh bang huyét thanh duge thu mAu sau 4 14n
gay mién dich t& bao (ngdy 49), 4 lan gy mién dich té bao va lan tiém 1 peptit (ngay
77) va 4 1in gy midn dich té bao va 2 14n tiém peptit (ngy 81). Céc té bao dugc thu
hoach va rira trude khi 1 véi céc dich pha loang huyét thanh. Tién hanh phét hién bing
IgG dé khang lac da khong bu6u (Bethyl, Montgomery, TX, USA) tiép theo 14 lira
khang dé két hop véi PE (Jackson Laboratories, Suffolk, UK) va doc bang c4ch phan
tich trén thiét bi FACSArray (BD Biosciences). Tém tht v& cac dép tmg huyét thanh
thu duogc nhu xac dinh bang ELISA hoic FACS duoc thé hién trén Bang 14 va Bang
15.
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Bang 14. Phan tich chudn d6 huyét thanh ctia dong vat dugc gy mién dich bing té

bao/peptit
ELISA FACS |
Lac da .. | EC3 Sau khi gay Sau khi
A NT tai v LA WX . % ‘A
khong Immunogen S h t4itd | mién dichté tiém
budu P | hop bao peptit
Caki-huCX3CR1
368 | eptitNT/EC3 | - ) -
Caki-huCX3CR1
369 | peptieNTEC3 | T | M * *
Caki-huCX3CR1
30 |y peptitNT/EC3 | F | T - i
Béng 15. Phan tich hiéu gi4 huyét thanh ctia dong vat dugc gay mién dich bing
ADN/té bao
ELISA FACS
Lac da NT | EC3 Sau khi gdy Sau khi
khong Immunogen taitd | taito mién dich tiém te
budu hop hop bang ADN bao
DNA + Caki-
381 pucx3cR1 LR * il
DNA + Caki-
382 | hucx3cRl * y - -
DNA + Caki-
384 | huCX3CRI i - -

Déi véi céc lac da khong budu chi gy mién dich bdng ADN (312, 313 va 314)
khong xé4c dinh dugc higu gia huyét thanh.

Vi du 2: Téch dong ngudn manh khang thé chi chtra chudi niing va tao thé thuc khuin

Sau khi tiém ching 14n cudi & mdi nhém, thu md mién dich 1am ngudn té bao B
tao ra khéng thé chudi ning ti céc lac da khong budu dugc gy mién dich. Péi véi lac
da khong budu 312,313 va 314, hai mau mau 150ml, sau khi tiém miii khing nguyén
cubi cling 4 ngay va 8 ngay dugc thu ¢ timg dong vat. Déi véi lac d khong budu 368,
369 va 370 thu bén miu méu 150ml, sau khi gdy mi&n dich té bao 14n cudi 5 ngay va 7
ngay va sau khi gdy mién dich bing peptit 1an cudi 4 ngay va 8 ngdy. Sau khi thu mau

‘nhu trén, thu hai mAu sinh thiét hach lympho, sau khi gy mi2n dich t& bao 14n cubi 12
ngdy va sau khi gay mién dich bing peptit 13n cubi 12 ngay. Dbi v6i cac con lac da

khong budu 381, 382 va 384 thu 5 mau méu 150ml, sau khi gdy mién dich bing ADN
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lén cubi 8 ngay va sau khi tiém té bao 1an ddu 4 ngay, sau khi tiém t& bao 1an hai 8
ngdy va 11 ngay va sau khi gly mién dich t& bao 14n cubi 8 ngay. Tiép theo viéc thu
mAu ndy, thu mdt mAu sinh thiét hach lympho sau khi gdy mién dich té bao 1an hai 8
ngay.

T c4c miu mau, lympho bao méu ngoai vi (PBL) duoc chudn bi bang Ficoll-
Hypaque theo huéng dan cta nha san xuét (Amersham Biosciences, Piscataway, NJ,
USA). Tir PBL va miu sinh thiét hach lympho (LN), chiét ARN téng sé dé ding 1am
nguyén liéu ban dAu trong RT-PCR dé khuéch dai cac doan ADN ma hoéa VHH.

Déi v6i mbi con lac da khdng budu duge gay mién dich, xay dung thu vién bang
gom ARN tdng sé dugc phan 14p tir cic mu c6 ngudn gbc tlr cdc nhém nhét dinh theo
lich ching ngira tirc 13 sau khi mdi loai khang nguyén gay mi2n dich, va dbi véi mot s6
lac da khong budu, mau tir cac dong vét khac nhau dugc gom vao mot thu vién (Bang

16).

Bang 16. Gom mAu khéc nhau dé tao thu vién

Tén thu vién Lac d khong Mau
budu

368-PBL1+2+LN-V-100209 368 PBL1va2, LN
369+370-PBL1+2+LN-V-100209 369, 370 PBL1va2,LN
368-PBL3+4-V-280909 368 PBL 3 va 4
369-PBL3+4-V-070409 369 PBL 3 va 4
370-PBL3+4-V-070409 370 PBL 3 va 4
381-PBL1-V-180310 381 PBL 1
382-PBL1-V-180310 382 PBL1
384-PBL1-V-180310 384 PBL1
381-PBL1+2+3+4+5+LN-V-280909 | 381 PBL 1,2,3,4,5vaLN
382-PBL1+2+3+4+5+LN-V-280909 | 382 PBL1,2,3,4,5vaLN
384-PBL1+2+3+4+5+Ln-V-280909 | 384 PBL1,2,3,4,5vaLN
312+313+314-PBL1+2-V-220210 312,313 va314 |PBL1va2
312-PBL1+2-V-180310 312 PBL 1va2
313-PBL1+2-V-180310 313 PBL 1 va2
314-PBL1+2-V-180310 314 PBL 1va2
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Tém lai, ngudn VHH dugc khuéch dai bing PCR dugc tach dong qua cac vi tri
gi6i han cy thé vao vecto duoc thibt ké dé tao thuan loi cho viée bdc 16 trén thé thyc
khudn thu vién VHH. Vecto thu duoc tir pUC119 va chita doan khéi ddu LacZ, trinh
ty md hoéa protein gIll ctia thé thuc khudn M13, gen khing ampixilin hodc
carbenixilin, cdc vi trf tdc dong va trinh ty din glll-pelB lai (pAX050). Trong cling
khung v6i trinh ty ma héa VHH, vecto ma hoa dudi c-myc & du tan cing C va duodi
His6. Thé thyc khun duoc chudn b theo quy trinh chuin va bao quan sau khi loc vo

tring & 4°C hodc & -80°C trong glycerol 20% d& st dung tiép.
Vi du 3: Chon loc VHH dic hidu CX3CR1 bang k§ thuét bdc 16 trén thé thuc khuin

Ngudn VHH thu dugc tir tit ca céc lac da khong budu va tach dong dudi dang
thu vién thé thuc khudn duge ding trong cac cach chon loc khac nhau, st dung nhidu
didu kién chon loc. Céc bién bao gdm i) dang trinh dién cuia protein CX3CRI1 (trén cac
nén t& bao khic nhau hodc trén liposom/VLP), ii) phuong phép trinh dién khang
nguyén (trong dung dich khi str dung céc t& bao hodc phu trén dia khi st dung VLP),
iii) ndng do khang nguyén iv) ngudn dugc sir dung (ngudi hodc khi cynomolgus) v) 50
vong chon loc va vi) cac phuong phép gidi hép khac nhau (khéng dic hiéu bing
trypsin hodc ddc hiéu bing phéi tir Fractalkin). T4t ca cic budc chon loc thé thyc
khudn kidu phu pha rin dugc thuyc hién trong dia Maxisorp 96 giéng (Nunc,
Wiesbaden, Germany).

Viéc chon loc duoc tién hanh nhu sau: céc ché phdm CX3CR1 khing nguyén aé
chon loc thé thue khuin pha rén va dung dich dugc trinh dién nhu duge md ta trén day
& nhiéu ndng d9. Sau khi 1 2 gid v6i thu vién thé thuc khuén tiép theo rira k¥, céc thé
thuc khudn lién két duoc giai hip bang trypsin (Img/mL) trong 15 phit. Sau khi ding
trypsin d& giai hép thé thuc khuin, hoat tinh proteaza ngay lap tirc dugc trung hoa
bing cach ding chét tic ché proteaza ABSF 0,8mM. Céc budc chon loc khong c6
khéng nguyén duoc tién hanh song song dé ddi chiing.

Thé thuc khudn thu duge duge sir dung dé nhiém vao E. coli ma sau d6 lai dugc
dung dé tao ra thé thuc khuén cho vong chon loc tiép theo (chon loc thé thuc khuln)
sau khi chon loc vong th( hai, thé thuc khuén thu dugc duoc ding dé nhiém vao E.
coli ma sau d6 duoc trai trén dia aga (LB-+carbamat+glucoza?”) dé phan tich cac dong

VHH riéng ré&. Pé sang loc san pham chon loc vé lién ket dac hiéu, cac dong don dugc
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nhit tir dia aga va nudi trong cac dia 96 giéng sdu 1lmL. Cam ung su biéu hién VHH
kidm soat bing LacZ bing cach bd sung IPTG (ndng d6 cubi ImM) khi khong c6 mat
glucoza. Céc phan chiét chu chét (thé tich ~ 80uL) duge chuén bj theo quy trinh chudn,

Vi du 4: Sang loc céc phan chiét chu chét trong thir nghiém FACS canh tranh
CX3CRI1-Fraktalkin

Cac phﬁn chiét chu chit dugc sang loc trong thir nghiém FACS canh tranh
CX3CR1 ngudi/fractalkin ngudi dé danh gia kha ning ngan chan cia cac VHH dugce
biu hién. CX3CR1 ngudi dugc trinh dién trén cc té bao CHO biéu hién qué mirc
CX3CR1. Ca nhém diing té bao thu duoc tir moi trudng nudi cly dang phét trién manh
va nhém dung té bio dong lanh déu dugc st dung. Fractalkin (R&D Systems,
Minneapolis, MN, USA) dugc dénh d4u bing alexa647 (A647-Fractalkin) & d¢ danh
déu 1 duoc sir dung 1am chét chi thi. D& thiét ké thir nghiém, loat chuén d6 dau tién
ctia fractalkin dwoc danh diu duoc tién hanh trén céc t& bao CHO-huCX3CR1 dé xéc
dinh gi4 tri EC50 v lién két. Tién hanh sang loc ban ddu véi ndng o fractalkin cao
hon (3nM) dé ting d6 manh cua thit nghiém. P& tang d6 nhay cta budc sang loc dén
t6i da, ndng d6 EC30 (1nM) duoc chon dé sang loc tiép. Tom lai, S0u1 phan chiét chu
chét dugc bd sung vao 6nM fractalkin dwgc danh du (50pl) va 200000 té bao CHO-
huCX3CR1. Sau khi 0 1 gid & nhidt do 4°C, céc té bao duge rira 3 1an trude khi doc
trén thiét bj FACS Array (Becton Dickinson). Diu tién, cdng duoc thiét 1ap trén céc té
bao nguyén ven nhu dugc xac dinh tir profin phén tan. Tiép theo, c4c té bao chét dugc
tao cdng bang profin huynh quang tr ching PI (Sigma, St Louis, US) cua chung.
Profin huynh quang tir nhén danh d4u alexa647 duge xac dinh cho mdi méu va s
dung d& tinh kha nang chin. Céc diéu kién duge thuc hién khi khong c6 VHH trong
phén chiét chu chét hoic VHH da biét 12 khong lién quan dé dbi chimg va mau dugce
dua vao khi fractalkin lanh du dugc dua vao. Pdi v6i mdi miu, ty 18 ph??ln tram chén

duoc xac dinh bang céch sir dung méu ddi chimg dé x4c dinh cira so thi nghiém.

Tur bude sang loc ndy, chon duge cac VHH va viée phén tich trinh tw cho thy
120 VHH dic biét thude v& to 3 dong & bao B khéc nhau. Téng s6 bién thé phat hién

duoc dbi véi mdi dong té bao B duge minh hoa trong Bang 17.
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Bang 17. Céc thong s6 chon loc ding dé nhan dang cac dong té bao B VHH dic hiéu
CX3CRI1 nguoi

Dong t¢ | M4 nhan dang VHH | S6 bién Thur vié
bao B dai dién thé \rvish
9 CX3CRI1BII11H11 4 368-PBL1+2+LN-V-100209
368-PBL1+2+LN-V-100209
13 CX3CR1BII18E06 68
368-PBL3+4-V-280909
| 312+313+314-PBL1+2-V-220210
101 | CX3CRIBII66B02 48 ,
314-PBL1+2-V-180310

Téng quan vé quy trinh chon loc va viéc tién hanh trong budc sang loc ban dau

duge dua ra cho tit ca cac VHH trong Béang 18.

Bang 18. Didu kién chon loc va két qua sang loc so bd VHH dic higu CX3CR1 ngudi

-104-

M3 nhan N Chon loc ‘%3
dang VHH Ho | Thuvién s e thi nhi e thit hai ngan
; vong thu nhat vong thur hai chin
CX3CRIBII| 9 368- BA/F3 hC| tong CHO- tbng | 99,0
PMP11H11 PBL1+2+L| X3CR1 | (trypsin) |K1_hCX3C| (trypsin)
N-V- R1
100209
CX3CRIBII| 13 368- BA/F3_hC| tdng CHO- tbng | 53,1
PMP18E6 PBL3+4-V-| X3CR1 | (trypsin) [K1_hCX3C| (trypsin)
280909 R1
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 93,8
PMP54A12 14- hCX3CR1 pM) hCX3CR1 | pM)
PBL1+2-V-| (10U) (100)
220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 90,8
PMP54A3 14- hCX3CR1 pM) hCX3CR1| pM)
PBL1+2-V-| (10U) (10U)
220210
CX3CRI1BII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 86,6
PMP54A4 14- hCX3CR1 uM) hCX3CR1 | pM)
PBL1+2-V-| (10U) (10U)
220210
CX3CRI1BII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 92,5
PMP54A5 14- hCX3CRI1 uM) hCX3CR1| pM)
PBL1+2-V-| (10U) (10U)
220210 _
CX3CRIBII| 101 [312+313+3| VLPs- téng VLPs- tbng | 68,9
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PMP54A7 14- hCX3CRI1 | (trypsin) | hCX3CR1 | (trypsin)
PBL1+2-V-| (10U) (100)
220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 92,1
PMP54B1 14- hCX3CR1 pM) | hCX3CR1| pM)
PBL1+2-V-| (10U) (10U)
220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 65,3
PMP54B2 14- hCX3CRI1 puM) | hCX3CR1 | uM)
PBL1+2-V-| (10U) (10U)
220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 90,1
PMP54B3 14- hCX3CRI1 uM) | hCX3CR1| pM)
PBL1+2-V-| (10U) (10U)
220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 92,6
PMP54B5 14- hCX3CRI1 uM) | hCX3CR1 | pM)
PBL1+2-V-| (10U) (100)
1220210
CX3CRIBII| 101 {312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 87,8
PMP54D5 14- hCX3CRI1 uM) | hCX3CR1| pM)
PBL1+2-V-| (10U) (10U)
220210
CX3CRIBII| 101 |312+313+3| VLPs- téng VLPs- tbng | 64,1
PMP54D8 14- hCX3CR1 | (trypsin) | hCX3CRI | (trypsin)
PBL1+2-V-| (10U) (100)
220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 | VLPs- | hFrac (2 | 96,6
PMP54F6 14- hCX3CRI1 puM) | hCX3CR1 | pM)
PBL1+2-V-| (10U) (100)
220210
|CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 74,7
PMP54G3 14- hCX3CR1 uM) |hCX3CR1| upM)
PBL1+2-V-| (10U) (100)
220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 74,6
PMP54H1 14- hCX3CR1 uM) | hCX3CR1| pM)
PBL1+2-V-| (10U) (100)
220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 | 96,0
PMP54H4 14- hCX3CR1 uM) | hCX3CR1| uM)
PBL1+2-V-| (10U) (100)
220210
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CX3CRIBII| 101 314- VLPs- | hFrac(2 | VLPs- | hFrac(2 |73,5

PMP61F10 PBL1+2-V-|hCX3CR1| pM) |hCX3CR1| pM)
180310 (10U) (10U)

CX3CRIBII| 101 314- VLPs- | hFrac(2 | VLPs- | hFrac (2 |68,4

PMP61D1 PBL1+2-V-| hCX3CR1| pM) |hCX3CR1| pM)
180310 (10U) (100)

CX3CRIBII| 101 314- VLPs- | hFrac(2 | VLPs- | hFrac (2 |94,9

PMP61D5 PBL1+2-V-|hCX3CR1| pM) |hCX3CR1| pM)
180310 (10U) (10U)

CX3CRIBII| 101 314- VLPs- | hFrac(2 | VLPs- |hFrac(2 70,3

PMP61E2 PBL1+2-V-| hCX3CR1 | pM) |hCX3CR1| pM)
180310 (10U) (100)

CX3CRIBII| 101 314- VLPs- hFrac (2 VLPs- | hFrac (2 | 96,5

PMP61F11 PBL1+2-V-| hCX3CR1| uM) |hCX3CR1| pM)
180310 (10U) (100)

CX3CRIBII| 101 314- VLPs- | hFrac(2 | VLPs- | hFrac(2 |82,0

PMP61G2 PBL1+2-V-| hCX3CR1 | pM) |hCX3CR1| pM)
180310 (10U) (10U)

CX3CRIBII| 101 314- VLPs- | hFrac(2 | VLPs- |hFrac(2|92,1

PMP61G3 PBL1+2-V-|hCX3CR1| pM) |hCX3CR1| pM)
180310 (100) (10U)

CX3CRIBII| 101 314- VLPs- | hFrac(2 | VLPs- | hFrac (2 |94,5

PMP61G4 PBL1+2-V-| hCX3CR1| pM) |hCX3CR1| pM)
180310 (10U) (10U)

CX3CRIBII| 101 314- VLPs- | hFrac(2 | VLPs- | hFrac(2 | 94,4

PMP61F4 PBL1+2-V-|hCX3CR1| pM) |hCX3CR1| pM)
180310 (100) (100)

CX3CRIBII| 101 314- VLPs- | hFrac (2 | VLPs- | hFrac (2 |78,0

PMP61A11 PBL1+2-V-| hCX3CR1| uM) |hCX3CR1| pM)
180310 (10U) (100)

CX3CRIBII| 101 314- VLPs- | hFrac (2 | VLPs- | hFrac (2 | 94,5

PMP61B2 PBL1+2-V-|hCX3CR1| pM) |hCX3CR1| pM)
180310 (10U) (10U)

CX3CRIBII| 101 314- VLPs- tdng VLPs- tong | 69,4

PMP61C9 PBL1+2-V-| hCX3CR1 | (trypsin) | hCX3CR1 | (trypsin)
1180310 (100) | (100)

CX3CRIBII| 101 |312+313+3| VLPs- | hFrac(2 | VLPs- | hFrac (2 [#N/A

PMP65HO02 14- |hCX3CR1| pM) |hCX3CR1| upM)

PBL1+2-V-| (10U) (10U)

220210

CX3CRIBII| 101 [3124+313+3| VLPs- | hFrac(2 | VLPs- | hFrac(2 [#N/A

PMP65E11 14- |hCX3CR1| pM) |[hCX3CR1| pM)
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PBL1+2-V-| (10U) (100)
_ 220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 |#N/A
PMP65E10 14- hCX3CR1 uM) hCX3CR1| uM)
PBL1+2-V-| (10U) (100)
220210
|CX3CRI1BII| 101 [312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 [#N/A
PMP65EOQS 14- hCX3CR1 uM) hCX3CR1 | uM)
PBL1+2-V-| (100) (100)
220210
CX3CRIBII| 101 (312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 [#N/A
PMP65B11 14- hCX3CR1 uM) hCX3CR1| pM)
PBL1+2-V-| (10U) (100)
220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 [#N/A
PMP65B07 14- hCX3CRI1 uM) hCX3CR1| uM)
PBL1+2-V-| (10U) (100)
220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 |#N/A
PMP65B09 14- hCX3CR1 puM) hCX3CR1 | pM)
PBL1+2-V-| (10U) (100)
220210
CX3CRIBII| 101 |312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 |#N/A
PMP65HO01 14- hCX3CR1 uM) hCX3CR1| pM)
PBL1+2-V-| (100) (100)
220210
CX3CRIBII| 101 [312+313+3| VLPs- hFrac (2 VLPs- | hFrac (2 [#N/A
PMP65G07 14- hCX3CR1 pM) hCX3CR1 | uM)
PBL1+2-V-| (10U) (100)
220210
CX3CRIBII| 101 314- VLPs- hFrac (2 VLPs- | hFrac (2 [#N/A
PMP66H08 PBL1+2-V-| hCX3CR1 uM) hCX3CR1 | pM)
180310 (10U) (100)
CX3CRIBII| 101 314- VLPs- hFrac (2 VLPs- | hFrac (2 [#N/A
PMP66H04 PBL1+2-V-| hCX3CR1 uM) hCX3CR1| uM)
’ 180310 (100) ' (100)
CX3CRIBII| 101 314- VLPs- hFrac (2 VLPs- | hFrac (2 |#N/A
PMP66F02 PBL1+2-V-| hCX3CRI1 uM) hCX3CR1 | uM)
180310 (100) (100)
CX3CRIBII| 101 314- VLPs- hFrac (2 VLPs- | hFrac (2 |#N/A
.PMP66E11 PBL1+2-V-| hCX3CR1 uM) hCX3CR1| pM)
: 180310 (10U) (100)
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CX3CRI1BII| 101 314- VLPs- | hFrac (2 | VLPs- | hFrac (2 [#N/A
PMP66D10 ~ [PBL1+2-V-| hCX3CR1 uM) [hCX3CR1| pM)

180310 (10U) (100)
CX3CRI1BII| 101 314- VLPs- | hFrac(2 | VLPs- | hFrac (2 |#N/A
PMP66D08 PBL1+2-V-| hCX3CR1 uM) [ hCX3CR1 | pM)

180310 (100) (100)
CX3CRI1BII| 101 314- VLPs- | hFrac (2 | VLPs- | hFrac (2 |[#N/A
PMP66B02 PBL1+2-V-| hCX3CR1 pM) | hCX3CR1 | uM)

180310 (10U) (10U)
CX3CRI1BII| 101 314- VLPs- hFrac (2 VLPs- | hFrac (2 |#N/A
PMP66A04 PBL1+2-V-| hCX3CR1 uM) | hCX3CR1 | upM)

180310 (10U0) (100)
CX3CRI1BII| 101 314- VLPs- hFrac (2 VLPs- | hFrac (2 [#N/A
PMP66D04 PBL1+2-V-| hCX3CR1 uM) | hCX3CR1 | upM)

180310 (10U) (100)
CX3CRI1BII| 101 314- VLPs- | hFrac(2 | VLPs- | hFrac (2 |[#N/A
PMP66D02 PBL1+2-V-| hCX3CRI1 uM) | hCX3CR1| upM)

180310 (10U0) (100)
CX3CRI1BII| 101 314- VLPs- | hFrac(2 | VLPs- | hFrac (2 [#N/A
PMP66D06 PBL1+2-V-| hCX3CR1 uM) | hCX3CR1| pM)

180310 (100) (100)
CX3CRI1BII| 101 314- VLPs- | hFrac (2 | VLPs- | hFrac (2 [#N/A
PMP66GO01 PBL1+2-V-| hCX3CRI1 uM) | hCX3CR1 | uM)

180310 (100) (100)

Trinh tu axit amin cua tt ca cac VHH dic biét thu duogc dugc thé hién trén day

va trong danh muc trinh ty (c4c CDR va ving khung dugc chi 10).

Vi du 5: X4c dinh dic tinh ciia VHH duoc tinh ché

Cac VHH khang CX3CRI1 theo cach tc ché duoc chon tir budc sang loc duge md

ta trong Vi du 4 dugc tinh ché tiép va x4c dinh dic tinh. Cac VHH chon dugc dugc

biéu hién trong E. coli TG1 duéi dang protein c-myc, dudi His6. Vige biéu hién duoc

cam Ung bing cach bd sung IPTG 1mM va dé tiép tuc trong 4 gio & 37°C. Sau khi ly

tam nhe dung dich nuéi cdy té bao, cc phin chibt chu chét duge chuén bi bing céch

dong lanh-1am tan phan c3n té bao. Céc phan chiét nay duogc sit dung lam nguyén lidu

ban ddu va VHH dugc tinh ché qua IMAC va k¥ thuét séc ky phan c& (size exclusion

chromatography - SEC) tao ra 49 tinh khiét 95% theo danh gia bing SDS-PAGE.

Ue ché lign két fractalkin ngudi véi CX3CRI ngudi duge biéu hién trén cac té bao

BA/F3 boi VHH khang-CX3CR1
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Kha ning ngin chin phdi tir fractalkin ciia cac VHH dugc dénh gid trong thur
nghiém FACS canh tranh CX3CR1 ngudi nhu thé hién trén Bang 4. Sir dung cac té
bao CHO-CX3CRI1 ngudi, BA/F3-CX3CR1 ngudi hodc cac té bao HEK293T duoc
chuyén nhiém tam thoi. Luong phdi tir danh dAu dugc dung trong céc thir nghiém canh
tranh khac nhau ciing thay déi. Céc gié tri ICso dbi véi VHH ngin chin tuong tac cia
fractalkin ngudi véi CX3CR1 ngudi duge minh hoa trong Bang 19.

Bang 19. Hiéu lyc va hidu quéa ciia VHH trong FACS canh tranh phéi tir

dg’lnﬁg “\II‘I?IHH Ho Dong té bo 1C50 %(’:ﬁf;‘n S‘;’;}f‘“
11HI1 9 | CHO-huCX3CR1 | 1,7E-8 100 4
18606 13 | CHO-huCX3CR1 | 1,8B-9 33 4
54A12 101 | CHO-huCX3CR1 | 2,1 B9 104 2
54D08 101 | CHO-huCX3CR1 | 1,5E-8 101 2
54A07 101 | CHO-huCX3CR1 | 1,1 E-8 78 2
54D05 101 | CHO-huCX3CR1 | 2,7E-9 102 2
54B03 101 | CHO-huCX3CR1 | 2,5E-8 108 1
54G03 101 | CHO-huCX3CRl | 5,6E-8 107 1
11HI1 9 | BA/F3-huCX3CR1| 81E9 100 3
18E06 13 | BA/F3-huCX3CR1| 2,8E-9 7 3
S4A12 101 | BA/F3-huCX3CR1 | 4,0 E-9 100 4
54D08 101 | BA/F3-huCX3CR1| 3,8 -8 99 1
54A07 101 | BA/F3-huCX3CR1| 1,5 E-8 81 4
54D05 101 | BA/F3-huCX3CR1| 5,5 E-9 99 1
54803 101 | BA/F3-huCX3CR1| 3,3 E-8 99 1
54G03 101 | BA/F3-huCX3CR1| 9,8 E-8 08 1
54A12 101 HEK293- 6,8 E-9 96 5
huCX3CR1

54D08 101 HEK293- 8.4 E-8 95 2
huCX3CR1

54A07 101 HEK293- 23E8 52 2
huCX3CR1

54D05 101 HEK293- 53 B9 94 5
huCX3CR1

54B03 101 HEK293- 6.7 E-8 92 2
huCX3CR1

54G03 101 HEK293- 2.7E-7 89 2
huCX3CR1
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61E02 101 HEK293- 8,2 E-8 98 2
huCX3CR1

61B04 101 HEK?293- 5,7E-8 97 2
huCX3CR1

61B02 101 HEK?293- 1,0E-8 94 2
huCX3CR1

54H01 101 HEK293- 1,0 E-8 64 2
huCX3CR1

54A04 101 HEK293- 4,9 E-8 100 2
huCX3CR1

61F11 101 HEK293- 4,6 E-8 96 2
huCX3CR1

61G03 101 HEK293- 6,0 E-8 96 2
huCX3CR1

61G04 101 HEK293- 4,2 E-8 96 2
huCX3CR1

66B02 101 HEK293- 2,5E-9 102 2
huCX3CR1

66G01 101 HEK293- 1,4 E-8 99 2
huCX3CR1

Su trc ché fractalkin ngudi béi VHH khang-CX3CR1 do sy héa huéng dong té bao
BA/F3 biéu hién qua mirc CX3CR1 nguoi gdy ra

Pé danh gid mic do tc ché sy héa huéng dong do fractalkin gdy ra, thir nghiém
héa huéng dong dugc thibt 14p bang céch sir dung khoang ChemoTx dung mot 14n véi
c& giéng Sum (Neuroprobe, Gaithersburg, US). Cac t& bao dugc thu hoach tir moi
truong nudi cdy dang phat trién manh va ria truéc khi ding trong mdi trudng thir
nghiém, RPMI (Gibco, Carlsbad, US) c6 bd sung 0,1% BSA. Khoang duéi dugc db
320pM fractalkin ngudi véi tong thé tich 300pl. Khi lap mang, 0,13E6 té bao duoc
dua 1én trén mang vé6i tdng thé tich 70pl. Sy hoa hudng dong dugc d& cho dién ra
trong 3 git & 37°C trong khoang lam 4m bang CO». Sau qua trinh 1, mang dugc thdo
ra va céc té bao & khoang dudi dugce tao huyén phtt lai. Lugng ATP c6 trong céc giéng
dugc x4c dinh bang cach st dung kit CellTiter-Glo (Promega, Madison WI, US). Tién
hanh doc trén thiét bi Envision (Perkin Elmer, Massachusetts, US) véi thiét 1ap chuin
dé doc d6 phat quang. Tién hanh loat chuén d9 lip lai ba 1An va mdi dia cling chira céac

m3u déi ching lap lai 3 13n. MAu khong chira VHH duge dua vao ciing nhu mau
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khong c6 fractalkin ngudi dugc bd sung vio khoang duéi dé 1am ddi chung. Tém tat

két qua duoc thé hién trén Bang 20.

" Bang 20. Kha ning va hiéu qua cua VHH trong ngén chin sy hoa hudng dong do

fractalkin gy ra
M4 nhan Ho 1C50 % ngan chin Sé 14n 13p
dang VHH
11H11 9 2 E-7 89 5
18E06 13 NA 17 4
54A12 101 8 B-8 84 6
54D08 101 NA 33 2
54A07 101 5E-8 45 4
54D05 101 7E-8 81 4
54B03 101 1 E-7 73 1
54G03 101 NA 40 1
66B02 101 2E-8 87 2
66G01 101 4 E-7 54 2

Pénh gia kha ning phan tng chéo cia VHH khang-CX3CR1 chéng lai CX3CR1 khi
cynomolgus

Ban diu, thir nghiém lién két dya trén FACS dugc ding dé dénh gié kha nawg
phan tmg chéo véi khi cynomolgus. Trong thir nghi¢m nay, cac VHH duge 0 voi té
bao twong tmg trong 30 phit & 4°C tiép theo rira ba lan va sau d6 i v6i chét chi thi.
Khéng thé chudt khang cmyc (Serotec, MCA2200) tiép theo la khang thé d& khang
chudt két hop véi PE (Jackson 115-116-071) duge dung lam chi thi, mdi 14n U trong 30

phut & 4°C, tiép theo rira ba 14n. K&t qua cta thir nghiém duoc thé hién trén Bang 21.

Bang 21. Gié tri EC50 cua lién két cia VHH tuong tmg trén CX3CR1 nguoi hodc trén
CX3CR1 khi cynomolgus

Mianhindang | Ho | EC50 (M) EC50 (M) tyle | S6lan
VHH Nguoi khi cynomolgus 1ap
11H11 9 8,0 E-10 NA NA 2
18E06 13 1,5E-9 1,4 E-8 9 2
54A12 101 3,5E-8 1,1 E-7 3,3 1
54A07 101 54E-7 3,0 E-8 0,1 1
54D05 101 8,4 E-10 5,0E-8 59,6 1

-111-



26191

P& nhan dang VHH & budc tiép theo, FACS canh tranh fractalkin ngudi dugc
thiét 14p bing céch sir dung CX3CR1 ngudi hosic CX3CR1 khi cynomolgus dugc biéu
hién trong cac té bao HEK293T. Ca thy thé nguoi va khi dugc chuyén nhiém tam thoi
tfong céc té bao HEK293T va céc 1an chuyén nhidm dugc ghép bing lién két clia phéi
tir danh dAu, fractalkin ngudi. Mirc do canh tranh dugc d4nh gi4 bing ndng d6 EC30
cua fractalkin va nhd d6 cac gia tri IC50 thu dugc 1a uwéce lugng tbt cua gié tri Ki, dai
luong do 4i lyc (Bang 22). Thir nghiém duoc tién hanh nhu mo ta trbng Vidu4.Tylé
gia tri IC50 trén CX3CR1 khi cynomolgus va CX3CR1 ngudi dugc dung dé& danh gia

su chénh 1énh hiéu lyc v& séi luc dbi véi CX3CR1 & ca hai loai.

Bang 22. Hiéu qué va hiéu lyc cia VHH trong FACS canh tranh phéi tir d6i véi
CX3CR1 nguoi va CX3CR1 khi cynomolgus

Mz nhan | Ho Ngudi Khi cynomolgus | Ty 18 | S&1lan
SaI—IIlI%I IC50 % ngan IC50 % ngén lap
M) chan M) chin
54A12 | 101 | 6,8 E-9 96 6,7 E-8 94 9,85 5
54D08 | 101 | 8,4E-8 95 7,2 E-8 91 0,85 2
54A07 | 101 | 2,3E-8 52 2,8 E-7 69 12,3 2
54D05 | 101 | 53E-9 94 6,4 E-8 91 12,25 5
'54B03 | 101 | 6,7E-8 92 4,7E-7 95 7,05 2
54G03 | 101 | 2,7E-7 89 4,7E-7 89 1,74 2
61E02 | 101 | 8,2E-8 98 4,6 E-8 96 0,55 2
61B04 | 101 | 5,7E-8 97 8,7 E-8 93 1,53 2
61B02 | 101 | 1,0E-8 94 4,5 E-8 92 4,37 2
54H01 | 101 | 1,0E-8 64 6,8 E-8 92 6,48 2
54A04 | 101 | 4,9E-8 100 3,1 E-8 91 0,64 2
61F11 | 101 | 4,6E-8 96 1,6 E-7 95 3,58 2
61G03 | 101 | 6,0 E-8 96 3,0 B-7 89 5,02 2
61G04 | 101 | 42E-8 96 2,0E-7 | 100 4,8 2
66B02 | 101 | 2,5E-9 102 1,9 E-8 97 7,5 2
66G01 | 101 | 1,4E-8 99 12E-7 | 100 8,29 2
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Lién két cua VHH khéang-CX3CR1 ngudi véi CCR2 ngudi, CCR5 nguoi hodc
CX3CRI1 chudt

D6 dic hiéu déi véi thu thé huCX3CR1 dugc danh gid bing cach thyc hién thir
nghiém lién két FACS trén céc té bao gbc CHO-K1 hogc CHO biéu hién CCR2 ngudi,
CCRS ngudi hodc CX3CR1 chudt. Cac VHH duge U v6i dong té bao tuong ting trong

130 phit & 4°C tiép theo 12 ba budc rira va sau d6 4 véi chat chi thi. Khang thé chudt
khang cmyc (Serotec, MCA2200) tiép theo 13 khang thé dé khang chudt keeys hop véi
PE (Jackson 115-116-071) dugc dung 1am chi thi, mbi 14n 1 30 phiit & 4°C, tiép theo 12
ba budc rira. D&i véi mbi dong té bao khang thé ddc hidu thu thd duge dua vio lam déi
ching chét lugng. Ngoai ra, ting VHH véi ndng dd cao nhit ciing duogc U véi cac té

‘bao CHO bidu hién huCX3CR1 1am dbi ching dwong. Khong quan sat thy lién két
véi CX3CR1 chudt, CCR2 nguoi hodc CCRS.

X4c dinh nhém theo epitop

Thir nghiém lién két canh tranh dugc thiét 18p dé x4c dinh xem cac VHH c6 lién
ké_t v6i céc epitop gbi nhau trén CX3CR1 hay khong. Trong thit nghiém nay, VHH
66B02 d4nh diu bing alexa647 dugc dung trong FACS canh tranh trén céc té bao
BA/F3 biéu hién CX3CRI1 nguoi. Cac VHH dai dién tir cac ho chirc ning duge sir
dung 1am mAu canh tranh véi lién két cia 66B02 dénh ddu. Cac gia tri IC50 thu dugc

dugc thé hién trén Bang 23.

Bang 23. Phin nhom theo epitop dya trén FACS

M3 nhén dang VHH Ho IC50 (M) % ngan chin
11H11 9 4,9E-09 100
18E06 13 2,3E-09 100
66B02 101 1,5E-09 100

Do thu dugc két qua e ché hoan toan lién két 66B02 tir tét ca cac VHH dai dién
thudc cac ho ngén chin phc")i ttr khac nhau, c6 thé két luan réng tAt ca cac ho chirc ning
lién két & khoang 14n cdn di gan v6i nhau nén ching canh tranh véi lién két cta
66B02.
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Vi du 6: Dinh dang VHH thanh hoa trj hai
Tao két cAu hoa tri hai

Pé ting hidu luc va/hoic hidu qua tlr viéc chon loc cdc VHH thu dugce, cac phén
tit héa tri hai duoc tao ra bing k§ thuét di truyén. Hai VHH dugc lién két gen véi nhau
qua cAu lién két 35GS nim gitta hai don vi két chu nay va tiép do6 bidu hién trong
E.coli nhu dugc md ta trén day d6i v6i VHH. Nhiéu két ciu héa tri hai khac nhau dugc

tao ra nhu liét ké trong Bang 24.

Bang 24. Cac dang hoa tri hai dai dién

Ma nhén dang M3 nhan dang Ho | Ciu ’lién M3 nhéan dang Ho
két cau VHH ket VHH

CX3CRI1BII007 | CX3CRIBII11HI1 | 9 35GS CX3CRI1BII18E6 |13
CX3CRI1BII009 | CX3CRIBII18E6 |13 |35GS CX3CRI1BII11H11 | 9
CX3CRIBII012 | CX3CR1BII54D08 | 101 | 35GS CX3CRI1BII18E06 | 101
CX3CRI1BII016 | CX3CRIBIIS4A12 | 101 | 35GS CX3CRI1BII54A12 | 101
CX3CRIBII017 | CX3CRIBII5S4DS | 101 | 35GS CX3CRI1BII54DS5 | 101
CX3CRI1BII018 | CX3CR1BII66B02 | 101 | 35GS CX3CR1BII66B02 | 101
CX3CRIBII019 | CX3CR1BII66GO1 | 101 | 35GS CX3CR1BII66G01 | 101
CX3CRI1BII020 | CX3CR1BII54B5 | 101 | 35GS CX3CRI1BII54B5 | 101
CX3CR1BII026 | CX3CRIBII11HI1 | 9 35GS CX3CRI1BII66B02 | 101
CX3CRI1BII027 | CX3CR1BII11H11 | 9 35GS CX3CRI1BII54B5 | 101

Ut ché lién két cua fractalkin ngudi véi CX3CR1 ngudi duge biéu hién trén céc té bao
BA/F3 boi VHH khéng-CX3CR1

Kha ning ttc ché phdi tir lién két véi CX3CR1 ngudi duge nghién ctru déi véi
cac dang khac nhau nhu md ta trong Vi du 4. Trong viéc xéc dinh ddc tinh nay, su
dung dong té bao BA/F3-CX3CR1 ngudi thé hién kha ning biéu hién thu thé CX3CR1
ngudi 6n dinh. Phéi tir fractalkin dugc dénh déu alexa647 duge st dung & ndng do
EC30 ctia n6 va nhd d6 céc gié tri IC50 thu duge phan anh céc gid tri Ki. Tém lugc vé

c4c dit liéu thu duge duge thé hién trén Bang 25.
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Bang 25. Kha ning cua cac dang hoéa tri hai trong canh tranh phdi tir

M nhéan dang két Dong té bao IC50 (M) %ngan | Slan
cau chin. lap
CX3CRIBII007 | CHO-huCX3CRI 3,8 E-10 100 2
‘| CX3CRIBII009 | CHO-huCX3CR1 7,0 E-10 91 2
CX3CRIBI012 | CHO-huCX3CR1 8,0 E-10 93 1
CX3CRI1BII016 | HEK293-huCX3CR1 1,9 E-10 102 2
CX3CRIBII017 | HEK293-huCX3CRI 3,1 E-10 99 2
CX3CRI1BII018 | HEK293-huCX3CRI 3,0 E-10 102 2
CX3CRI1BII019 | HEK293-huCX3CRI 2,9 B-10 100 2
CX3CRI1BII020 | HEK293-huCX3CR1 2,2 E-10 102 2
CX3CR1BII026 | BA/F3-huCX3CRI 7,0 E-10 100 3
CX3CR1BII027 | BA/F3-huCX3CRI1 6,7 E-10 100 3

Uc ché sy hoa huéng dong do fractalkin ngudi gdy ra clia cac té bao BA/F3 biéu hién
qua mirc CX3CR1 ngudi boi VHH khang-CX3CR1

Tuong tuy md ta cho cac VHH khang-CX3CRI1 hoéa tri mot, kha ning e ché sy
héa huéng dong do fractalkin gdy ra trén cac t& bao BA/F3-huCX3CR1 duoc dénh gia
d6i véi cac két cAu héa tri hai. Mot thir nghiém doc 14p dwoc thiét 1ap va st dung nhu

mo ta trén day va két qua thu duge duge tém t4t trong Bang 26.

Bang 26. Uc ché sy héa huéng dong do fractalkin gy ra béi cac két chu VHH hoa tr

hai
M nhén dang két Dong té bao IC50 (M) | %ngan | S61an lap
cau chin
CX3CRIBII007 | BA/F3-huCX3CR1 4 E-9 101 5
CX3CRIBII009 | BA/F3-huCX3CRI 2 E-8 79 5
CX3CRIBII012 | BA/F3-huCX3CR1 4 E-9 78 1
CX3CRI1BII016 | BA/F3-huCX3CRI 2 E-9 88 3
CX3CRIBII0O17 | BA/F3-huCX3CR1 3 E-9 89 3
CX3CRIBIIO18 | BA/F3-huCX3CR1 | 6E-10 98 6
CX3CRIBII019 | BA/F3-huCX3CR1 2 E-9 85 3
CX3CRIBII020 | BA/F3-huCX3CR1 2E-9 85 3
CX3CRIBII026 | BA/F3-huCX3CR1 | 3E-10 98 1
CX3CRIBII027 | BA/F3-huCX3CR1 | 9E-10 98 1
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Pé4nh gia kha ning phan tng chéo cia VHH khang-CX3CR1 véi CX3CRI khi
cynomolgus

Cac két chu héa tri hai ciing dugc danh gia v& kha nang lién két chéo véi
CX3CR1 khi cynomolgus va so sanh véi kha nang phan ing véi CX3CR1 ngudi. Nhu
d3 m6 ta trén day, tht nghiém lidn két (Bang 27) hodc thir nghiém canh tranh phi tir
(Bang 28) duoc 4p dung bing cach sir dung cac té bao HEK293T dugc chuyén nhiém
tam thoi. C4c mé té bao duoc chuyén nhidm tam thdi dugc ghép béi mic biéu hién thy

thé cua ching.

Bang 27. Lién két cuia cac két cAu hoa tri hai véi CX3CR1 ngudi hogic CX3CR1 khi

cynomolgus
M nhan dang | Dong té bao | EC50 (M) | EC50 (M) khi | Ty 18 S6 1an
ket cau nguoi cynomolgus lap
CX3CRI1BII007 | HEK293T | 3,1 E-10 4,8 E-8 154 2
CX3CRIBII009 | HEK293T | 2,0 E-9 6,8 E-9 3,3 2
CX3CRIBII012 | HEK293T | 5,6 E-11 6,3 E-11 1,1 1

Bang 28. Canh tranh phdi tir ctia két cu héa tri hai trén CX3CR1 ngudi hogc khi

cynomolgus
Ma nhén dang Dong té Nguoi Khi cynomolgus | Ty Sé
ket cau bao IC50 | %ngan| IC50 | %ngan | 1€ | lan
M) chan | (M) | chan lap
CX3CRI1BII016 | HEK293T | 1,9E-10| 102 | 6,9 E-10 98 3,67 | 2
CX3CRI1BII017 | HEK293T | 3,1 E-10 99 1,6 E-9 95 534 | 2
CX3CRI1BII018 | HEK293T | 3,0 E-11 102 | 1,0E-10 97 333 | 2
CX3CRI1BII019 | HEK293T | 2,9E-10| 100 |8,2E-10 96 2,86 | 2
CX3CRI1BII020 | HEK293T | 2,2E-10| 102 |3,2E-10 97 1,47 | 2

Vi du 7: Nghién ctru v& do dai cAu lién két va kha ning kéo dai thoi gian béan thai
Danh gia v& d6 dai cAu lién két va bé tri albl1 VHH
Do d6 dai cdu lién két sir dung trong dang héa tri hai c6 thé anh hudéng déng ké

“dén kha ning cé dugc, cac do dai cau lién két khac nhau dugc dénh gid.
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Ngoai ra, Alb11, nanobody lién két v6i albumin huyét thanh ngudi duoc dua vao
dé tang thoi gian béan thai in vivo cla cic phén tir duge dinh dang (WO 06/122787).
Cac dang khac nhau dugc tao ra bao gém céc bién thé v& do dai clu lién két dugc sir
dung, va ca vé& cach bb tri cac VHH thanh phén khac nhau. Tém t4t v& cac dang duoc

nghién ctiru duge néu trong Bang 29.

Béang 29. Nghién ciru vé kha ning kéo dai thoi gian ban thai va do dai cau lién két

Ma npan’dang Mai nhén dang Cau Mai nhén dang Ciu | Manhin
ket cau VHH lién VHH lién dang

| Két két | VHH
CX3C1§1BH°3 CX3CR12BH66B° 9GS | CX3CRIBII66B02 | 9GS | Albll
CX3CIZ1BHO3 CX3CR12BH66B° 35GS | CX3CRIBII66BO2 | 9GS | Albll
CX3CRIBII03 | CX3CRIBII66B0 CX3CRI
) A 9GS Albl1 9GS | g
CX3CR01BHO4 CX3CR123H66B° 9GS | CX3CRIBII66BO2 | 35GS | Albll
CX3CI}1BH°4 CX3CR12BH66B° 35GS | CX3CRIBII66BO2 | 35GS | Albll
CX3CRIBII04 | CX3CR1BII66B0 CX3CR1
; 5 35GS Albl1 35GS | g

Céc trinh ty mi héa VHH dugc dinh dang dugc tdch dong vao plasmit dugc tao

két cAu ndi bd cho phép biéu hién trong Pichia pastoris va tiét vao méi trudng nudi
chy. Vecto biéu hién c6 duoc tir pPICZa (Invitrogen) va chira doan khéi ddu AOX1 dé
didu chinh chit ch& sy biéu hién cam tng bang metanol, gen khéng Zeocin™, vi tri da
tach dong va tin hidu tiét yéu t6 a. Khi bién nap, céc gidng nudi cdy biéu hién dugce
nudi va su bidu hién VHH duogc cam tmg bang cach bd sung metanol va dé cho tiép
tuc trong 48 gid & 30°C.

Hiéu lyc cua céc dang két ciu khac nhau ndy dugc danh gié bang cach st dung
thir nghiém canh tranh phdi ttr nhu dugc mé ta trén ddy. Khi ndng do phdi ttr duge st
dung nhé hon gia tri EC50, gia tri IC50 thu dugc twong duong véi gia tri Ki. Ki thu

dugc dbi voi mbi dang két cAu duoc tém lugc trong Bang 30.
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Bang 30. Hiéu luc ctia cic dang kéo dai thoi gian ban thai trong canh tranh phéi tr

M nhén dang két Dong té bao IC50 (M) | %ngan | Sb1lan
cau chin lap
CX3CRI1BII032 | BA/F3-huCX3CR1 | 5,8E-10 99 2
CX3CRI1BII034 | BA/F3-huCX3CR1 | 5,2E-10 99 2
CX3CRI1BII036 | BA/F3-huCX3CR1 | 5,6E-10 99 2
CX3CRI1BII040 | BA/F3-huCX3CR1 | 5,9E-10 104 1
CX3CRI1BII04]1 | BA/F3-huCX3CR1 | 6,4E-10 102 1
CX3CRI1BII042 | BA/F3-huCX3CR1 | 8,9E-10 100 1

Anh huéng cua albumin huyét thanh ngudi dén hidu luc

Lién két ciia albumin huyét thanh ngudi (HSA) véi albl1 VHH c6 thé anh huéng
dén hiéu luc cua dang két chu va do d6 thir nghiém canh tranh phc“') to dugc 1dp lap véi
sy c6 mat cia HSA. Tém lai, d& HSA lién két véi albl1l VHH, céc két cAu can danh
gia va fractalkin dugc 0 trude voi HSA trong 30 phut trude khi b sung vao té bao.
Céc t& bao cling duge tao huyén phi lai trong dung dich dém FACS c6 bd sung HSA.
Ndng d6 cudi cia HSA duoc st dung gép 50 13n ndng d6 VHH cao nhit dugc st
dung. Tiép d6, dé cho canh tranh trong 2 gi®y va xur ly tiép nhu duge mé ta trong Vi du
4.

M3 nhan dang Dong té bio IC50 (M) | % ngan | S61an
trinh tu chan lap
CX3CRI1BII032 | BA/F3-huCX3CR1 | 1,4E-9 100 2
CX3CRI1BII034 | BA/F3-huCX3CR1 | 1,3E-9 100 2
CX3CRIBII036 | BA/F3-huCX3CR1 | 1,4E-9 100 2

Tuong téc tiém tang ctia HSA ciing duge danh gid trong thir nghiém héa huéng
dong thich tmg, bao gdm HSA trong cic khoang khéc nhau cua thir nghiém. Nbng do
HSA duogc stir dung lai 14 50 lan nc“mg d6 cao nhét cau két cAu duoc st dung va cic két
chu duoc tai HSA trong 30 phit truéc khi bt dau thir nghiém. Dung dich dém thir
nghiém ciing dugc bd sung HSA sao cho HSA c6 trong tt ca cac khau cla thu
‘nghiém. Nhu duge md ta trén day, cdc khoang ChemoTx ding mét 13n vdi c& giéng
5um (Neuroprobe, Gaithersburg, MD, USA) duoc sur dung. Cac té bao duogc thu hoach
tir gidng nudi cdy dang phat trién manh va rira tru6c khi ding trong méi truong thi

nghiém, RPMI (Gibco, Carlsbad, US) c6 bd sung 0,1% BSA va 62,5uM HSA (Sigma,
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A8763). Khoang dudi dugc nap 320pM fractalkin ngudi véi téng thé tich 300ul. Khi
15p mang, 0,13E6 t& bao dugc dua 1én trén mang véi téng thé tich 70pl. Sw hoa huéng
dong duge dé dién ra trong 3 gid & 37°C trong khoang dugc lam 4m bang CO,. Sau
qué trinh U, mang dugc thdo ra va cac té bao & khoang duéi dugc tao huyén phu lai.
Lugng ATP c6 trong giéng duge xac dinh bing céch st dung kit CellTiter-Glo
(Promega, Madison WI, USA). Tién hanh doc trén thiét bi Envision (Perkin Elmer,
‘Waltham, MA, USA) véi thiép 14p chuén cia nha san xuét dé& doc bang phat quang.
g Loat chuén d duoc thuc hién ba 14n va mbi dia cling bao gbm cac miu dbi chung 13p
lai ba 1dn. MAu khéong chira VHH dugc dua vio cling nhu mAu khong chira fractalkin
ngudi duge bd sung vao khoang dudi lam d6i chimg. Céc gia trj IC50 thu dugc dugc

liét ké trong bang 31.

Bang 31. Su héa huéng dong do fractalkin gy ra véi sw 6 mét cia HSA

M nh4n dang Dong té bao IC50 (M) %ngan | S&1an
két cau chan lap
CX3CRI1BII032 | BA/F3-huCX3CR1 6E-10 98 2
CX3CR1BII034 | BA/F3-huCX3CR1 9E-10 100 2
CX3CR1BII036 | BA/F3-huCX3CR1 6E-10 102 2

| Ij’c ché su nhép ndi cia fractalkin bdi cac polypeptit hoa tri hai dugc dinh dang kéo dai
thoi gian béan thai

Céc thir nghiém chirc ning bd sung dugc tién hanh dé chimg té hoat tinh déi
khang ctia cac polypeptit héa tri hai dugc kéo dai thoi gian ban thai. Cac polypeptit
ndy duoc dénh gid vé kha ning trc ché sy nhap ndi cta fractalkin A647 trong céc té
bao CHO CX3CRI ngudi. Tém lai, 1E4/giéng té bao dugc dua vao cac dia 96 giéng
mau den, day trong (BD, Franklin Lakes, NJ, USA) va nudi qua dém. Cac té bao duoc
rira mot 14n va sau d6 can bing trong dung dich dém thir nghiém (HBSS véi canxi va
magie (Gibco) c6 bd sung 10mM HEPES va 0,1% BSA). Cac két cAu polypeptit dugc
dinh dang duoc bd sung vio va céc dia duge u trong 15 phit & 37°C. Sau d9, fractalkin
A647 dugc bd sung vao & ndng dd cubi 8nM va cic té bao duge U trong 60 phit &
37°C. Loai bé mdi trudng va cb dinh céc t& bao trong 10 phut bang dung dich
formaldehyt 3,7% (Polysciences, Warrington, PA, USA). Cac té bao dugc rira mdt 1an
bing PBS va nhan dugc danh déu bing thudc nhuém Hoechst (Life Technologies,
Grand Island, NY, USA). Dé dinh luong fractalkin nhdp ni da danh déu, cac té bao
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dugc tao hinh anh bing cich st dung hé théng tao hinh anh sinh hoc BD Pathway.
Tién hanh phan doan hinh anh bing céch nhan dang nhan té bao dugc dédnh dau va vé
rﬁ@t vong tron 3 diém anh quanh diu ndy. Po cudng d6 A647 trung binh trong vong
bao chit. Cac polypeptit duge dinh dang tc ché su nhép ndi fractalkin mdt cach c6

hiéu lyc nhu dugc tdm t4t trong Bang 32:

Bang 32. Uc ché sy nhép noi fractalkin A647

M4 nhén dang két ciu Dong té bao IC50 (M) | S61an lap
CX3CRI1BII032 CHO-huCX3CR1 4,0 B-10 5
CX3CRI1BII034 CHO-huCX3CR1 7,4 E-10 3
CX3CRIBII036 CHO-huCX3CR1 4,9 E-10 8
CX3CRI1BII040 CHO-huCX3CR1 1,0 E-9 3
CX3CR1BII041 CHO-huCX3CR1 1,1 E-9 2
CX3CRI1BII042 CHO-huCX3CR1 8,5 E-10 2

Polypeptit khang-CX3CR1 héa tri hai duoc dinh dang kéo dai thoi gian béan thai khong

¢6 hoat tinh chu van

D& khing dinh ring polypeptit khang-CX3CR1 héa tri hai duoc kéo dai thoi gian
ban thai khdng c6 hoat tinh chu van, CX3CR1BII036 duoc dénh gia v& kha ning cam
ung dong canxi vao trong cic té bao CHO CX3CRI1 ngudi. Sy gia ting mirc canxi
phin bao tan do fractalkin & céc té bao ndy theo cach phu thugc CX3CRI va
CX3CR1BII036 trc ché dap ting nay.

Céc t& bao CHO CX3CR1 ngudi duoc dua vao dia véi lugng SE4 té bao/giéng
trong céc dia 96 giéng mau den, ddy trong (BD) va nudi qua dém. Céc té bao dugc
véi thubc nhudm Calcium-4/2mM probenicid (Molecular Devices, Sunnyvale, CA,
USA) trong HBSS ¢6 bd sung 20mM HEPES trong 60 phit & 37°C. Dé chimg t6 kha
ning ddi khang cua polypeptit, CX3CRIBII036 duoc 0 véi céc té bao trong 15 phit
trude khi bd sung fractalkin & gid trj EC80 clia né. Sy di chuyén cuia canxi dugc theo
d6i trén hé théng FLIPR Tetra (Molecular Devices) theo huéng dan ciia nha san xuét,
D& xavs dinh sy d6i khang, khong U truéc véi polypeptit va thay vao do,
CX3CRIBII036 dugc st dung thay cho fractalkin kich thich. Trong khi do6
CX3CR1BII036 trc ché dong canxi vao qua trung gian fractalkin véi IC50 1a 1,3nM,
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khong quan sat thiy su gia ting muc canxi phan bao tan khi chi bd sung polypeptit &

céc ndng do khong qué 1pM.

Vi du 8: Nghién ctru cac dang kéo dai thoi gian ban thai bang Fc chudt

Dé nghién ctru cac phuong thirc kéo dai thoi gian ban thai khac nhau, ving VHH
66B02 dugc tao ra dudi dang protein dung hop véi ving Fe ctia IgG2 chudt (66B02-
mFc). Dot bién axit aspartic thanh alanin (D265A) dugc két hop trong ving CH2 dé
loai bdé chic ning tic dong hiéu lyc qua trung gian Fc ¢ két cAu nay (Baudino, J.
Immunol., 181, 6664-6669 (2008)). 66B02-Fc chudt duge bidu hién trong céc té bao
HEK293T hoic t& bao NSO va tinh ché bing séc ky 4i Iuc Protein A tiép theo bang séc
ky trao dbi ion. Phan tit ndy dugc kidm tra hoat tinh bing cach sir dung cac dang thir

nghiém dugc mé ta trong Vi du 7. Két qua dugc tém t4t trong Bang 33:

Bang 33. Hoat tinh ciia 66B02-Fc chudt

‘Thir nghiém Dong té bao IC50 (M) S 1an lap
Canh tranh phéi tir | BA/F3- 5,7 E-10 2
huCX3CR1
Héa hudng dong | BA/F3- 8,9 E-10 3
huCX3CR1
Nhap n6i phditir | CHO-huCX3CR1 52 E-10 5
Dong canxi vao CHO-huCX3CR1 9,8 E-10 5

Trong khi 66B02-Fc chuft rc ché mot cach hiéu luc sy hoat héa CX3CR1 qua
trung gian fractalkin, n6 khong thé hién hoat tinh chi van. Khong quan sat thdy su gia

tdng mirc canxi phan bao tan khi xi Iy béng khong qui 1 uM phan tir ndy.

Vi du 9: Uc ché su tién trién mang bam trong md hinh bénh xo vita dong mach & chudt
boi polypeptit hoa tri hai kéo dai thoi gian ban thai

Tao chudt Apo E - mang CX3CR1 nguoi

Do su thiéu hut kha ning phan tng chéo cua cac VHH di nhén dang d6i voi
CX3CR1 chudt (Vi du 5), dong chudt mang CX3CR1 ngudi (hu CX3CR1 KI) duge
tao ra tai TaconicArtemis (Koeln, Germany) d8 cho phép thir nghiém cac phén tir ndy
trén moé hinh bénh & chut. Chién luoc nghién ctu 13 bidu hién thy thé chemokin

ngudi trong diu kién c6 kiem soét ciia doan khéi dau twong Ung clia chu6t trong khi
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d6 khong cho phép biéu hién protein chudt ndi sinh. Tém lai, tao ra vecto hudng dich
| duoc trong d6 ving ma héa CX3CR1 chudt tai exon 2 dugc thay bing khung doc m&
ca CX3CR1 ngudi diy da va cing ¢b bang céc déu chuén chon loc va céc vi tri loxP.
Vecto hudng dich dugc dua vao cac té bao chudt ES va cac dong ti td hop twong
ddng thanh céng duoc ding dé tao ra chudt thé ghép. Chudt ndy duoc giy gidng véi
 chudt Flp-deleter hiéu qua cao d8 loai bo diu chudn chon loc va chuyén nhiém qua
duong di truyén. Sau do, chudét hu CX3CR1 KI thu dugc trén nén C57BL/6 dugc lai
véi chudt Apo E 7~ (The Jackson Laboratory, Bar Harbor, Maine, USA) 8 tao ra chuot
hu CX3CR1 KI Apo E*~. M4 hinh chuét Apo E7- cung cip phuong phap manh dé thiic
déy su tao thanh mang xo vita dong mach rong rt gidng voi bénh & ngudi vé sy khu
rti dic hidu vi trf cia sy hinh thinh mang bam, thanh phin mé, va cic yéu t nguy co

d3 biét (cholesterol, viém, ting huyét ap, v.v.).

Dénh gia céc polypeptit khang-CX3CR1 hoa trj hai kéo dai thoi gian ban thai ¢ m6
hinh bénh xo vita ddng mach trén chudt Apo E”-

Chu6t hu CX3CRI1KI ApoE - dugc cho n ché @9 &n c6 ham lugng chit béo cao/
cholesterol cao chira 1,5% cholesterol trong 16 tun bét dau & tuén tubi tht 4. Sau 10
tudn, cac dong vat ndy duogc cho sit dyng trong mang bung chét dan tiém (Naxitrat
20mM, d6 pH = 6,0, NaCl 115mM), 10mg/kg 66B02-mFc mét hodc hai 13n mot tudn
hoic 30mg/kg CX3CRIBII036 hai l4n mot tudn trong 6 tudn. Céc dong vat duoc gy
mé biing chét gy mé dang khi va tudi nuéc mubi 0,9%. Pong mach chii huéng xubng
hdi trang r& nhanh dugc cAn than 13y ra va ¢ dinh trong formalin. Sau d6, m& dong
mach theo chidu doc, va nhudém biang Sudan IV trong 15 phut, tiép theo 12 70%
metanol trong 2 phut. Cac mach mau dugc rira bang nudc chay va bao trong PBS. Céc
mé duge chyp anh bing méy anh k§ thut s6 ding phin mém SPOT Advanced (SPOT
Imaging Solutions, Sterling Heights, MI, USA). Ty 1¢ phan trdm lipit bét mau dugc
x4c dinh bing phin mém phén tich hinh &4nh (Image-Pro Plus, MediaCybernetics,
Rockville, MD, USA) va biéu thi duéi dang ty 1& phan trdm bét mau duong tinh cla

mach. Két qua tir thir nghiém nay dugc tom t4t trong Bang 34:
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Bang 34. Dinh lugng c& mang bam trong dong mach chi hudng xubng & chudt hu

CX3CR1 KI Apo E 7 céi

: - — —————
Nhém Lidu ding # dc;mg A> vung A‘ giam fllen t’wh
vat mang bdm | vung mang bam
Do chimg (10 N/A 6 3,4 N/A
tuan)
Doi chimg (16 Chét din 17 14,8 N/A
tuan)
i 10 mg/kg
66B02-mFc (1an/tuin) 17 13,0 16
10 mg/kg
66B02-mFc (2lin/tin) 17 10,3 39 (p<0,05)
CX3CR1BII036 30 mg/kg 17 10,1 41 (p<0,05)
(21An/tudn) ’ ’

Ca 66B02-mFc va CX3CR1BII036 trc ché dang k& su tién trién mang bam khi
dung v6i lidu hai 1An mét tudn. Didu nay ¢6 lién quan dén do bao phu vi muic huyét
twong ctia cdc phan t ndy c6 thé dugc khing dinh 1a duge duy tri trong sudt thir
nghiém. Péi véi lidu 66B02-mFc mot 1an mot tudn, cac murc huyét tuong phat hién
duoc khong dugce duy tri va didu ndy c6 lién quan dén sy thiéu hidu qua dang ké quan
s4t duoc sau 6 tudn didu tri. Khéng phan t ndo anh hudng déng k& dén muc huyét

tuwong hodc triglyxerit.

Vi dy 10: Téi wu hoa trinh ty VHH gbc

Néi chung, trong qué trinh t&i wu héa trinh ty VHH, céc trinh ty VHH gbc kiéu
dai duogc gy dot bién dé tao ra cac trinh ty VHH gidng véi céc trinh tw VH3-JH ngudi
lién ung di truyén. Céc axit amin cy thé trong ving khung khéc nhau gitta VHH va
trinh ty lién tng di truyén VH3-JH ngudi duge thay ddi thanh axit amin twong Gng ctia
ngudi theo cdch ma cAu tric protein, hoat tinh v d6 6n dinh dugc giit nguyén. bé
nghién ctru vén d& nay, tit ca cic bién thé t81 wu hoa trinh tu duoc so sanh véi VHH
gbc trong ba thir nghiém khic nhau: (i) x4c dinh nhiét do néng chay (Melting
Temperature - Tm) trong thir nghiém néng nhiét do (Thermal Shift Assay - TSA), (ii)
phan tich hiu lyc in vitro trong thir nghiém FACS canh tranh fractalkin, va dbi véi
mdt s§ két cAu (iii) phéan tich higu lyc in vitro trong thir nghiém héa huéng dong do

fractalkin géy ra.
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Dot bién cac gbe ving khung

P& t6i wu hoéa trinh tu, cac dot bién sau dugc nghién ctu: E1D, S11L, A14P,
E16G, R44Q, D46E, A74S, K83R va Q108L. Céc dot bién riéng r& dugc tao ra trong
trinh tu gbc CX3CR1BII66B02 dugc minh hoa trong Bang 35:

Bang 35. C4c dot bién dugc nghién ctu khi t81 vu hoéa trinh ty 66B02

Dong s6 Dot bién duge dua vao
C100CX3CR1BII043 | A14P,A74S,K83R,Q108L
C100CX3CR1BII045 | E1D,A14P,A74S,K83R,Q108L
C100CX3CR1BII047 | S11L,A14P,A74S,K83R,Q108L
C100CX3CR1BII048 | A14P,E16G,A74S,K83R,Q108L
C100CX3CR1BII049 | A14P,R44Q,A74S,K83R,Q108L
C100CX3CRI1BII050 | A14P,D46E,A74S,K83R,Q108L
C100CX3CR1BII061 | S11L,A14P,E16G,A74S,K83R,Q108L
| C100CX3CRI1BII056 | S11L,A14P,E16G,R44Q,A74S,K83R,Q108L
C100CX3CRI1BII057 | S11L,A14P,E16G,D46E,A74S,K83R,Q108L
C100CX3CRI1BII060 | S11L,A14P,E16G,R44Q,D46E,A74S,K83R,Q108L

TAt ca céc két cAu duoc tach dong trong vecto biéu hién E. coli, va biéu hién
~trong E. coli duéi dang protein myc/du6i His trong thd tich gidng nubi cdy 0,25L dén
0,5L méi trudng TB. Viée biéu hién duoc cam tmg boi 1mM IPTG va dé tiép tuc trong
4 gity & 37°C va lic 250 vong/phit. Cac té bao duge két ling, va céc phan chiét chu
chét duoc chun bi bing cach déng lanh-1am tan va tao huyén phu lai trong dPBS. Céc
phin chiét dugc dung 1am nguyén lidu ban dAu dé séc ky 4i luc cb dinh kim loai
(immobilized metal affinity chromatography - IMAC) bang cot thd Histrap FF (GE
healthcare). Céc nanobody dugc giai hép tir cot bing 250mM imidazol va tiép d6 loai
mudi bing dPBS. D tinh khiét va d6 nguyén ven cuia nanobody dugc kiém tra bing
SDS-PAGE khir.

Nhu tém tét trong Béang 36, cac dot bién A14P, A74S, K83R va Q108L khong c6
anh hudng r6 rang dén hidu lyc x4c dinh bang thir nghiém FACS canh tranh. Tuong
tu, cac dot bién khac E1D, S11L va E16G khong anh hudng dén hiéu lyc. Mit khéc,
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viée céc dua dot bién R44Q hodic DAGE vao gy ra sy sut giam dang ké higu luc, néu

dua ca hai d6t bien thi su sut gidm nady con rd rét hon.

Bang 36. Hiéu luc cac két cdu t6i wu héa trinh ty theo thir nghiém FACS canh tranh

phéi tix
Dong sb IC50 | % ngan chin | Tm & 4o pH=7
CX3CRI1BII66B02 2,6E-09 101,0 65,66
C100CX3CR1BII043 2,2E-09 101 66,49
C100CX3CRI1BII045 2,2E-09 101,2 66,07
C100CX3CRI1BII047 | 2,3E-09 101,2 66,49
C100CX3CR1BII048 1,9E-09 101,2 67,74
C100CX3CR1BII049 1,8E-08 101,2 66,07
C100CX3CR1BII050 1,7E-08 101,1 71,90
C100CX3CRI1BII061 1,4E-09 98,9 68,57
C100CX3CR1BII056 1,6E-08 101,1 68,57
C100CX3CR1BII057 1,4E-08 99,4 74,39
C100CX3CR1BII060 1,9E-07 98,4 74,81

Nhiét d6 néng chay, du bao do én dinh cua VHH, ciing duge dénh gia. Hau hét
céc dot bién riéng r& c6 anh hudng han ché hodic khong anh huéng trir dot bién D46E
lam tang nhiét dd néng chay khoang 6°C. Viée dua cac dot bién két hop vao cfing tang
d5 dn dinh nhiét, cfr 057 va 060.

Do céc tac dung chinh 1én hiéu lyc trong thir nghi¢ém FACS canh tranh phéi tu,
céc dot bién R44Q va D46E khong dugc dua vao trinh ty cudi.

Dot bién cac gbc CDR

Duya trén phén tich trén mdy tinh v& trinh tu gbc, vi tri glycosyl hoa dy kién tai vi
tri s6 52. Do d6m hai thu vién duogc xay dung; mét ding cho vi tri s6 52 va mot ding
cho vi tri s8 53, cac thu vién nay duoc thiét ké dé bao gdm tit ca c4c axit amin c6 thé
¢6 & vi tri tuong tmg. Cac thu vién duoc sang loc v& phan chiét chu chét trong tht
nghiém FACS canh tranh phdi tir. PAu tién, loat pha lodng dugc tao ra bing nguyén
liéu chu chét tir trinh ty gbc va ba thé pha lodng duoc chon d8 sang loc tiép. Piém pha
lodng thir nhit (hai 14n) dugc chon dé ngan chin hoan toan sy tuong tac phdi tir trong

Kkhi d6 hai didm pha lodng khéc (128 14n va 512 1an) 1an luot ngan chin 70% va 40%.
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Khi san xudt cac phin chiét chu chit tir thu vién, tét ca cdc mAu dugc tach thanh hai va
mdt trong sb ching dwoc xir ly nhiét. Sau do, ca mau xi 1y nhiét va khong xu ly nhiét
duoc phan tich trong thir nghiém FACS canh tranh phéi tir & ba diém pha lodng. Anh
hudng cia dot bién c6 thé danh gia dugc bang cach so sénh muc do ngin chin thu
dugc véi dot bién nay va vdi trinh ty gbc. Viéc phan tich cac mau duogc xit 1y nhiét dua

ra cac so do vé anh hudng tiém tang cua dot bién dén do on dinh.

Dua trén cac két qua sang loc ban dau, bay dot bién dugc chon dé tiép tuc xac
dinh dic tinh. Hiéu lyc thu dugc trong thir nghiém FACS canh tranh phéi tir dugc thé
hién trén Bang 37.

Bang 37. Loai bo vi tri glycosyl héa tai vi tri s6 52

Két cAu IC50 (M) | % nginchin | Tm & do pH=7
C100CX3CR1BII66B02 2,5E-09 98,0 65,66
CX3CRI1BII66B02 (N528, Q108L) | 1,7E-09 98,0 66,07
CX3CRIBII66B02 (N52Q, Q108L) | 2,1E-09 97,9 59,83
CX3CR1BII66B02 (N52G, Q108L) | 1,1E-09 980 | 5983
CX3CRI1BII66B02 (N52T, Q108L) | 2,8E-09 98,0 66,07

| CX3CR1BII66B02 (S53T, Q108L) | 1,3E-09 98,1 66,07
CX3CRIBII66B02 (S53G, Q108L) | 1,2E-09 98,3 64,83
CX3CRIBII66B02 (S53P, Q108L) | 8,0E-10 98,2 66,91

Tir phép phén tich nay, tir viéc sp thing hang tinh ty véi trinh ty d6i ching cta
ngudi va dya trén chuong trinh du doan viéc nhan biét epitop té bao T trén mdy tinh,

da quyét dinh dua céc dot bién N52S va S53T vao trinh ty.

Do céc nguyén nhén vé d6 dn dinh, mot thu vién khac duge xdy dung cho vi tri
32.Thir nghiém sang loc canh tranh phéi tir duoc thiét 1ap theo cach twong ty nhu md
ta trén day. Tuong tu, ba dich pha lodng céac phin chiét chu chit duge sang loc va%
ngin chin thu dugc dugc so sanh v6i% ngén chin thu dugc tir trinh ty géc. Khi phan
tich cAc thé dot bién khac nhau, phép thé N32T duoc chon va dua vao bién thé duge

t81 wu héa trinh tu cudi.
Vi du 11: Phan tich céc bién thé dugc t&i uu héa

‘Trong vong xac dinh d3c tinh cudi cac két chu duoc liét ké trong Bang 38 duoc

x4c dinh dic tinh.
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Dong sb - Dot bién dugc dua vao SI;:\I%ID

CX3CRIBII66BO2(EID, S11L, A14P, E16G, N32T,
CX3CRIBIN0306 | xR T aL) 138

CX3CRIBII66B02(EID, S11L, A14P, E16G, N32T,
CX3CRIBIO0307 | 525, §53T, A74S, K86R, Q113L) 139

CX3CRIBII66B02(EID, S11L, A14P, E16G, A74S,
CX3CRIBII00308 | oo a 140

CX3CRIBII66BO2(EID, S11L, A14P, E16G, N32T,

N528, A74S, K86R, Q113L)-9GS-Alb11-9GS-
CX3CRIBI00312 | 2 p 1 BII66B02(S11L, A14P, E16G, N32T,N52S, | 22°

A74S, K86R,Q113L)

CX3CRIBI66B02(EID, S11L, A14P, E16G, N32T,

N528, S53T, A74S, K86R, Q113L)-9GS-Alb1 1-9GS-
CX3CRIBIO00313 | 3R BTI66B02(S11L, A14P, E16G, N32T, N528, | 220

S53T, A74S, K86R, Q113L)

CX3CRIBII66B02(EID, S11L, A14P, E16G, A74S,
CX3CRIBI00314 | KBORQIIL)-9GS-AIb11-9GS- 7

CX3CR1BII66B02(S11L, A14P, E16G, A74S, K86R,
Q113L)

Thir nghiém FACS canh tranh cling nhu viéc xdc dinh nhiét do néng chay duge

tién hanh nhu mo ta trén day. Cac gi tri thu duge dugc néu trong Bang 39.

Bang 39. Thit nghiém FACS canh tranh vi Tm cia c4c bién thé dugc tdi wu hoa trinh

tu
Két cdu IC50 (M) | % ngan chin | Tm & 46 pH=7
C100CX3CRIBII66B02 | 2,5E-09 98,0 65,05
CX3CRI1BII00306 1,7E-09 97,0 68,54
CX3CR1BII00307 1,9E-09 97,0 68,13
CX3CRI1BII00308 1,6E-09 97,0 68,13
CX3CRIBII00312 4,6E-10 100,0 59,37
CX3CR1BII00313 4,0E-10 100,0 58,88
CX3CRIBII00314 6,5E-10 100,0 58,40

Céc két cAu nay ciing duogc x4c dinh d3c tinh héa huéng dong do fractalkin gy

ra nhu duge mo ta trén day (Bang 40).
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Bang 40. Héa huéng dong do phdi tir gay ra véi céc bién thé dugc t6i wu hoa trinh tw

Két céu IC50 (M) | % ngén chin n
C100CX3CRIBII66B02 | 3,6E-08 91 3
CX3CR1BII00306 6,3E-08 95 2
CX3CR1BII00307 6,3E-08 100 2
CX3CR1BII00308 4,4E-08 89 2
CX3CR1BII00312 2,7E-09 99 3
CX3CRIBII00313 2,7E-09 99 3
CX3CR1BII00314 3,6E-09 100 3

Cac két chu chon dugc duoc danh gid v& kha nang Gc ché sy nhdp ndi do
fractalkin A647 gay ra trong céc t& bao CHO huCX3CR1. Két qua duge tém tét trong
Bang 41:

Bang 41. Sy nhép ndi do phéi tir gdy ra véi céc bién thé dugc t6i wu héa trinh ty

Két chu IC50 (M) n
CX3CRI1BII00312 5,5E-10
CX3CR1BII00313 3,3E-10 6

Polypeptit khang-CX3CR1 duoc tdi wu hoda trinh tu kéo dai thoi gian ban thai khong

- ¢6 hoat tinh chu van

D4 khing dinh ring polypeptit khang-CX3CR1 dugc t4i wu héa trinh tu kéo dai
thoi gian ban thai khong c6 hoat tinh chil van, CX3CR1BII00313 dugc danh gia vé
kha ning cam Ung dong canxi vao trong cac t& bao CHO huCX3CRI1. Trong khi
polypeptit 0 truéc véi CX3CRIBII00313 uc ché dong canxi vao qua trung gian
fractalkin v&i ICS0 13 1,3nM, khong quan sat thdy mitrc canxi phan bao tan tang khi chi
bd sung polypeptit & ndng d6 khong qua 1pM.

Vi du 12: Nghién ctru cac dang kéo dai thoi gian béan thai bang Fc ngudi

P& nghién cu cc phwong phép kéo dai thoi gian ban thai khéac, cac vung VHH
duoc t6i vu hoa trinh ty CX3CR1BII00306 va CX3CR1BII00307 dugc tao ra dudi
dang protein dung hgp véi ving Fe cua IgG1 nguoi (306D-hFe va 307D-hFc). Hai dot
bién duoc két hop trong viing CH2 d& han ché chirc ning dép tmg tiém tang qua trung
gian Fc cia két cdu nay. 306D-hFc va 307D-hFc dugc bidu hién tong cac té bao
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HEK293T hoiic t& bao NSO va tinh ché bing phuong phép séc ky i lyc Protein A tiép
theo 1a séc ky trao ddi jon. Cac phan tir nay dugc kiém tra vé& hoat tinh chirc nang bing

céch st dung cac dang thir nghiém dugc mo ta trong Vi du 7. Két qua duoc tom tét

~ trong Bang 42: ‘
Bang 42. Hoat tinh cua cac protein dung hgp hFe
Thir nghiém Dong té bao IC50 |Sélanlgp| IC50 |Sélanldp
306D-hFc | 306D-hFc | 307D-hFc | 307D-
hFc

Canh tranh phdi | BA/F3- 6,9 E-10 2 7,0 E-10 2
|t huCX3CR1

Hoéa huéng déng | BA/F3- 2,9E-9 2 3,0 E-9 3

huCX3CR1
Nhap ndi phdi t | CHO-huCX3CR1 | 4,8 E-10 3 3,7 E-10
Dong canxi vao CHO-huCX3CR1 1,3 E-9 3 3,2 E-9

Céac phéan tir nay uc ché manh sy hoat héa CX3CR1 qua trung gian fractalkin,
nhung chung khong thé hién hoat tinh chi van. Khéng quan sét thiy mic canxi phan
bao tan tang khi diéu tri bing khong qua 1pM cac nanobody nay mot minh.

Vidu13: Uc ché su tién trién mang bdm & m6 hinh bénh xo vita dong mach trén chudt

boi nanobody khang-CX3CR1 duge téi wu héa trinh tu

Chu6t cai hu CX3CRIKI ApoE “ dugc cho &n béng ché d #n gidu béo/giau
cholesterol chttra 1,5% cholesterol trong 16 tudn bat dAu tir tudn tudi thi 4. Sau 10
tudn, cac ddng vat ndy dugc cho sir dung chit dan tiém trong mang bung (20mM
Naxitrat do pH = 6,0, 115mM NaCl), 30mg/kg CX3CR1BII00313 mot 1an hodc hai
14n mdi tudn hoic 30mg/kg CX3CRI1BII036 hai 1An mot tudn trong 6 tudn. Cac dong
vat bi giét va ty 1& phan trim dién tich mang bam trong dong mach chu huéng xudng
dugc dinh lugng nhu mo ta trén day. Két qua tir nghién ctru nay duoc tém tét trong

Bang 43:

Bang 43. Pinh luong kich ¢& mang bam trong dong mach chti huéng xubng & chudt

c4i hu CX3CR1 KI Apo E -

, —
, " S6 dong | % dien tich | 7° iam dién
Nhom Liéu A ) , tich mang
vat mang bam bam
Di ching (10 | khong 4p dung 6 2,1 N/A
tuln)
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D& chimg (16 | Chétdan 18 12,0 N/A

tuln)

CX3CRIBII00313 | 30 mg/kg 17 10,7 13
(114n/tudn)

CX3CRIBII00313 | 30 mg/kg 18 5,9 62 (p<0,01)
(21an/tuan)

CX3CRIBIO036 |30 mg/kg 17 6,8 52 (p<0,01)
(214n/tudn) |

Ca CX3CRIBII00313 va CX3CR1BII036 tc ché dang k& sy tién trién ciia mang
bam khi dugc dung véi lidu hai 14n mot tudn. Didu nay twong Gng v6i d6 bao phi vi
- murc huyét tuong clia cdc phan tir néy c6 thé duoc xac nhan 13 duy tri trong sudt thir
nghidm. D&i v6i ché do lidu CX3CR1BII00313 mdi tudn mot lan, murc huyét twong
phat hién dugc khong duoc duy tri va didu nay tuong tmg véi sy thiéu anh hudéng dang
k& sau 6 tudn diéu tri. Khong c6 phan tir ndo anh hudng dang k& dén cholesterol huyét

twong hodc muec triglycerit.

Vi du 14: Nanobody lién két véi té bao CD14+ so cép clia ngudi va khi cynomolgus

trong mau toan phén
FACS canh tranh véi nanobody khang-CX3CR1dugc dinh dang t6i wu hoa trinh tu

D& x4c nhan lién két ctia nanobody khang-CX3CR1 dugc dinh dang tdi wu héa
trinh tu v6i té bao so cip cua ngudi, CX3CRIBII00313 da duge ching to 1a canh
tranh véi CX3CRIBII018 dugc dénh déu A647 (A647-018) trong lién két véi té bao
CD14+ trong thir nghiém FACS canh tranh trong mau toan phan. Tém lai, khéng thé
CD14 chudt khang ngudi lién hop véi eFluor 450 (eBioscience, San Diego, CA, USA)
duoc pha lodng 1:10 trong méu toan phén tir ngudi cho khée manh duge xir ly EDTA.
40pul/giéng dugc bd sung vao dia polystyren ddy tron 96 gibng tiép theo 12 10p)/giéng
CX3CRI1BII00313 dugc pha lodng trong dung dich dém nhuém véi BSA (BD
Pharmingen) véi ndng do cubi ndm trong khoang tr 100nM dén 0,002pM va cic miu
dugc 0 trong 20 phut ¢ nhiét do trong phong. Sau do6 10pl/giéng A647-018 trong dung
dich dém nhudm duogc bd sung vao dé tao ra néng d6 cudi 1nM (EC80 cta lién két
A647-018) va cac mAu dugc U trong thém 20 phut & nhiét d6 trong phong. Sau do bd
~ sung 220pl/giéng dung dich c¢b dinh/ly giai mot budce (eBioscience). Sau 10 phut 0 &
nhiét d6 trong phong cac té bao dugc két ldng, rira hai 14n trong dung dich dém nhudm

va tao huyén phu lai trong dung dich dém nay. Céc mau dugc phan tich trén may dém
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té bao kidu dong BD LSR II. Cudng d6 huynh quang trung binh clia AlexaFluor 647

" duoc dinh luong v& quin thé t& bao duong tinh CD14 cdng. CX3CR1BII00313 trc ché
manh lién két cia A647-018 véi té bao duong tinh CD14 trong méu ngudi v6i IC50
0,350M (n=8).

D& xéc nhén lién két ctia nanobody khéng-CX3CR1 duge dinh dang t6i wu hoa
tinh tw véi té bao so cAp cuia khi cynomolgus, CX3CR1BII00313 da dugc ching to 1a
canh tranh v6i CX3CRIBII018 dugc danh ddu (A647-018) trong lién két véi t& bao
CD14+ trong thtr nghiém FACS canh tranh & méu toan phan cta khi cynomolgus.
Phuong phap duoc sir dung 13 tuong tw v6i phuong phép trinh bay trén day trir ndng
d6 cudi cua A647-018 1a 3nM (EC80 cua lién két A647-018) va dung dich ly giai
ACK (Life Technologies) dugc ding thay cho dung dich c¢b dinh/ly giai mdt budce. Céc
té bao duoc tao huyén phi lai trong dung dich dém nhudm cé bd sung 1% formaldehyt
truéce khi phan tich. CX3CR1BII00313 potently e ché manh lién két cia A647-018
v6i té bao duong tinh CD14 trong mau khi cynomolgus v6i IC50 12 0,43nM (n=4).

Vi du 15: Dugc dong hoc (Pharmacokinetics - PK) & khi cynomolgus

Nghién ctru duge dong hoc dugc tién hanh trén cac khi cynomolgus duc (Macaca
fascicularis) 2 -5 tudi véi thd trong trung binh ndm trong khoang tir 2,4 dén 3,5kg chua
trai qua thir nghiém ndo. Cac khi nay dugc chia thanh bbn nhém didu tri. Nhém 1
(n=3) duoc cho ding 0,2mg/kg CX3CRIBII00313 duong tinh mach; Nhom 2 (n=3)
duoc cho ding 2mg/kg CX3CR1BII00313 dudng tinh mach; Nhém 3 (n=3) duoc cho
ding 2mg/kg CX3CRIBII00313 dudi da va Nhom 4 (n=3) dugc cho dung Smg/kg
CX3CR1BII00313 dudng tinh mach. CX3CR1BII00313 dugc dung duéi dang dung
dich 2mg/ml trong dém xitrat (20mM natri xitrat/115mM natri clorua, d6 pH = 6,0).
MAu méu duoc thu thap trong 6 tudn tir tinh mach ngoai bién vao dng tach huyét thanh

dé phan tich PK.

Céac mau huyét thanh duogc phan tich bang céch st dung dinh dang MSD (Meso
Scale Discovery). Tém lai, khang thé khang nanobody dugc biotin héa dugc li€n két
vao dia streptavidin chuin MSD (Meso Scale Discovery, Rockville, MD, USA). Cac
dfa dugc rira bang 0,05% Tween 20 trong nudc mudi dugc dém phosphat va phong bé
bang 5% trong lwong/thé tich SeraCare BSA (SeraCare Life Sciences, Milford, MA,
USA) truéce khi & v6i cic mAu huyét thanh. CX3CR1BII00313 dugc phat hién bing
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nanobody khing nanobody dugc danh d4u bang sulfo va c4c dia duoc phan tich trén
thiét bi Sector Imager 2400 (Meso Scale Discovery). Nong do CX3CR1BII0313 thay
dbi tir 5000 dén 0,5ng/ml trong 5% huyét thanh khi dugc ding 1am chudn. Mirc d¢ gén
két véi dich duoc danh gid bing cach kidm tra mirc CX3CR1 tir do trén bach cau don
nhan dugc tao cbng CD14+. Thir nghiém ndy tuong tu véi thir nghiém FACS canh
tranh dugc tém tht trong Vi du 14 trir viéc khong bd sung thém CX3CR1BII00313.

Cac mAu huyét thanh ciing dugc kiém tra v& sy c6 mit cia khang thé dong vat linh
trudng khang nguoi (PAHA) vi chiing ¢6 th anh huong dén PK va CX3CRI1 ty do.

ForteBio RED96 dugc sir dung dé phét hién PAHA. Tém lai, CX3CR1BII0313
biotin héa dugc giit lai qua cam bién streptavidin. Sau do, phén huyét thanh cua khi
chua trai qua thir nghiém ndo dugc gom lai dugc ding lam dbi ching 4m dé tinh gié tri
ngudng (duge dinh nghia bing hai 1dn gid trj tin higu lién két trung binh ciia huyét
thanh gbc). Tét ca cic mAu huyét thanh dugc pha loang 20 14n trong dung dich dém va
dap tng PAHA duoc x4c dinh 12 duong tinh néu tin hiéu lién két 16n hon gié tri
ngudng.

Dit lidu vé thoi didm sau khi phat hién PAHA dugc loai khoi phén tich PK/PD.
Dit liéu PK duoc tém tét trong Bang 44 dudi day.

Bang 44. Thong s§ dugc dong hoc cia CX3CR1BII00313

Lidu (mg/kg) CI" T1‘/2 MRT Li‘é UAUC(O-‘M £
(mL/ngdy/kg) | (ngdy) | (ngdy) | ngay)(nMngay)
0,2 duong tinh mach 113 1 1 *x
2,0 duong tinhmach |  9=£1 9+2 8+2 56530
5,0 dudng tinh mach *ok *ok ** 58604
2,0 duédi da 54

*xkhong c6 di dit lidu dé x4c dinh dic tinh pha két thuc

D6 thanh thai va thdi gian ban hily & lidu 2,0mg/kg dudng tinh mach 1an lugt 13
9,4 mL/ngay/kg va 9,6 ngdy. O lidu 0,2mg/kg dudng tinh mach, do thanh thai vé co
ban 13 cao hon (113mL/ngay/kg) pht hop véi duge dong hoc phan bb théng qua dich
(target-mediated disposition - TMD) b&o hoa dugc. AUC(ngay 0-14) cia liéu dugc
didu chinh 12 tuong duong gitta liéu 2 va Smg/kg dudng tinh mach, diéu nay cho thiy
| si_r bio hoa cia TMD & lidu 2mg/kg. Phoi nhidm & tudn tht 2 sau khi dung dudng tinh
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mach hodc duéi da. Nanobody dugc dung véi ndng d6 > 70nM va do sinh kha dung
sau khi dung dudi da 1a 54%. Thy thé tu do duoc theo ddi khi phoi nhiém véi d6 bao
phu dich 16n hon 90% duoc duy tri & nhiing 14n phoi nhiém véi ndng d6 > 10nM.
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YEU CAUBAO HQ
1. Polypeptit chira ving bién déi don ciia globulin mién dich khang-CX3CR1 (thu thé
chemokin 1 khang-CX3), trong d6é polypeptit nay chita CDR1, CDR2 va CDR3 ¢6

trinh tu axit amin néu trong:

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.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.

141, 162 va 186, tuwong ng; hodc
141, 163 va 187, tuong Gng; hodc
141, 164 va 186, twong ng; hoac
141, 166 va 186, twong ng; hodc
141, 167 va 186, twong tng; hodc
141, 167 va 189, twong Gng; hodc
141, 168 va 186, twong ing; hodc
141, 168 va 187, twong mg; hodc
141, 169 va 190, tuong ng; hodc
141, 170 va 186, twong ing; hodc
141, 171 va 186, tuong ing; hodc
141, 174 va 186, twong Uing; hodc
141, 175 va 187, tuong ing; hodc
142, 165 va 188, tuong ing; hodc
142, 173 va 188, tuong Gng; hodc
143, 164 va 186, twong ing; hodc
144, 172 va 187, tuong Umg; hodc
145, 172 va 187, tuong tng; hodc
141, 214 va 186, tuong tng; hodc
141, 215 va 186, twong ing; hodc
141, 216 va 186, tuong Ung; hodc
141, 217 va 186, twong ing; hodc
141, 218 va 186, twong ing; hodc
141, 219 va 186, tuong ing; hodc
141, 220 va 186, tuong Ung; hodc
213, 221 va 186, tuong ing; hodc
213, 214 va 186, tuong ung.
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2. Polypeptit theo diém 1, trong d6 polypeptit nay chira CDR1, CDR2 va CDR3 c6
trinh ty axit amin néu trong: SEQ ID NO. 141, 164 va 186, tuong g, SEQ ID NO.
141, 162 va 186, twong ting, SEQ ID NO. 213, 214 va 186 , tuong ung, hodc SEQ ID
NO. 213, 221 va 186, tuong Ung.

3. Polypeptit theo diém 1, trong d6 ving bién dbi don cta globulin mién dich khang-

CX3CRI1 1a ving VHH cha trinh ty néu trong:
a) trinh ty axit amin néu trong SEQ ID NO. 3;

b) trinh tu axit amin ma c6 d¢ tvong ddng vé axit amin it nhAt 90% so véi trinh ty axit

amin néu trong SEQ ID NO. 3; hodc

¢) trinh ty axit amin bét ky trong sb céc trinh ty néu trong SEQ ID NO. 1-48, 121-140
hodc 222-224.

4. Polypeptit theo didm 1, trong d6 ving bién dbi don cua globulin mién dich khéng-
CX3CRI chira trinh ty néu trong SEQ ID NO. 1, SEQ ID NO. 3, SEQ ID NO. 121-
140 hodc SEQ ID NO. 222-224.

5. Polypeptit theo diém 1, trong @6 polypeptit nay con chira thém gbc kéo dai thoi gian
ban thai.

6. Polypeptit theo diém 5, trong d6 gbc kéo dai thoi gian ban thai nay dugce lién két
cdng hoéa tri véi polypeptit va dugc chon tir nhom gbm gbc lién két albumin, nhu ving
globulin midn dich khang-albumin, gbc lién két transferin, nhu ving globulin mién
dich khang-transferin, phén tir polyetylen glycol, phén tir polyetylen glycol tai td hop,
albumin huyét thanh ngudi, manh albumin huyét thanh ngudi, peptit hogc ving Fe lién
két albumin.

7. Polypeptit theo diém 5, trong d6 gbc kéo dai thoi gian ban thdi nay bao gbm ving
bién ddi don cua globulin mién dich khang-albumin.

8. Polypeptit theo diém 7, trong d6 ving bién d4i don cua globulin mién dich dugc
chon tir ving VHH, ving VHH dugc lam tuong thich véi ngudi, ving VH dugce lam
tuong thich véi lac da, khang thé ving, khéng thé ving don va/hodc "dAb".

9. Polypeptit theo diém 8, trong d6 ving bién ddi don ctia globulin mién dich khéng-
albumin ch@a trinh tu dugc chon tir trinh ty bét ky trong sb cac trinh ty néu trong SEQ
ID NO. 230-232.
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10. Polypeptit theo diém 1, trong d6 polypeptit ndy con chira ving bién d6i don cua
globulin mién dich tht hai.

11. Polypeptit theo diém 10, trong d6 ving bién dbi don cta globulin mién dich thu
hai chtra ving bién d6i don ctia globulin mién dich khang-CX3CR1 thit hai.

12. Polypeptit theo diém 11, trong d6 ving bién déi don cua globulin mién dich thu
hai chita cé4c trinh tu axit amin CDR1, CDR2 va CDR3 néu trong:

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.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.

141, 162 va 186, tuong ung; hodc
141, 163 va 187, tuong ung; hodc
141, 164 va 186, tuong ing; hodc
141, 166 va 186, tuong tng; hodc
141, 167 va 186, twong tmg; hodc
141, 167 va 189, tuong ung; hodc
141, 168 va 186, tuong ung; hodc
141, 168 va 187, tuong ung; hodc
141, 169 va 190, tuong ung; hodc
141, 170 va 186, tuong ung; hodc
141, 171 va 186, tuong ung; hodc
141, 174 va 186, tuong ung; hodc
141, 175 va 187, tuong ung; hodc
142, 165 va 188, tuong uing; hoac
142, 173 va 188, tuong Ung; hodc
143, 164 va 186, tuong ung; hodc
144, 172 va 187, tuong mg; hodc
145, 172 va 187, tuong tng; hodc
141, 214 va 186, tuong ing; hoac
141, 215 va 186, tuong ung; hodc
141, 216 va 186, tuong ung; hoac
141, 217 va 186, tuong ing; hodc
141, 218 va 186, tuong Ung; hodc
141, 219 va 186, twong ing; hodc
141, 220 va 186, twong tng; hodc
213, 221 va 186, tuong tng; hodc
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SEQ ID NO. 213, 214 va 186, tuong Ung.
13. Polypeptit theo diém 12, trong d6 cdc ving bién ddi don cua globulin mién dich

thir nhét va tht hai chita cing CDR1, CDR2 va CDR3.

14. Polypeptit theo diém 13, trong d6 cdc ving bién dbi don cua globulin mién dich

thi nhét va thi hai chtra ving VHH c6 trinh ty axit amin néu trong:
a) trinh ty axit amin néu trong SEQ ID NO. 3;

b) trinh ty axit amin ma c6 do twrong ddng vé axit amin it nhat 90% so véi trinh t axit

amin néu trong SEQ ID NO. 3;

- ¢) trinh ty axit amin bét ky trong s6 céc trinh ty néu trong SEQ ID NO. 1-48, 121-140
hodc 222-224;

d) trinh ty axit amin néu trong SEQ ID NO. 49;

e) trinh ty axit amin c6 4 tuong dbng vé axit amin it nhit 95% so véi trinh tur axit

amin néu trong SEQ ID NO. 49;
f) trinh tu axit amin b4t ky trong s6 cac trinh ty néu trong SEQ ID NO. 49-52;
g) trinh ty axit amin néu trong SEQ ID NO. 67;

h) trinh ty axit amin ma cé d¢ tuong ddng v& axit amin it nhit 90% so véi trinh ty axit
amin néu trong SEQ ID NO. 67; hodc

i) trinh tu axit amin bét ky trong s8 c4c trinh ty néu trong SEQ ID NO. 53-120.

15. Polypeptit theo diém 14, trong d6 céc ving bién dbi don cta globulin mién dich
thtr nhét va thi hai chira cting ving VHH.

16. Polypeptit theo didm 10, trong d6 céc ving bién déi don cta globulin mién dich
thit nhét va th hai 1 VH, VL, VHH, VH ho#c VHH dugc 1am tuong thich véi lac da.
17. Polypeptit chira ving bién ddi don cta globulin mién dich thi nhét va ving bién
ddi don cta globulin mién dich thi hai, mdi ving ndy chita CDR1, CDR2 va CDR3 ¢6
trinh tu axit amin néu trong SEQ ID NO. 141, 164 va 186, hoac SEQ ID NO. 141, 162
va 186, hoic SEQ ID NO. 213, 214 va 186, hodc SEQ ID NO. 213, 221 va 186.

18. Polypeptit chita ving bién dbi don cia globulin mién dich thtt nhét va ving bién
d8i don cta globulin mién dich thi hai, trong d6 m&i ving bién déi don cia globulin

mién dich nay 13 ving VHH chtra trinh ty néu trong SEQ ID NO. 1, SEQ ID NO. 3,
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hodc trinh tu bat k¥ trong s céc trinh ty néu trong SEQ ID NO. 121-140 hogc 222-
224.

19. Polypeptit theo diém 18, trong d6 polypeptit niy con chira thém gbc kéo dai thoi
gian ban thai.

20. Polypeptit theo diém 19, trong d6 gbc kéo dai thdi gian ban thai duge lién két cong
hoéa tri voi polypeptit va dugc chon tir nhom gbm gbc lién két albumin, nhu ving
globulin mién dich khéng-albumin, gbc lién két transferin, nhu ving globulin mi&n
dich khang-transferin, phan tir polyetylen glycol, phan tir polyetylen glycol tai t5 hop,
albumin huyét thanh ngudi, manh albumin huyét thanh ngudi, peptit hogc ving Fc lién

'két albumin.

21. Polypeptit theo diém 19, trong d6 gbc kéo dai thoi gian ban thai bao gdm ving

bién dbi don cua globulin mién dich khéng-albumin.

22. Polypeptit theo didm 21, trong d6 ving bién dbi don ctia globulin mién dich dugc
chon tir ving VHH, viing VHH duoc 1am tuong thich véi nguoi, ving VH dugc lam

twong thich véi lac da, khang thé ving, khang thé viing don va/hofic "dAb".

23. Polypeptit theo diém 22, trong d6 ving bién dbdi don ciia globulin mién dich
khang-albumin dugc chon tir céc trinh tu néu trong SEQ ID NO. 230-232.

24. Polypeptit chira trinh ty axit amin bét k¥ trong s6 cac trinh ty néu trong SEQ ID
NO. 225-227 hodc 257-262.

25. Duoc phim chua (i) polypeptit theo diém 1, va (ii) chit mang dugc dung, va tiy y
(iii) chét pha loang, ta dugc, chét phu trg va/hodc chét 1am 6n dinh.

26. Dugc phim theo diém 25, trong d6 dugc phim nay thich hop dé tiém trong tinh

mach hoac tiém dudi da & ngudi.

27. Polypeptit chira trinh ty axit amin néu trong SEQ ID NO. 225.
28. Polypeptit chira trinh ty axit amin néu trong SEQ ID NO. 226.
29. Polypeptit chira trinh ty axit amin néu trong SEQ ID NO. 227.
30. Polypeptit chira trinh ty axit amin néu trong SEQ ID NO. 258.

31. Polypeptit chtra trinh tu axit amin néu trong SEQ ID NO. 261.
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32. Dugc phdm chita (i) polypeptit theo diém 27, va (ii) chdt mang dugc dung, va tiy
y (iii) chét pha lodng, ta dugc, chit phu trg va/hoic chét 1am dn dinh.

33. Dugc phdm chira (i) polypeptit theo diém 28, va (ii) chit mang dugc dung, va tiy
¥ (iii) chit pha loéing, t4 dugc, chét phu trg va/hosc chét 1am én dinh.

34. Dugc pham chira (i) polypeptit theo didm 29, va (ii) chit mang dugc dung, va tiy
¥ (iii) chit pha loéing, ta dwoc, chét phy trg va/hodc chét 1am 6n dinh.

35. Dugc phdm chira (i) a polypeptit theo diém 30, va (ii) chit mang dugc dung, va tiy
¥ (iii) chét pha loang, t& dugc, cht phu trg va/hogc chét 1am 6n dinh.

36. Dugc phim chira (i) a polypeptit theo diém 31, va (ii) chét mang dugc dung, va tity
¥ (iii) chit pha loding, ta dugc, chét phu trg va/hodc chét 1am 6n dinh.
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DANH MUC TRINH TU

<110> Singh, Sanjaya
Waterman, Alisa
Depla, Erik
Laeremans, Toon
Van Hoorick, Diane
Ververken, Cedric J

<120> POLYPEPTIT pHGA VUNG BIEN\D@I PON GLOBULIN MIEN DICH KHANG CX3CR1
VA PHAM CHUA POLYPEPTIT NAY

<13o>' 09-0569

<150> 61/603, 622

<151> 2012-02-27

<160> 282

<170> PatentIn phién ban 3.5

<210> 1
<211> 118
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh ty nanobody

<400> 1

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Ser Val Gln Ala Gly Glu
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Ile Phe Ser Ser Asn
20 25 30

Ala Met Ala Trp Tyr Arg Gln Ala Pro Gly Lys Arg Arg Asp Leu Val
35 40 45

Ala Ala Ile Asn Ser Val Gly Val Thr Lys Tyr Ala Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Val Tyr Leu
65 70 75 80

Gln Met Asn Ser Leu Lys Pro Glu Asp.Thr Ala Val Tyr Tyr Cys Thr
85 90 95

Ser Asp Pro Arg Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
100 105 110

Gln Val Thr VvVal Ser Ser
115

<210> 2
<211> 118
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<212>
<213>

<220>
<223>

<400>

PRT

Trinh tu

Trinh tu

2

Glu Val Gln

1
Ser
Ala
Ala
Gly
65
Gln

Ser

Gln

Leu

Met

Val

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Glu
1

Ser

Ala

Ala

Gly

65

" Gln

Val

Leu

Met

Gly

50

Arg

Met

Arg

Ala

35

Ile

Phe

Asn

Ala

Thr
115

3
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

3

Gln

Arg

Ala

35

Ile

Phe

Asn

Leu

Leu

20

Trp

Asn

Thr

Ser

nhan tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu

Cys

Arg

Val

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

55

Gly

Pro

Trp

nhédn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu
85

Glu

Cys

Arg

Val

Ser

70

Lys

Ser

Ala

Gln

Gly

55

Arg

Pro
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Gly
Ala
Ala
40

Ile
Asp

Glu

Asp

Gly
Ala
Ala
40

Ile

Asp

Glu

.Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp
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Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Gly

10

Gly

Gly

Lys

Ala

Thr
90

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

Asp

Thr

Tyr

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Gly

Ser

Leu

Val

Tyr

Cys
95

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr



Ser Asp Pro Arg

100

Gln Val Thr Val

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

<220>
<223>

-<400>

Glu

Ser

Ala

Ala

Gly

Gln

Ser

Gln

vVal

Leu

Met

Gly

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

115

4
118
PRT

Trinh tu

Trinh tu

4

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

5
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

5

Glu Val Gln Leu

1 -

Ser Leu Arg Leu

20

Ala Met Ala Trp

35
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Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr

Ser Ser

nhé&n tao

nanobody

Val Glu Ser
Ser Cys Ala
Tyr Arg Gln
Ser Val Gly

55

Ile Ser Arg
70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhén tao

nanobody

Val Glu Ser
5

Ser Cys Ala

Tyr Arg Gln

105

Gly Arg

Ala Ser
25

Ala Pro
40

Ile Thr
Asp Asn

Glu Asp

Asp Thr
105

Gly Gly

Ala Ser
25

Ala Pro
40
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110

Gly Ser Val Gln Ala
10

Gly Ser Ile Phe Ser
30

Gly Lys Gln Arg Asp
45

Lys Tyr Ala Asp Ser
60

Ala Lys Asn Thr Val
75

Thr Ala Val Tyr Tyr
90

Arg Tyr Trp Gly Gln
110

Gly Ser Val Gln Ala
10

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Gly Ser Ile Phe Ser Ser Asn

30

Gly Lys Gln Arg Asp Leu Val

45



Ala
Gly
65

Gln

Ser

~ Leu

Gly

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Ile

Phe

Asn

Pro

Thr
115

6
118
PRT

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

6

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Gln

Leu

Met

Gly

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

7
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Ser

Ile

Leu

85

Arg

Ser

Val
Ser
70

Lys

Gly

Ser

Gly
55
Arg

Pro

Trp

nhén tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu

Cys

Arg

Val

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Asp

55

Arg

Pro

Trp

nhén tao

Trinh ty nanobody

9

26191

Ile Thr

Asp Asn

Glu Asp

Asp Thr
105

Gly Gly
Ala Ser
25

Ala Pro
40

Ile Thr
Asp Asn

Glu Asp

Asn Thr
105
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Lys

Ala

Thr

90

Arg

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Tyr
Lys
75

Ala

Tyr

Ser

Thr

Lys

Tyr

Lys

75

Ala

Tyr

Ala
60
Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Val

Tyr

Cys

95

Gly

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Lys
Leu
80

Thr

Thr

Glu

Asn

vVal

Lys

Leu

80

Thr

Thr



Glu

Ser

Ala

Ala

Gly

65

Gln

Ser

Gln

Val

Leu

Met

Gly

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

8
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

8

Glu Val Gln

1

Ser
Ala
Ala
Gly
65

Gln

Ser

Leu

Leu

Met

Gly

Arg

Met

Asp

Val

<210>
<211>

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

9
118

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu

Cys

Arg

Val

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

Arg

Pro

Trp

nhdn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu

Cys

Arg

Val

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Asp

55

Arg

Pro

Trp
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Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ala

Ala

40

Ile

Asp

Glu

Asn

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-144-

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Thr

Lys

Tyr

Lys

75

Ala

Tyr

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ala
Ser
30

Asp
Ser
Ala

Tyr

Gln
110

Ala
Ser
30

Asp
Ser
Val

Tyr

Gln
110

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



<212>
<213>

<220>
<223>

<400>

Glu
1
Ser
Ala
bAla
Gly
Gln

Ser

Gln

Val

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

PRT

Trinh tu

Trinh tuy

9

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

10
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

10

Glu Val Gln

1

Ser

Ala

Ala

Gly

Gln

Leu

Met

Gly

Arg

Met

Arg

Ala

35

Ile

Phe

Asn

Leu

Leu

20

Trp

Asn

Thr

Ser

nhé&n tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly
55

Ile Ser Arg
70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhédn tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly
55

Ile Ser Arg
70

Leu Lys Pro
85

26191

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ala

Ala

40

Ile

Asp

Glu

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

-145-

Gly

Gly

Gly

Lys

Ala

Thr

90

Arg

Gly

10

Gly

Gly

Lys

Ala

Thr
90

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

vVal

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Ala

Tyr

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

15

Ser

Leu

val

Tyr

Cys
95

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr



Ser Asp Pro Arg

100

Leu Val Thr Val

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

<220>
<223>

<400>

115
11
119

PRT
Trinh tu

Trinh tu

11

Glu Val Gln Leu

1

Ser
Ala
Val
Lys
65

Leu
Thr

Thr

Leu

Met

Ala

50

Gly

Glu

Ser

Gln

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Ala

Val

Leu

Met

Gly

Arg Leu
20

Ala Trp
35

Leu Ile
Arg Phe
Met Asn
Asp Gly

100
Val Thr

115

12

118

PRT
Trinh tu
Trinh tu
12

Gln Leu
Arg Leu

20

Ala Trp
35

Ile Asn

26191

Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr

Ser Ser

nhédn tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Asn Ser Val

55

Thr Ile Ser
70

Ser Leu Lys
85
Arg Arg Gly

Val Ser Ser

nhé&n tao

nanobody

Val Glu Ser
5
Ser Cys Ala

Tyr Arg Gln

Ser Val Gly

105

Gly Gly
Ala Ser
25

Ala Pro
40

Gly Ile

Ser Asp

Pro Glu

Trp Asp
105

Gly Gly
Ala Ser
25

Ala Pro
40

Ile Thr

-146-

Gly

10

Gly

Pro

Thr

Asn

Asp

Thr

Gly
10
Gly

Gly

Lys

Ser

Ser

Gly

Lys

Ala

75

Thr

Arg

Ser

Ser

Lys

Tyr

Val

Ile

Lys

Tyr

60

Lys

Ala

Tyr

Val

Ile

Gln

Ala

Gln

Phe

Gln

45

Ala

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

110

Ala

Ser

30

Arg

Asp

Thr

Tyr

Gly
110

Ala
Ser
30

Asp

Ser

Gly

15

Ser

Asp

Ser

Val

Tyr

95

Gln

Gly
15
Ser

Leu

Val

Glu

Asn

Leu

Val

Tyr

80

Cys

Gly

Gly

Asn

Val

Lys
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50 55 60
Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Val Tyr Leu
65 70 75 80
Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr
85 90 95
Ser Asp Pro Arg Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser

115
<210> 13
<211> 118
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh ty nanobody

<400> 13

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

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Ile Phe Ser Ser Asn
20 25 30

Ala Met Ala Trp Tyr Arg Gln Ala Pro Gly Lys Gln Arg Asp Leu Val
35 40 45

Ala Ala Ile Asn Ser Val Gly Ile Thr Lys Tyr Ala Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Val Tyr Leu
65 : 70 75 80

Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr
85 90 95

Ser Asp Pro Arg Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser

115
<210> 14
<211> 118
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh ty nanobody

<400> 14

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Ser Val Gln Ala Gly Glu

-147-



Ser Leu
Ala Met

Ala Leu
50

Gly Arg
Gln Met
Ser Asp

Leu Val

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

<220>
<223>

<400>

Glu Vval
1

Ser Leu

Ala Met

Arg Leu
20

Ala Trp
35

Ile Asn
Phe Thr
Asn Ser
Pro Arg

100
Thr Val

115

15

118

PRT
Trinh tu
Trinh tu
15

Gln Leu
Arg Leu

20

Ala Trp
35

Ala Gly Ile Asn

50
Gly Arg
65
Gln Met

Ser Asp

Gln Val

<210>
<211>

Phe Thr

Asn Ser

Pro Arg
100

Thr Val
115

16
118

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Cys

Arg

Val

Ser

70

Lys

Gly

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

nhadn tao

nanobody

Val

Ser

Tyr

Ser

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Val

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Asp

55

Arg

Pro

Trp

26191

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ala

Ala

40

Ile

Asp

Glu

Asn

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-148-

10

Gly

Gly

Lys

Ala

Thr

90

Arg

Gly

10

Gly

Gly

Lys

Ala

Thr

90

Arg

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Thr

Lys

Tyr

Lys

75

Ala

Tyr

Ile

Gln

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

15

Ser

Leu

vVal

Tyr

Cys

95

Gly

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



<212>
<213>

<220>
<223>

<400>

Glu
1
Ser
Ala
Ala
Gly
65
Gln

Ser

" Leu

Val

Leu

Met

Val

50

Arg

Met

Asp

Val

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

- <220>
<223>

<400>

PRT

Trinh tu

Trinh tu

16

Gln

Arg

Ala

35

Ile

Phe

Asn

Ala

Thr
115

17
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

17

Lys Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Leu
Met
Gly
50

Arg

Met

Arg

Ala

35

Ile

Phe

Asn

Leu

Leu

20

Trp

Asn

Thr

Ser

nhédn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu

Cys

Arg

vVal

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

Gly

Pro

Trp

nhadn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu
85

Glu

Cys

Arg

Val

Ser

70

Lys

Ser

Ala

Gln

Asp

55

Arg

Pro

26191

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ala

Ala

40

Ile

Asp

Glu

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp
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Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Gly

10

Gly

Gly

Lys

Ala

Thr
90

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Thr

Lys

Tyr

Lys

75

Ala

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gly
15

Ser
Leu
val
Tyr
Cys
95

Gly

Gly

Ser

Leu

vVal

Tyr

Cys
95

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr
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Ser Asp Pro Arg Arg Gly Trp Asn Thr Arg Tyr Trp Gly Gln Gly Thr

100 105 110
Gln Val Thr Val Ser Ser
' 115
<210> 18
<211> 118
<212> PRT

<213> Trinh ty nhén tao

<220> :
<223> Trinh ty nanobody

<400> 18

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Ser Val Gln Ala Gly Glu

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Ile Phe Ser Ser Asn
20 25 30

'Ala Met Ala Trp Tyr Arg Gln Ala Phe Gly Lys Gln Arg Asp Leu Val
35 40 45

Ala Leu Ile Asn Ser Val Gly Ile Thr Lys Tyr Ala Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Val Tyr Leu
65 70 75 80

Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr
85 90 95

Ser Asp Pro Arg Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
100 105 110

Gln Val Thr Val Ser Ser
115

<210> 19

<211> 118

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Trinh ty nanobody

<400> 19

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

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Ile Phe Ser Ser Asn
20 25 30

Ala Met Ala Trp Tyr Arg Gln Ala Phe Gly Lys Gln Arg Asp Leu Val
35 40 45

-150-



Ala

Gly

65

Gln

Ser

Gln

Leu

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Ile

Phe

Asn

Pro

Thr
115

20
118
PRT

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

20

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Gln

Leu

Met

Gly

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

21
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

21

Ser Val
Ile Ser
70

Leu Lys
85
Arg Gly

Ser Ser

nhén tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Ser Val

Ile Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhdn tao

nanobody

Gly
55
Arg

Pro

Trp

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

26191

Ile Thr

Asp Asn

Glu Asp

Asp Thr
105

Gly Gly
Ala Ser
25

Ala Pro
40

Ile Thr
Asp Asn

Glu Asp

Asp Thr
105
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Lys

Ala

Thr

90

Arg

Gly
10

Gly
Gly
Lys
Ala
Met

90

Arg

Tyr
Lys
75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ala
60
Asn

Val

Trp

vVal

Ile

Gln

Ala

60

Asn

Val

Trp

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Val

Tyr

Cys

95

Gly

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Lys
Leu
80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



Lys

Ser

Ala

Ala

Gly

Gln

Ser

Gln

Val

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

22
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

22

Glu Val Gln

1

Ser
Ala
Ala
Gly
65

Gln

Ser

Gln

Leu

Met

Leu

50

Arg

Met

Asp

Val

<210>

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

23

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

nhdn tao

Glu

Cys

Arg

Val

Phe

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

Arg

Pro

Trp

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Lys

Cys

Arg

Val

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

Arg

Pro

Trp

26191

Gly

Ala

Pro

40

Ile

Asp

Glu

Asp

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

vVal

Ile

Gln

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



<211>
<212>
<213>

<220>
<223>

<400>

Lys
1
Ser
Ala
Ala
Gly
65
Gln

Ser

Gln

Val

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

118
PRT

Trinh tu

Trinh tu

23

Gln

Arg

Ala

35

Ile

Phe

Met

Pro

Thr
115

24
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

24

Lys Val Gln

1

Ser
Ala
Ala
Gly

65

Gln

Leu

Met

Ala

50

Arg

Met

Arg

Ala

35

Ile

Phe

Met

Leu

Leu

20

Trp

Asn

Thr

Ser

nhén tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu Ser

Cys Ala

Arg Gln

Val Gly

55
Ser Arg
70
Lys Pro

Gly Trp

Ser

nhdn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu
85

Glu Ser

Cys Ala

Arg Gln

Val Gly

Ser Arg

70

Lys Pro

26191

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ala

Ala

40

Ile

Asp

Glu

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

-153-

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Gly

10

Gly

Gly

Lys

Ala

Thr
90

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Met

Ile

Gln

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

Asp

Thr

Tyr

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

15

Ser

Leu

Val

Tyr

Cys
95

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr



Ser Asp Pro Arg

100
Gln Val Thr Val
115
<210> 25
<211> 118
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 25
Glu Val Gln Leu
1
Ser Leu Arg Leu
20
Ala Met Ala Trp
35
Ala Val Ile Asn
50
Gly Arg Phe Thr
65
Gln Met Asn Ser
Ser Asp Ala Arg
100
Leu Val Thr Val
115
<210> 26
<211> 118
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 26

Glu Val Gln Leu

1

Ser Leu Arg Leu

20

Ala Met Ala Trp

35

26191

Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
105 110

Ser Ser

nhédn tao

nanobody

Val Glu Ser Gly Gly Gly Ser Val Gln Ala Gly Ala
Ser Cys Ala Ala Ser Gly Ser Ile Phe Ser Ser Asn
25 30

Tyr Arg Gln Ala Pro Gly Lys Gln Arg Asp Leu Val
40 45

Thr Val Gly Ile Thr Lys Tyr Ala Asp Ser Val Lys
55 60

Ile Ser Arg Asp Asn Ala Lys Asn Thr Val Tyr Leu
70 75 80

Leu Lys Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr
85 90 95

Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
105 110

Ser Ser

nhén tao

nanobody

Val Glu Ser Arg Gly Gly Ser Val Gln Ala Gly Glu
5 10 15

Ser Cys Ala Ala Ser Gly Ser Ile Phe Ser Ser Asn
25 30

Tyr Arg Gln Ala Pro Gly Lys Gln'Arg Asp Leu Val
40 45

-154-



Ala
Gly
65

Gln

Ser

Gln

Val

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Ile

Phe

Asn

Ala

Thr
115

217
118
PRT

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

27

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Gln

Leu

Met

Val

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Arg

Ala

35

Ile

Phe

Asn

Ala

Thr
115

28
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tuy

Trinh tu

28

Ser Val
Ile Ser
70

Leu Lys
85
Arg Gly

Ser Ser

nhédn tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Thr Val

Ile Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhén tao

nanobody

Gly
55
Gly

Pro

Trp

Ser

Ala

Gln

Gly

Arg

Pro

Trp

26191

Ile

Asp

Glu

Asp

Arg

Ala

Ala

40

Ile

Asp

Glu

Asp

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Lys

Ala

Thr

90

Arg

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Tyr
Lys
75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ala
60
Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Val

Tyr

Cys

95

Gly

Gly
15

Ser
Leu
Val
Tyr
Cys

95

Gly

Lys
Leu
80

Thr

Thr

Ala

Asn

Val

Lys

Leu

80

Thr

Thr



Glu

- Ser

Ala
Ala
Gly
Gln
Ser

Leu

Val

Leu

Met

Leu

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Gln

Arg

Ala

35

Ile

Phe

Asn

Ala

Thr
115

29
118
PRT

Leu
Leu
20

Trp
Asp
Thr
Arg
Arg

100

Val

Trinh tyu

Trinh tu

29

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Leu

Leu

Met

Ala

50

Arg

Met

Asp

Val

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Val Lys Ser

Ser Cys Ala

Tyr Arg Gln

Ser Ala Gly

Ile Ser Arg

70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhén tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly
55

Ile Ser Arg
70

Leu Lys Pro
85

Arg Gly Trp

Ser Ser

26191

Gly

Ala

Ala

40

Ile

Asp

Glu

Asn

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ser

25

Leu

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Gly
10

Gly
Gly
Lys
Ala
Thr

90

Lys

Gly

Gly

Gly

Lys

Ala

Thr

90

Arg

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Val
Ile
Gln
Ala
60

Asn

Val

Trp

Val
Ile
Gln
Ala
60

Asn
Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg
45

.Asp

Thr

Tyr

Gly

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

15

Ser

Leu

Val

His

Cys

95

Gly

Glu

Asn

Val

Lys

Leu

80

Ala

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



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

<220>
223>

<400>

Glu

Ser

Ala

Ala

Gly

65

Gln

Ser

Leu

Val

Leu

Met

Gly

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

30
118
PRT

Trinh tu

Trinh tu

30

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

31
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

31

Glu Val Gln

1

Ser

Ala

Ala

Gly

Gln

Leu
Lys
Gly
50

Arg

Met

Arg

Ala

35

Ile

Phe

Asn

Leu

Leu

20

Trp

Asn

Thr

Ser

nhdn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu Ser

Cys Ala

Arg Gln

Val Gly

55
Ser Arg
70
Lys Pro

Gly Trp

Ser

nhédn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

Glu Ser

Cys Ala

Arg Gln

Val Gly
55

Ser Arg
70

Lys Pro

26191

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ala

Ala

40

Ile

Asp

Glu

Gly

Ser

25

Pro

Ala

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp
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Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Gly

10

Gly

Gly

Lys

Ala

Thr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Ala Gly

Ser Ser
30

Asp Leu

Ser Val

Val Tyr

Tyr Cys

95

Gln Gly
110

Ala Gly
15

Ser Ser
30

Asp Leu
Ser Val

Val Tyr

Tyr Cys

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr



Ser Asp Pro Arg
100
Léu Val Thr Val
115
<210> 32
<211> 118
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tuy
<400> 32
Lys Val Gln Leu
1
Ser Leu Arg Leu
20
Ala Met Ala Trp
35
Ala Gly Ile Asn
50
Gly Arg Phe Thr
65
Gln Met Asn Ser
Ser Asp Pro Arg
100
Leu Val Thr Val
115
<210> 33
<211> 118
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 33

Glu Val Gln Leu
1

Ser Leu Arg Leu
20

Ala Met Ala Trp

26191

85

90

95

Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr

Ser Ser

nhén tao

nanobody

Val Glu Ser Gly

Ser Cys Ala Ala

Ala
40

Tyr Arg Gln

Ser Val Gly Ile

55
Ile Ser
70

Arg Asp

Leu Pro Glu

85

Lys

Arg Gly Trp Asp

Ser Ser

nhadn tao

nanobody

Val Lys Ser Gly
5

Ser Cys Ala Ala

Tyr Arg Gln Ala

105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser
25

Pro
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Gly Ser Val Gln

10

Gly Ser Ile Phe

Gly Lys Gln Arg

45

Ala
60

Lys Tyr Asp

Ala Lys Asn Thr

75

Thr
90

Ala Val Tyr

Arg Tyr Trp Gly

Gly Ser Val Gln
10

Gly Ser Ile Phe

110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Ser Ser Asn

30

Gly Lys Gln Arg Asp Leu Val



Ala
Gly
65

Gln

Ser

Gln

Val
50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

35

Ile

Phe

Asn

Pro

Thr
115

34
118
PRT

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

34

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Leu

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

35
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

Lys

Ile

Leu

85

Arg

Ser

Val Gly
55

Ser Arg
70
Lys Pro

Gly Trp

Ser

nhéan tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu Ser

Cys Ala

Arg Gln

Val Gly

55
Ser Arg
70
Lys Pro

Gly Trp

Ser

nhdn tao

nanobody

26191

40

Ile Thr

Asp Asn

Glu Asp

Asp Thr
105

Gly Gly
Ala Ser
25

Ala Pro
40

Ile Thr
Asp Asn

Glu Asp

Asp Thr
105

-150-

Lys

Ala

Thr

90

Arg

Gly

10

Gly

Gly

Lys

Ala

Thr

90

Arg

Tyr
Lys
75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ala
60
Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Trp

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Val

Tyr

Cys

95

Gly

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Lys
Leu
80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



<400>

35

Glu Val Gln

1

Ser

“Ala

Ala

Gly

65

Gln

Ser

Leu

Leu
Met
Ser
50

Arg
Met

Asp

Val

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

<220>
<223>

<400>

Glu

Ser

Ala

Ala

Gly

65

Gln

Ser

Gln

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

Arg

Ala

35

Ile

Phe

Asn

Ala

Thr
115

36
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

36

Gln

Arg

Ala

35

Ile

Phe

Asn

Ala

Thr
115

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Val Glu

Ser Cys

Tyr Arg

Ser Val

Ile Ser

70

Leu Lys
85

Arg Gly

Ser Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

nhédn tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Ser Val

Ile Ser

70

Leu Lys
85

Arg Gly

Ser Ser

Ser

Ala

Gln

Gly

Arg

Pro

Trp

26191

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Gly

Lys

Tyr

Lys

75

Ala

Tyr

Val

Ile

Gln

Gly

60

Asn

Val

Trp

Val

Ile

Gln

Gly

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Gly
15

Arg
Leu
Val
Tyr
Cys
95

Gly

Gly
15

Arg
Leu
Val
Tyr
Cys
95

Gly

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



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

<220>
<223>

<400>

37
118
PRT
Trinh tu
Trinh tu
37

Leu

Glu Val Gln

1

Ser
Ala
Ala
Gly
65

Gln
Ser

Gln

Leu

Met

Gly

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Glu
‘1

Ser
Ala

Ala

Gly
65

vVal

Leu

Met

Leu

50

Arg

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

38
118
PRT

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

38

Gln

Arg

Ala

35

Ile

Phe

Leu

Leu

20

Trp

Asn

Thr

nhén tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Asp

55

Ile Ser Arg
70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhén tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly

55

Ile Ser Arg
70

26191

Gly

Ala

Ala

40

Ile

Asp

Glu

Asn

Gly
Ala
Ala
40

Ile

Asp

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly
Ser
25

Pro

Thr

Asn
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Gly
10

Gly
Gly
Arg
Ala
Thr

90

Arg

Gly
10

Gly
Gly

Lys

Ala

Ser

Thr

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys
75

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Gln
Phe
Arg
45

Asp
Thr

Tyr

Gly

Gln
Phe
Arg
Asp

Thr

Ala Gly
15

Ser Ser

30

Asp Leu

Ser Val

Val Tyr

Tyr Cys
95

Gln Gly
110

Ala Gly
Ser Ser
30

Asp Leu

Ser Val

Val Tyr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu
80



Gln Met Asn Ser

Ser Asp Pro Arg

100

Gln Val Thr Val

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

<220>
<223>

<400>

Glu
1

Ser

Ala

Ala

Gly

65

Gln

Ser

Leu

Val

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

115

39
118
PRT

Trinh tu

Trinh tu

39

Gln

Arg

Ala

35

Ile

Phe

Met

Pro

Thr
115

40
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

40

Glu Val Gln Leu

1

Ser Leu Arg Leu

20

26191

Leu Lys Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr

85

90

95

Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr

Ser Ser

nhén tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly

55

Ile Ser Arg
70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhén tao

nanobody

105

Gly Gly

Ala Ser
25

Ala Pro
40

Ile Thr
Asp Asn

Glu Asp

Asp Thr
105

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Val Glu Ser Gly Gly Gly Ser Val Gln Ala Gly Glu

5

10

15

Ser Cys Ala Ala Ser Gly Ser Ile Phe Ser Ser Asn

25
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30



Ala Met
Ala Leu
50

Gly Arg
65

Gln Met
Ser Asp

Gln Val

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

<220>
<223>

<400>

Glu Vval
Ser Leu
Ala Met

Ala Ala
50

Gly Arg
65

Gln Met
Ser Asp

Gln Val

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

<220>
<223>

Ala

35

Ile

Phe

Asn

Pro

Thr
115

41
118
PRT

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

41

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

42
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

Tyr

Ser

Ile

Leu

85

Arg

Ser

Arg

Val

Ser

70

Lys

Gly

Ser

Gln
Gly
55

Arg

Pro

Trp

nhédn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu
Cys
Arg
Val
Ser
70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

nhdn tao

nanobody

26191

Ala
40

Ile
Asp

Glu

Asp

Gly

Ala

Ala

40

Thr

Asp

Glu

Asp

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-163-

Gly

Lys

Ala

Thr

90

Arg

Gly

Gly

Gly

Lys

Ala

Thr

90

Arg

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Gln

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Arg
45

Gly
Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Ser
Leu
val
Tyr
Cys
95

Gly

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



<400>

Glu

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Gln

Val

Leu

Met

Leu

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

42

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

43
118
PRT

Leu
Leu
20

Trp
Asn
Thr
Ser
Arg

100

Val

Trinh tu

Trinh tu

43

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Gln

Leu

Met

Gly

50

Arg

Met

Asp

Val

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu Ser

Cys Ala

Arg Gln

Val Gly

55
Ser Arg
70
Lys Pro

Gly Trp

Ser

nhédn tao

nanobody

Met

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu Ser

Cys Ala

Arg Gln

Val Gly

55
Ser Arg
70
Lys Pro

Gly Trp

Ser

26191

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ser

25

Leu

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-164-

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



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

<220>
<223>

<400>

Glu

1

Ser

Ala

Ala

Gly

Gln

Ser

Leu

Val

Leu

Met

Leu

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

44
118
PRT

Trinh tu

Trinh tu

44

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

45
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

45

Lys Val Gln

1

Ser Leu Arg

Ala Met Ala

35

Ala Gly Ile

50

Gly Arg Phe

65

Leu

Leu

20

Trp

Asn

Thr

nhédn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu

Cys

Arg

Val

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

Arg

Pro

Trp

nhdn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Glu

Cys

Arg

Val

Ser
70

Ser

Ala

Gln

Asp

Arg

26191

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Gly

Ala

Ala

40

Ile

Asp

Gly

Ser

25

Leu

Thr

Asn

Asp

Thr
105

Gly
Ser
25

Pro

Thr

Asn

-165-

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Gly
10

Gly
Gly

Lys

Ala

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Thr

Lys

Tyr

Lys
75

Val

Ile

Gln

Ala

60

Asn

val

Trp

Val

Ile

Gln

Ala

60

Asn

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln
Phe
Arg
45

Asp

Thr

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Gly
15

Ser
Leu
Val
Tyr
Cys

95

Gly

Gly
15

Ser
Leu

Val

Tyr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu
80



Gln Met Asn Ser

Ser Asp Pro Arg

100

Leu Val Thr Val

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

<220>
<223>

<400>

115

46
118
PRT
Trinh tu

Trinh tu

46

Glu Val Gln Leu

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Gln

Leu

Met

Val

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Arg Leu
20

Ala Trp
35

Ile Asn

Phe Thr

Asn Ser

Ala Arg
100

Thr Val
115

47
118
PRT
Trinh tu

Trinh tu

47

Glu Val Gln Leu

1

Ser Leu Arg Leu

20

26191

Leu Lys Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr

85

90

95

Arg Gly Trp Asn Thr Arg Tyr Trp Gly Gln Gly Thr

Ser Ser

nhé&n tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly

55

Thr Ser Gly
70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhédn tao

nanobody

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Val Glu Ser Gly Gly Gly Ser Val Gln Ala Gly Glu

5

10

15

Ser Cys Ala Ala Ser Gly Ser Ile Phe Ser Ser Asn

25

-166-

30



Ala
Ala
Gly
65

Gln

Ser

Gln

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Ala

35

Ile

Phe

Asn

Ala

Thr
115

48
118
PRT

Trp

Asp

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

48

Glu Met Gln

1

Ser

Ala

Ala

Gly

Gln

Ser

Gln

Leu

Met

Leu

50

Arg

Met

Asp

Val

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

<220>

Arg

Ala

35

Ile

Phe

Asn

Gly

Thr
115

49
120
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Tyr Arg Gln
Ser Val Gly
55

Ile Ser Arg
70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhéan tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly

Ile Ser Arg

70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhédn tao

26191

Ala

40

Ile

Asp

Glu

Asp

Gly

Ala

Ala

40

Ile

Asp

Glu

Asp

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr

-105
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Gly

Lys

Ala

Thr

90

Arg

Gly

10

Gly

Gly

Lys

Ala

Thr

90

Arg

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Gln

Arg

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Arg

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Asp

‘Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Leu

Val

Tyr

Cys

95

Gly

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

val

Lys

Leu

80

Thr

Thr



<223> Trinh tu

<400>

49

Glu Val Gln

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Gly

Leu

Met

Gly

Gly

Gln

Ala

Thr

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

<220>
<223>

<400>

Arg

Gly

35

Ile

Arg

Met

Ser

Gln
115

50
120
PRT

Leu

Leu

20

Trp

Ser

Phe

Asn

Asn

100

Val

Trinh tu

Trinh tu

50

Glu Vval Gln

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Gly

Leu

Met

Gly

Gly

Gln

Ala

Thr

Arg

Gly

35

Ile

Arg

Met

Ser

Gln

Leu

Leu

20

Trp

Ser

Phe

Asn

Asn

100

Val

nanobody

Val

Ser

Phe

Gly

Thr

Ser

85

Ser

Thr

Glu
Cys
Arg
Ser
Val
70

Leu

Tyr

Val

Ser

Val

Gln

Ala

55

Ser

Lys

Pro

Ser

nhén tao

nanobody

Val

Ser

Phe

Gly

Thr

Ser

85

Ser

Thr

Gln

Cys

Arg

Ser

Val

70

Leu

Tyr

Val

Ser

Val

Gln

Ala

55

Ser

Lys

Pro

Ser

26191

Gly

Ala

Ala

40

Ser

Arg

Pro

Lys

Ser
120

Gly

Ala

Ala

40

Ser

Arg

Pro

Lys

Ser

Gly

Ser

25

Pro

Arg

Asp

Glu

Val
105

Gly

Ser

25

Pro

Arg

Asp

Glu

Val
105

-168-

Gly
10

Gly
Gly
Lys
Asn
Asp

90

Gln

Gly

Gly

Gly

Lys

Asn

Asp

Gln

Leu

Arg

Lys

Tyr

Ala

75

Thr

Phe

Leu

Arg

Arg

Tyr

Ala

75

Thr

Phe

Val

Thr

Glu

Tyr
60
Arg

Ala

Asp

Val

Thr

Glu

Tyr

60

Arg

Ala

Asp

Gln

Phe

Arg

45

Ala

Asn

Val

Tyr

Gln

Phe

Arg

45

Ala

Asn

Val

Tyr

Ala

Ser

30

Ala

Asp

Thr

Tyr

Tyr
110

Ala

Ser

30

Ala

Asp

Thr

Tyr

Tyr
110

Gly

Ser

Phe

Ser

Val

Tyr

95

Gly

Gly

15

Ser

Phe

Ser

Val

Tyr

95

Gly

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln



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

<220>
<223>

<400>

115

51
120
PRT

Trinh tu

Trinh tu

51

Glu Val Gln

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Gly

Leu

Met

Gly

Gly

Gln

Ala

Thr

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

<220>
<223>

<400>

Arg

Gly

35

Ile

Arg

Met

Ser

Gln
115

52
120
PRT

Leu

Leu

20

Trp

Ser

Phe

Asn

Asn

100

Val

Trinh tu

Trinh tu

52

Glu Val Gln

1

Ser Leu Arg

Ala Met Gly

35

Ala Gly Ile

50

Lys Gly Arg

Leu

Leu

20

Trp

Ser

Phe

nhan tao

nanobody

Val Glu

Ser Cys

Phe Arg

Gly Ser

Thr Ile

70

Ser Leu
85
Ser Tyr

Thr Val

nhan tao

nanobody

Val Glu
5

Ser Cys
Phe Arg

Gly Ser

Thr Ile

Ser

Val

Gln

Gly

55

Ser

Lys

Pro

Ser

Ser

Val

Gln

Gly

55

Ser

26191

120

Gly

Ala

Ala

40

Ser

Arg

Pro

Lys

Ser
120

Gly
Ala
Ala
40

Ser

Arg

Gly

Ser

25

Pro

Arg

Asp

Glu

Val
105

Gly
Ser
25

Pro

Arg

Asp

-169-

Gly

Gly

Gly

Lys

Asn

Asp

90

Gln

Gly
10

Gly
Gly

Lys

Asn

Leu

Arg

Lys

Tyr

Ala

75

Arg

Phe

Leu

Arg

Lys

Tyr

Ala

Val

Thr

Glu

Tyr

60

Arg

Ala

Asp

Val

Thr

Glu

Tyr

60

Arg

Gln

Phe

Arg

Ala

Asn

Val

Tyr

Gln

Phe

Arg

Ala

Asn

Pro

Ser

30

Glu

Asp

Thr

Tyr

Tyr
110

Ala

Ser

30

Glu

Asp

Thr

Gly
15

Ser
Phe
Ser
Val
Tyr
95

Gly

Gly

Ser

Phe

Ser

Val

Gly
Tyr
Val
val
Tyr
80

Cys

Gln

Gly
Tyr
Val
Val

Tyr



26191

65 70 75 80

Leu Gln Met Asn Ser Leu Lys Pro Glu Asp Arg Ala Val Tyr Tyr Cys
85 90 95

Ala Ala Ser Asn Ser Tyr Pro Lys Val Gln Phe Asp Tyr Tyr Gly Gln
100 105 110

Gly Thr Gln Val Thr Val Ser Ser

115 120
<210> 53
<211> 118
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Trinh ty nanobody

<400> 53

Lys 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 Thr Ser Gly Thr Ile Phe Ser Asn Asn
20 25 30

Ala Met Gly Trp Tyr Arg Gln Ala Pro Gly Lys Lys Arg Asp Leu Val
35 40 45

Ala Ser Ile Ser Ser Ser Gly Ser Thr Asn Tyr Ala Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Val Ser Arg Asp Asn Asp Lys Asn Thr Gly Tyr Leu

Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95

Leu Asp Ala Arg Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Ala
100 105 110

Gln Val Thr Val Ser Ser

115
<210> 54
<211> 118
<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> Trinh tu nanobody

<400> 54

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 Thr Ser Gly Thr Ile Phe Ser Asn Thr

-170-



Ala

Ala

Gly

65

Gln

Val

Gln

Met
Ser
50

Arg
Met
Asp

Val

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

<220>
<223>

<400>

Gly

35

Ile

Phe

Asn

Ala

Thr
115

55
118
PRT

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

55

Glu Val Gln

1.

Ser
Ala
Ala
Gly
65

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

56
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Tyr Arg

Asn Ser

Val Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhadn tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Asn Ser

Val Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhédn tao

Gln
Gly
55

Arg

Pro

Trp

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

26191

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

25

Pro

Thr

Asn

Asp

Ser
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-171-

Gly

Asn

Asp

Thr

90

Gly

Gly

10

Gly

Gly

Asn

Asp

Thr

90

Ala

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Ile

Lys

Tyr

Lys

75

Gly

Tyr

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Arg
45

Asp
Thr

Tyr

Gly

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Asn
Leu
Ala
Tyr
Cys

95

Gly

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<220>
<223>

<400>

Trinh tu

56

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ile

Pro

Leu

‘Met

Ser
50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Glu
Ser
Ala
Bla
Gly
Gln

Ile

Val

Leu

Met

Ser

50

Arg

Met

Asp

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

57
118
PRT

Leu

Leu

20

Trp

Gly

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

57

Gln

Arg

Gly

35

Ile

Phe

Asn

Ala

Leu
Leu
20

Trp
Ser
Thr

Ser

Aig
100

nanobody

Val

Ser

Tyr

Ser

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Thr

Ser

70

Lys

Gly

Ser

Ser

Val

Gln

Tyr

55

Arg

Pro

Trp

nhan tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

26191

Gly

Thr

Gly

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Gly

10

Gly

Gly

Asn

Asp

Thr

90

Ala

Gly

10

Arg

Gly

Asn

Asp

Thr
90

Gly

Val

Ile

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Arg

30

Asp

Ser

Gly

Tyr

Gln
110

Gly
15

Asn
Leu
Val
Tyr
Cys

95

Gly

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



Gln Val Thr Val

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

<220>
<223>

<400>

Glu
1
Ser
Ala
Ala
Gly
65
Gln

Ile

Pro

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

115

58
118
PRT

Trinh tu

Trinh tu

58

Gln

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

59
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

59

Glu Val Gln

1

Ser Leu Arg

Ala Met Gly

35

Ala Ser Ile

50

Leu
Leu
20

Trp

Ser

Ser Ser

nhéan tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Ser Thr

Val Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhdn tao

nanobody

Val Glu
5

Ser

Val

Gln

Tyr

55

Arg

Pro

Trp

Ser

Ser Cys Ala

Tyr Arg

Asn Ser

Gln

Gly
55

26191

Gly

Thr

Gly

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly
Ser
25

Pro

Thr

-173-

Gly

10

Gly

Gly

Asn

Asp

Thr

90

Ala

Gly
10
Gly

Gly

Asn

Val

Ile

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala
60

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Arg

Asp

Ser

Gly
15

Asn
Leu
Val
Tyr
Cys
95

Gly

Gly
15
Ser

Leu

Val

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys



26191

Gly Arg Phe Thr Val Ser Arg Asp Asn Asp Lys Asn Thr Gly Tyr Leu

65 70 75 80
Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95
Val Asp Ala Arg Arg Gly Trp Asn Ser Gly Tyr Trp Gly Gln Gly Thr
100 105 110
Gln Val Thr Val Ser Ser
115
<210> 60
<211> 118
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Trinh ty nanobody

<400> 60

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

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Thr Ile Phe Ser Asn Asn
20 25 30

Ala Met Gly Trp Tyr Arg Gln Ala Pro Gly Lys Lys Arg Asp Leu Val
35 40 45

Ala Ser Ile Ser Ser Ser Gly Ser Thr Asn Tyr Ala Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Val Ser Arg Asp Asn Asp Lys Asn Thr Gly Tyr Leu
Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95

Leu Asp Ala Arg Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Thr
100 105 110

Gln Val Thr Val Ser Ser

115
<210> 61
<211> 118
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh ty nanobody

<400> 61

Glu Val Gln Leu Met Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

-174-



Ser
Ala
Ala
Gly
65
Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

62
118
PRT

Leu

20

Trp

Ser

Thr

Ser

Arg
100

Val

Trinh tu

Trinh tu

62

Glu Val Gln

1

Ser

Ala

Ala

Gly

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

63
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Cys Ala
Arg Gln
Ser Gly

55
Ser Arg
70
Lys Pro

Gly Trp

Ser

nhédn tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu Ser

Cys Ala

Arg Gln

Ser Gly

Ser Arg

70

Lys Pro

Gly Trp

Ser

Trinh ty nhédn tao

26191

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Gly

Gly

Asn

Asp

Thr

90

Ala

Gly

Gly

Gly

Asn

Asp

Thr

90

Ala

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Ile

Lys

Tyr

Lys

75

Gly

Tyr

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Asn

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Asn
Leu
Val
Tyr
Cys
95

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<220>
<223> Trinh tu

<400>

Glu
1
Ser
Ala
Ala
Gly
65
Gln

Val

"Gln

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

63

Gln

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

64
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

64

Glu Val Gln

1

Ser

Ala

Ala

Gly

Gln

Val

Leu

Met

Ser

50

Arg

Met

Asp

Gly

Gly

35

Ile

Phe

Asn

Ala

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg
100

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

nhan tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

26191

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Gly
10

Gly
Gly
Asn
Asp
Thr

90

Ala

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Ala

Leu

Ile

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Val

Ile

Lys

Ala

60

Ser

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Gly

Asn

Leu

val

Tyr

Cys

95

Gly

Gly
15

Asn
Leu
vVal
Tyr
Cys
95

Gly

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



Gln Val Thr Val

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

<220>
<223>

<400>

Glu
1
Ser
Ala
Ala
Gly
65
Gln

Leu

Gln

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

115
65
118
PRT
Trinh tu
Trinh tuy
65
Gln Leu
Arg Leu
20
Gly Trp
35
Ile Ser
Phe Thr
Asn Asn
Ala Arg
100
Thr Val
115
66
118
PRT
Trinh tu
Trinh tu
66

Lys Val Gln Leu

1

Ser Leu Arg Leu

20

Ala Met Gly Trp

35

Ala Ser Ile Ser

50

Ser

Ser

nhan tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

nhédn tao

nanobody

vVal

Ser

Tyr

Asn

Glu Ser

Cys Ala

Arg Gln

Ser Gly

Ser

Thr

Gln

Gly

55

Arg

Pro

Trp

55

26191

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly
Thr
Ala

40

Ser

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly
Ser
25

Pro

Thr
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Gly

Gly

Gly

Asn

Asp

Thr

90

Ala

Gly

Gly

Gly

Asn

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala
60

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Pro
Ser
30

Asp

Ser

Gly

15

Asn

Leu

Val

Tyr

Cys

95

Gly

Gly
15
Asn

Leu

Val

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys



26191

Gly Arg Phe Thr Val Ser Arg Asp Asn Asp Lys Asn Thr Gly Tyr Leu

65 70 75 80
Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95
Val Asp Ala Arg Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Thr
100 105 110
' Gln Val Thr Val Ser Ser
115
<210> 67
<211> 118
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tu nanobody

<400> 67

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 Thr Ser Gly Thr Ile Phe Ser Asn Asn
20 25 30

Ala Met Gly Trp Tyr Arg Gln Ala Pro Gly Lys Lys Arg Asp Leu Val
35 40 45

Ala Ser Ile Ser Asn Ser Gly Ser Thr Asn Tyr Ala Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Val Ser Arg Asp Asn Asp Lys Asn Thr Gly Tyr Leu

Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95

Val Asp Ala Arg Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Thr
100 105 110

Gln Val Thr Val Ser Ser

115
<210> 68
<211> 118
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh ty nanobody

<400> 68

Glu Val Gln Leu Val Asp Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

-178-



Ser
Ala
Ala
Gly
65

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

69
118
PRT

Leu
20

Trp
Ser
Thr
Ser
Arg

100

Val

Trinh tu

Trinh tu

69

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ile

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

<210>
<211>
<212>

Arg

Gly

35

Ile

Phe

Asn

Gly

Thr
115

70
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

nhdn tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

Arg

Pro

Trp

26191

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Gly

Gly

Asn

Asp

Thr

90

Ala

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Gly

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Arg

30

Asp

Ser

Ala

Tyr

Gln
110

Asn

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Thr
Leu
Val
Tyr
Cys

95

Gly

Asn
Val
Lys
Leu
80

Thr

Thr

Gly

A_SI’l

Val

Lys

Leu

80

Thr

Thr



<213>

<220>
223>

<400>

Trinh tu

Trinh tu

70

Glu Val Gln

1

Ser
Ala
Ala
Gly
65
Gln

Val

Gln

Leu
Met
Ser
50

Arg
Met
Asp

Val

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

<220>
<223>

<400>

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

71
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

71

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Val

Leu

Met

Ser
50
Arg

Met

Asp

Arg

Gly

35

Ile

Phe

Asn

Ala

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

nhén tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Asn Ser

Val Ser

70

Leu Lys
85

Arg Gly

Ser Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

nhdn tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Asn Ser

Val Ser

70

Leu Lys
85

Arg Gly

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

26191

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Leu

Thr

Asn

Asp

Thr
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Gly

10

Arg

Gly

Asn

Asp

Thr
90

Gly

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Ala

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Pro

Arg

Asp

Ser

Gly

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Asn
Leu
Val
Tyr
Cys

95

Gly

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



Gln

Val

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

<220>
<223>

<400>

100
Thr Val
115
72
118
PRT
Trinh tu
Trinh tu
72

Glu Val Gln

1

Ser

Ala

Ala

Gly
65
Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Glu
l .
Sér

Ala

Ala

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

73
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

73

Val Gln Leu

Leu Arg Leu

20

Met Gly Trp

35

Ser Ile Ser

Ser Ser

nhén tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Asn Ser Gly

Val Ser Arg

70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhén tao

nanobody

Val Glu Ser
5
Ser Cys Ala

Tyr Arg Gln

Asn Ser Gly

26191

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Arg

Thr

Ala

40

Ser

105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly
Ser
25

Pro

Thr
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Gly

Lys

Gly

Asn

Asp

Thr

90

Gly

Gly
10
Gly

Gly

Asn

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Ile

Lys

Tyr

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

110

Pro

Arg

30

Asp

Ser

Gly

Tyr

Gln
110

Pro
Ser
30

Asp

Ser

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly
15
Asn

Leu

Val

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys



26191

50 55 60

Gly Arg Phe Thr Val Ser Arg Asp Asn Asp Lys Asn Thr Gly Tyr Leu
65 70 75 80

Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95

Val Asp Ala Arg Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Thr
100 105 110

Gln Val Thr Val Ser Ser

115
<210> 74
<211> 118
<212> PRT

<213> Trinh tuy nhé&n tao

<220>
<223> Trinh ty nanobody

<400> 74

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

Ser Leu Arg Leu Ser Cys Thr Thr Ser Gly Thr Ile Phe Ser Asn Asn
20 25 30

Ala Met Gly Trp Tyr Arg Gln Ala Pro Gly Lys Lys Arg Asp Leu Val
35 40 45

Ala Ser Ile Ser Asn Ser Gly Ser Thr Asn Tyr Ala Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Val Ser Arg Asp Asn Asp Lys Asn Thr Gly Tyr Leu
65 70 75 80

Gln Met Asn Asn Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95

Leu Asp Ala Arg Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Thr
100 105 110

Gln Val Thr Val Ser Ser

115
<210> 75
<211> 118
<212> PRT

' <213> Trinh ty nhén tao

<220>
<223> Trinh ty nanobody

<400> 75

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Ala Gly Gly
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Ser

Ala

Ala

Gly

Gln

Ile

Pro

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

76
118
PRT

Leu

20

Trp

Gly

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

76

- Glu Val Gln

1

Ser
Ala
Ala
Gly
65

Gln
Val

Arg

Leu

Met

Ser

50

Arg

Met

Asp

Val

<210>
<211>

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

77
118

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Ser

Tyr

Ser

Val

Leu

85

Arg

Ser

Cys

Arg

Thr

Ser

70

Lys

Gly

Ser

Val

Gln

Tyr

55

Arg

Pro

Trp

nhé&n tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

26191

Thr

Gly

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Ser
105

-183-

10

Gly

Gly

Asn

Asp

Thr

90

Ala

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Gly

Ile

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Arg

30

Asp

Ser

Gly

Tyr

Gln
110

15

Asn

Leu

Val

Tyr

Cys

95

Gly

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<212>
<213>

<220>
<223>

<400>

PRT

Trinh tu

Trinh tu

77

Lys Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

. <220>

<223>

<400>

Glu
Ser
Ala
Ala
Gly

65

Gln

Val

Leu

Met

Ser

50

Arg

Met

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

78
118
PRT.

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

78

Gln

Arg

Gly

35

Ile

Phe

Asn

Leu

Leu

20

Trp

Ser

Thr

Ser

nhdn tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Asn Ser

Val Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhdn tao

Ser

Ala

Gln

Gly

Arg

Pro

Trp

nanobody

Val Glu

Ser Cys

Tyr Arg

Asn Ser

Val Ser

70

Leu Lys
85

Ser

Ala

Gln

Gly

Arg

Pro

26191

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

-184-

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Ala

Gly

10

Gly

Gly

Asn

Asp

Thr
90

Leu

Ile

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Gln Pro

Phe Ser
30

Arg Asp
45

Asp Ser

Thr Gly

Tyr Tyr

Gly Gln
110

Gln Ala

Phe Ser
30

Arg Asp
45
Asp Ser

Thr Gly

Tyr Tyr

Gly

15

Asn

Leu

Val

Tyr

Cys

95

Gly

Gly

15

Asn

Leu

Val

Tyr

Cys
95

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr



Val Asp

Gln Val

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

<220>
<223>

<400>

Glu Val
1

Ser Leu
Ala Met
Ala Ser

50

Gly Arg
65

Gln Met
Leu Asp

Gln Val

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

220>
<223>

<400>

Glu Val
1

Ser Leu

Ala Met

Ala Arg
100

Thr Val
115

79

118

PRT
Trinh tu
Trinh tu
79

Gln Leu
Arg Leu

20

Gly Trp
35

Ile Thr
Phe Thr
Ser Ser
Ala Arg

100
Thr Val

115

80

118

PRT
Trinh tu
Trinh tu
80

Gln Leu
Arg Leu

20

Gly Trp
35

26191

Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Thr
105 110

Ser Ser

nhadn tao

nanobody

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
Ser Cys Ala Thr Ser Gly Thr Thr Phe Arg Ser Asn
25 30

Tyr Arg Gln Gly Pro Gly Lys Lys Arg Asp Leu Val
40 45

Asn Ser Gly Ser Thr Asn Tyr Ala Asp Ser Val Lys
55 60

Val Ser Arg Asp Asn Asp Lys Asn Thr Gly Tyr Leu
70 75 80

Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95

Arg Gly Trp Asn Thr Gly Tyr Trp Gly Gln Gly Thr
105 110

Ser Ser

nhan tao

nanobody

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
5 10 15

Ser Cys Ala Thr Ser Arg Thr Ile Phe Arg Ser Asn
25 30

Tyr Arg Gln Gly Pro Gly Lys Lys Arg Asp Leu val
40 45

-185-



Ala
Gly
65

Gln

Val

Gln

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Lys

Ser

Ala

Ala

Gly

65

Gln

Val

Gln

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

<210>
1 <211>
<212>
<213>

<220>
<223>

<400>

Ile

Phe

Asn

Ala

Thr
115

81
118
PRT

Thr

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

81

Gln

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

82
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

82

Asn Ser Gly
55

Val Ser Arg
70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhédn tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Asn Ser Gly

55

Val Ser Arg
70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhédn tao

nanobody

26191

Ser Thr

Asp Asn

Glu Asp

Asn Thr
105

Gly Gly
Thr Ser
25

Val Pro
40

Ser Thr
Asp Asn

Glu Asp

Asn Thr
105

-186-

Asn

Asp

Thr

90

Gly

Gly

10

Gly

Gly

Asn

Asp

Thr
90

Gly

Tyr
Arg
75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Ala
60
Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

Gly

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Val

Tyr

Cys

95

Gly

Gly
15

Asn
Leu
Val
Tyr
Cys
95

Gly

Lys
Leu
80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



Glu

Ser

Ala

Ala

Gly

65

Gln

Leu

Gln

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

1<220>
<223>

<400>

Gln
Arg
Gly
35

Ile
Phe
Asn

Ala

Thr
115

83
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

83

Glu Val Gln

1

Ser
Ala
Ala
Gly
65
. Gln

Ile

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

<210>

Arg
Gly
35

Ile
Phe
Asn

Gly

Thr
115

84

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Val

Ser

Tyr

Ser

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

nhé&n tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

26191

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Gly
10

Gly
Gly
Asn
Asp
Thr

90

Ala

Gly
10

Ala
Gly
Asn
Asp
Thr

90

Gly

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Arg

Asp

Ser

Ala

Tyr

Gln
110

Gly
15

Asn
Leu
Val
Tyr
Cys
95

Gly

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<211>
<212>
<213>

<220>
<223>

<400>

Glu
1

Ser
Ala
Ala
Gly
_ 65

Gln

Ile

Gln

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

118
PRT

Trinh tu

Trinh tu

84

Gln

Arg

Gly

35

Ile

Ser

Asn

Gly

Thr
115

85
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

85

Glu Val Gln

1

Ser’

Ala

Ala

Gly

65

Gln

Leu

Met

Ser

50

Arg

Met

Arg
Gly
35

Ile

Phe

Asn

Leu

Leu

20

Trp

Ser

Thr

Ser

nhdn tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu Ser

Cys Ala

Arg Gln

Ser Gly

55
Ser Arg
70
Lys Pro

Gly Trp

Ser

nhén tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu
85

Glu Ser

Cys Ala

Arg Gln

Ser Gly
55

Ser Arg
70

Lys Pro

26191

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

-188-

Gly
10

Ala
Gly
Asn
Asp
Thr

90

Gly

Gly
10

Gly
Gly
Asn

Asp

Met
90

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Pro

Arg

30

Asp

Ser

Ala

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gly

Ser

Leu

val

Tyr

Cys

95

Gly

Gly

15

Asn

Leu

Val

Tyr

Cys
95

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr



26191

Val Asp Ala Arg Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Thr

100 105 110
Gln Val Thr Val Ser Ser
115
<210> 86
<211> 118
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh ty nanobody

<400> 86

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Ile Ile Phe Ser Asn Asn
20 25 30

Ala Met Gly Trp Tyr Arg Gln Ala Pro Gly Lys Lys Arg Asp Leu Val
35 40 45

Ala Ser Ile Ser Asn Ser Gly Ser Ala Asn Tyr Ala Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Val Ser Arg Asp Asn Asp Lys Asn Thr Gly Tyr Leu
65 70 75 80

len Met Asn Ser Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95

Val Asp Ala Arg Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Thr
100 105 110

Gln Val Thr Val Ser Ser
115

<210> 87

<211> 118

<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> .Trinh ty nanobody

<400> 87

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 Thr Thr Ser Gly Thr Ile Phe Ser Asn Asn
20 25 30

Ala Met Gly Trp Tyr Arg Gln Ala Pro Gly Lys Lys Arg Asp Leu Val
35 40 45

-189-



Ala

Gly

Gln

Leu

Gln

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Ile

Phe

Asn

Ala

Thr
115

88
118
PRT

Ser

Thr

Asn

Arg

100

Val

Trinh tu

Trinh tu

88

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

89
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

89

Asn Ser
Val Ser
70

Leu Lys
85
Arg Gly

Ser Ser

nhén tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Ile Ser

Val Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhdn tao

Gly
55
Gly

Pro

Trp

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

nanobody

26191

Ser

Asp

Glu

Asn

Gly

Thr

Ala-

40

Ser

Asp

Glu

Asn

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Asn

Asp

Thr

90

Ala

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Gly

Tyr
Lys
75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Phe

Ala
60
Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

Gly

Tyr

Gln
110

Pro

Arg

30

Asp

Ser

Gly

Tyr

Gln
110

Val

Tyr

Cys

95

Gly

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Lys
Leu
80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



Glu

Ser

Ala

Ala

Gly

65

Gln

Ile

Pro

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Gln

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

90
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

90

‘Glu Val Gln

1

Ser
Ala
Ala
Gly
65

Gln

Ile

Pro

Leu

Met

Ser

50

Arg

Met

Asp

Val

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Val Glu Ser

Ser Cys Val

Tyr Arg Gln

Ser Thr Tyr
55

Val Ser Arg
70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhédn tao

nanobody

Met Glu Ser

Ser Cys Thr

Tyr Arg Gln

Ser Thr Tyr
55

Val Ser Arg
70

Leu Lys Pro
85

Arg Gly Trp

Ser Ser

26191

Gly

Thr

Gly

40

Ser

Asp

Glu

Asn

Gly

Ala

Gly

40

Ser

Asp

Glu

Asn

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-191-

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Ala

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Ala

Leu

Ile

Lys

Tyr

Lys

75

Gly

Tyr

Met

Leu

Lys

Tyr

Lys

75

Gly

Tyr

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Val

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Gly
15

Asn
Leu
Val
Tyr
Cys
95

Gly

Gly
15

Asn
Leu
Val
Tyr
Cys
95

Gly

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<210>

91
<211> 118
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 91
Glu Val Gln Leu
1
Ser Leu Arg Leu
20
Ala Met Gly Trp
35
Ala Ser Ile Ser
50
Gly Arg Phe Thr
65
Gln Met Asn Ser
Ile Asp Gly Arg
100
Gln Val Thr Val
115
<210> 92
<211> 118
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 92
Glu Met Gln Leu
1
Ser Leu Arg Leu
20
Ala Met Gly Trp
35
Ala Ser Ile Gly
50
Gly Arg Phe Thr
65
Gln Met Asn Ser

nhdn tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Asn Ser Gly

55

Val Ser Arg
70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhén tao

nanobody

Val Glu Ser

Ser Cys Val

Tyr Arg Gln

Ser Thr Tyr
55

Val Ser Arg
70

Leu Lys Pro

26191

Gly

Ile

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Gly

40

Ser

Asp

Glu

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

-192-

Gly

Ala

Gly

Asn

Asp

Thr

90

Gly

Gly

10

Gly

Gly

Asn

Asp

Thr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Val

Ile

Lys

Tyr

Lys

75

Gly

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Gln Pro

Phe Arg

30

Arg Asp

Asp Ser

Thr Ala

Tyr Tyr

Gly Gln
110

Gln Pro

Phe Ser
30

Arg Asp
45
Asp Ser

Thr Gly

Tyr Tyr

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

15

Asn

Leu

Val

Tyr

Cys

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr



Ile Asp Ala Arg
' 100
Pro Val Thr Val
115
<210> 93
<211> 118
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 93
Glu Val Gln Leu
1
Ser Leu Arg Leu
20
Ala Met Gly Trp
35
"Ala Ser Ile Ser
50
Gly Arg Phe Thr
65
Gln Met Asn Ser
Val Asp Ala Arg
100
Gln Val Thr Val
115
<210> 94
<211> 118
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 94

Glu Val Gln Leu
1

Ser Leu Arg Leu
20

Ala Met Gly Trp

26191

85

90

95

Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Thr

Ser Ser

nhén tao

nanobody

Val Glu Ser Gly

Ser Cys Ala Thr

Ala
40

Tyr Arg Gln

Asn Ser Gly Ser

55
Val Ser
70

Arg Asp

Leu Pro Glu

85

Lys

Arg Gly Trp Asn

Ser Ser

nhdn tao

nanobody

Val Glu Ser Gly
5

Ser Cys Ala Thr

Tyr Arg Gln Val

105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser
25

Pro

-193-

Gly Leu Val Gln

10

Gly Ile Ile Phe

Gly Lys Lys Arg

Ala
60

Asn His Asp

Lys Asn Thr

75

Asp

Thr Val

90

Gly Tyr

Ala Tyr Trp Gly

Gly Leu Val Gln
10

Gly Thr Ile Phe

110

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Gly

15

Asn

Leu

Val

Tyr

Cys

95

Gly

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly Gly

15

Ser Asn Asn

30

Gly Lys Lys Arg Asp Leu Val



“Ala

Gly

65

Gln

Val

Gln

Ser
50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

35

Ile

Phe

Asn

Ala

Thr
115

95
118
PRT

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

95

Glu Val Gln

1
Ser

Ala

Ala

Gly

65

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

96
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

Asn

Val

Leu

85

Arg

Ser

Ser Gly
Ser Arg
70

Lys Pro

Gly Trp

Ser

nhé&n tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu Ser

Cys Ala

Arg Gln

Ser Gly
55

Ser Arg
70
Lys Pro

Gly Trp

Ser

nhén tao

nanobody

26191

40

Ser

Asp

Glu

Asn

Arg

Thr

Ala

40

Ser

Asp

Glu

Asn

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Asn

Asp

Thr

90

Gly

Gly

Gly

Gly

Asn

Asp

Thr

90

Ala

Tyr
Lys
75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Ala
60
Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

Gly

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Val

Tyr

Cys

95

Gly

Gly

Asn

Leu

Val

Tyr

Cys

95

Gly

Lys
Leu
80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<400>

96

Lys Val Gln

1

Ser

Ala

Ala

Gly

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Ala

Gly

65

Gln

Val

Gln

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

97
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

97

Gln

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

nhén tao

nanobody

Val

Pro

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

26191

Gly
Thr
Ala
40

Ser
Asp

Glu

Asn

Glu
Thr
Ala
40

Ser
Asp

Glu

Asn

Gly

Ser

25

Pro

Thr

Asn

Asp

Ser
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-195-

Gly

10

Gly

Gly

Asn

Asp

Thr
90

Gly

Gly

10

Lys

Gly

Asn

Asp

Thr
90

Gly

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Pro

Arg

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Arg

30

Asp

Ser

Gly

Tyr

Gln
110

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Gly'
Asn
Val
Lys
Leu
80

Thr

Thr

Gly
Asn
Val
Lys
Leu
80

Thr

Thr



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

<220>
<223>

<400>

98
118
PRT

Trinh tu

Trinh tu

98

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Glu

Ser

Ala

Ala

Gly
65

Val

Leu

Met

Ser

50

Arg

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

99
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

99

Gln
Arg
Gly
35

Ile

Phe

Leu

Leu

20

Trp

Thr

Thr

nhdn tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Asn Ser

Val Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhédn tao

nanobody

Met Glu

Ser Cys

Tyr Arg

Asn Ser

Val Ser
70

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

Ser

Ala

Gln

Gly

55

Arg

26191

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly
Thr
Gly
40

Ser

Asp

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly
Ser
25

Pro

Thr

Asn

-196-

Gly
10

Lys
Gly
Asn
Asp
Thr

90

Gly

Gly
10

Gly
Gly

Asn

Asp

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys
75

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln
Phe
Arg
45

Asp

Thr

Pro

Arg

30

Gly

Ser

Gly

Tyr

Gln
110

Pro

Arg

Asp

Ser

Gly

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Gly
15

Ser
Leu

Val

Tyr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu
80



Gln Met
. Leu Asp

Gln Val

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

<220>
<223>

<400>

Glu Val
1

Ser Leu
Ala Met
Ala Ser

50

Gly Arg
65

Gln Met
Val Asp

Gln Val

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

<220>
<223>

<400>

Glu Val
1

Ser Leu

Ser Ser
Ala Arg

100
Thr Val

115

100
118
PRT
Trinh tu
Trinh tu
100
Gln Leu
Arg Leu

20

Gly Trp
35

Ile Thr
Phe Thr
Asn Ser
Ala Arg

100
Thr Val

115

101
118
PRT
Trinh tu
Trinh tu
101
Gln Leu

Arg Leu
20

26191

Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr

85 90 95

Arg Gly Trp Asn Thr Gly Tyr Trp Gly Gln Gly Thr
105 110

Ser Ser

nhé&n tao

nanobody

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
Ser Cys Ala Thr Ser Gly Ile Ile Phe Ser Asn Asn
25 30

Tyr Arg Gln Gly Pro Gly Lys Lys Arg Asp Leu Val
40 45

Asn Thr Gly Ser Thr Asn Tyr Ala Asp Ser Val Lys
55 60

Val Ser Arg Asp Asn Asp Arg Asn Thr Val Tyr Leu
70 75 80

Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95

Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Thr
105 110

Ser Ser

nhdn tao

nanobody

Val Glu Ser Gly Gly Gly Leu Val Gln Ala Gly Gly .
5 10 15

Ser Cys Thr Thr Ser Gly Thr Ile Phe Ser Asn Asn
25 30

-197-



Ala
Ala
Gly
65

Gln

Leu

.Gln

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Glu
1
Ser
Ala
Ala
Gly
65
Gln

Val

Gln

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

Gly

35

Ile

Phe

Asn

Ala

Thr
115

102
118
PRT

Trp
Ser
Thr
Asn
Arg

100

Val

Trinh tu

Trinh tu

102

Gln
Arg
Gly
35

Ile
Phe
Asn

Ala

Thr
115

103
117
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

26191

Tyr Arg Gln Ala Pro
40

Asn Ser Gly Ser Thr
55

Val Ser Arg Asp Asn
70

Leu Lys Pro Glu Asp
85

Arg Gly Trp Asn Thr
105

Ser Ser

nhan tao

nanobody

Val Glu Ser Gly Gly

Ser Cys Ala Thr Ser
25

Tyr Arg Gln Ala Pro
40

Asn Ser Gly Ser Thr

Val Ser Arg Asp Asn
70

Leu Lys Pro Glu Asp
85

Arg Gly Trp Asn Thr
105

Ser Ser

nhdn tao

nanobody
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Gly

Asn

Asp

Thr

90

Ala

Gly

10

Arg

Gly

Asn

Asp

Thr

90

Gly

Lys
Tyr
Lys
75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Arg
45

Asp
Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Asp

Ser

Gly

Tyr

Gln
110

Pro

Arg

30

Asp

Ser

Gly

Tyr

Gln
110

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Ser
Leu
Ala
Tyr
Cys

95

Gly

Val
Lys
Leu
80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<400>

103

Glu Val Gln

1

Leu
Met
Ser
Arg
65

Met

Asp

Val

Arg

Gly

Ile

50

Phe

Asn

Ala

Thr

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

<220>
<223>

<400>

Glu
1
Ser
Ala
Ala
Gly
Gln

Ile

Gln

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

Leu

Trp

35

Ser

Thr

Ser

Arg

Val
115

104
118
PRT

Leu

Ser

20

Tyr

Asn

Val

Leu

Arg

100

Ser

Trinh tu

Trinh tu

104

Gln

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Val

Cys

Arg

Ser

Ser

Lys

85

Gly

Ser

Glu

Ala

Gln
Gly
Arg
70

Pro

Trp

Ser

Thr

Ala

Ser

55

Asp

Glu

Asn

nhén tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ser

Val

Gln

Gly

55

Arg

Pro

Trp

26191

Gly

Ser

Pro

40

Thr

Asn

Asp

Thr

Gly

Ala

Ala

40

Ser

Asp

Glu

Asn

Gly

Gly

25

Gly

Asn

Asp

Thr

Ala
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Leu
10

Thr
Lys
Tyr
Lys
Gly

90

Tyr

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Gly

Val

Ile

Lys

Ala

Asn

75

Val

Trp

Leu

Ser

Lys

Tyr

Lys

75

Gly

Tyr

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Pro

Ser

Asp

45

Ser

Gly

Tyr

Gln

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gly

Asn

30

Leu

Val

Tyr

Cys

Gly
110

Ala

Arg

30

Asp

Ser

Gly

Tyr

Gln
110

Gly

Asn

Val

Lys

Leu

Thr

95

Thr

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Ser

Ala

Ala

Gly

Gln

80

Val

Gln

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<210> 105
<211> 118
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tuy
<400> 105
Glu Val Gln Leu
1
Ser Leu Arg Leu
20
Ala Met Gly Trp
35
Ala Ser Ile Ser
50
Gly Arg Phe Thr
65
Gln Met Asn Ser
Val Asp Ala Arg
100
Gln Val Thr Val
115
<210> 106
<211> 118
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 106
Glu Val Gln Leu
1
Ser Leu Arg Leu
20
Ala Met Gly Trp
35
-Ala Ser Ile Ser
: 50
Gly Arg Phe Thr
65

nhén tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu

Cys

Arg

Ser

Ser

70

Lys

Gly

Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

nhédn tao

nanobody

Val

Ser

Tyr

Ser

Val

Glu

Cys

Arg

Ser

Ser
70

Ser

Ala

Gln

Gly

55

Arg

26191

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly
Thr
Ala
40

Ser

Asp

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly
Ser
25

Pro

Thr

Asn

-200-

Gly
10

Arg
Gly
Asn
Asp
Thr

90

Ala

Gly
10

Gly
Gly

Asn

Asp

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys
75

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Val

Lys

Ala

60

Asn

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

Asp

Thr

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Gly

Gly

Asn

Leu

val

Tyr

Cys

95

Gly

Gly
15

Asn
Leu

Val

Tyr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu
80



Gln Met Asn Ser

Leu Asp Ala Arg

100

Gln Val Thr Val

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

<220>
<223>

<400>

'Glu
1

Ser

Ala

Ala

Gly

Gln

Val

Gln

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

115

107

118

PRT
Trinh tu
Trinh tu
107

Gln Leu
Arg Leu

20

Gly Trp
35

Ile Ser
Phe Thr
Asn Ser
Ala Arg

100
Thr Val

115

108
118
PRT
Trinh tu

Trinh tu

108

Glu Val Gln Leu

!

Ser Leu Arg Leu

20

26191

Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr

85 90 95

Arg Gly Trp Asn Thr Ala Tyr Trp Gly Gln Gly Thr
105 110

Ser Ser

nhén tao

nanobody

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

Ser Cys Ala Thr Ser Lys Pro Ile Phe Arg Ser Asn
25 30

Tyr Arg Gln Ala Pro Gly Lys Lys Arg Asp Leu Val
40 45

Asn Ser Gly Ser Thr Asn Tyr Ala Asp Ser Val Lys

55 60
Val Ser Arg Asp Asn Asp Lys Asn Thr Gly Tyr Leu
70 75 80
Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95
Arg Gly Trp Asn Thr Gly Tyr Trp Gly Gln Gly Thr
105 110
Ser Ser
nhdn tao
nanobody

Val Glu Ser Glu Gly Gly Leu Val Gln Pro Gly Gly
5 10 15

Ser Cys Thr Thr Ser Gly Thr Ile Phe Ser Asn Asn
25 30

-201-



Ala

Ala

Gly

65

Gln

Leu

Gln

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Gly

35

Ile

Phe

Asn

Ala

Thr
115

109
118
PRT

frp
Ser
Thr
Asn
Arg

100

Val

Trinh tu

Trinh tu

109

-Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

110
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Tyr Arg Gln

Asn Ser Gly
55

Val Ser Arg
70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhén tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Asn Ser Gly
55

Val Ser Arg
70

Pro Lys Pro
85
Arg Gly Trp

Ser Ser

nhédn tao

26191

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Gly

Asn

Asp

Thr

90

Ala

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Ala

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Lys Arg
45

Ala Asp
60
Asn Thr

Val Tyr

Trp Gly

Val Gln

Ile Phe

Lys Arg

45
Ala Asp
60
Asn Thr

Val Tyr

Trp Gly

Asp

Ser

Gly

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Asn
Leu
Val
Tyr
Cys

95

Gly

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<223>

<400>

Glu
1
Ser
Ala
Ala
Gly
65
Gln
Ile

Pro

Val

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Trinh tu

110

Gln

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

111
118
PRT

Leu

Leu

20

Trp

Gly

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

111

Glu Met Gln

1

Ser

Ala

Ala

Gly

65

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

nanobody

Val Glu

Ser Cys

Tyr Arg

Ser Thr

Val Ser

70

Leu Lys
85

Arg Gly

Ser Ser

Ser

Val

Gln

Tyr

55

Arg

Pro

Trp

nhdn tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Asn Ser

Val Ser

70

Leu Lys
85

Arg Gly

Ser Ser

Ser

Ala

Gln

Gly

Arg

Pro

Trp

26191

Glu

Thr

Gly

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105
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Gly
10

Gly
Gly
Asn
Asp
Thr

90

Ala

Gly

Arg

Gly

Asn

Asp

Thr

90

Gly

Val

Ile

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Ser

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Pro

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Pro

Arg

Asp

Ser

Gly

Tyr

Gln
110

Gly

Asn

Leu

Val

Tyr

Cys

95

Gly

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



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

<220>
<223>

<400>

115

112
118
PRT

Trinh tu

Trinh tu

112

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ile

Pro

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Lys
1

Ser
Ala

Ala

Gly

Val

Leu

Met

Ser

50

Arg

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

113
118
PRT

Leu
Leu
20

Trp
Gly
Thr
Ser
Arg

100

Val

Trinh tu

Trinh tu

113

Gln

Arg

Gly

35

Ile

Phe

Leu

Leu

20

Trp

Ser

Thr

nhadn tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Ser Thr

Val Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhén tao

nanobody

Val Glu
5

Ser Cys
Tyr Arg

Asn Ser

Val Ser

Ser

val

Gln

Tyr

55

Arg

Pro

Trp

Ser

Ala

Gln

Gly

55

Arg

26191

Gly

Thr

Gly

40

Ser

Asp

Glu

Asn

Gly
Ala
Ala
40

Ser

Asp

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly
Ser
25

Pro

Thr

Asn

-204-

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Ala

Gly
10

Gly
Gly

Asn

Asp

Val

Ile

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Leu

Lys

Tyr

Lys

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Thr

Lys

Ala

60

Asn

Gln Pro

Phe Ser
30

Arg Asp

45

Asp Ser

Thr Gly

Tyr Tyr

Gly Gln
110

Gln Pro

Leu Asp
30

Arg Asp

Asp Ser

Thr Gly

Gly

15

Asn

Leu

Val

Tyr

Cys

95

Gly

Gly

15

Asp

Leu

Val

Tyr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Asp

Tyr

Val

Lys

Leu



65

Gln Met
Ile Asp

Gln Val

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

<220>
<223>

<400>

Lys Val
R

Ser Leu
Ala Met
Ala Ser

50

Gly Arg
Gln Met
Ile Asp

.Gln Val

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

<220>
<223>

<400>

Glu Val
1

Ser Leu

Asn Ser
Ala Arg

100
Thr Val

115

114

118

PRT
Trinh tu
Trinh tu
114

Gln Leu
Arg Leu

20

Gly Trp
35

Ile Ser
Phe Thr
Asn Ser
Ala Arg

100
Thr Val

115

115
118
PRT
Trinh tu
Trinh tu

115

Gln Leu

Arg Leu

26191

70 75 80

Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95

Arg Gly Trp Asn Thr Gly Tyr Trp Gly Gln Gly Thr
105 110

Ser Ser

nhédn tao

nanobody

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
Ser Cys Ala Thr Ser Arg Thr Ile Phe Arg Ser Asn
25 30

Tyr Arg Gln Ala Pro Gly Lys Lys Arg Asp Leu Val
40 45

Asn Ser Gly Ser Thr Asn Tyr Ala Asp Ser Val Lys
55 60

Val Ser Arg Asp Asn Asp Lys Asn Thr Gly Tyr Leu
70 75 80

Leu Lys Pro Glu Asp Thr Gly Val Tyr Tyr Cys Thr
85 90 95

Arg Gly Trp Asn Thr Gly Tyr Trp Gly Gln Gly Thr
105 110

Ser Ser

nhédn tao

nanobody

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
5 10 15

Ser Cys Ala Thr Ser Gly Thr Ile Phe Ser Asn Asn

-205-



Ala

Ala

Gly

65

Arg

Val

Gln

Met

Ser

50

Arg

Met

Asp

Val

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

. <220>
<223>

<400>

20

Gly Trp
35

Ile Ser
Phe Thr
Asn Ser
Ala Arg

100
Thr Val

115

116
118
PRT
Trinh tu

Trinh tu

116

Glu Val Gln Leu

1

Ser

Ala

Ala

Gly

65

Gln

Ile

Pro

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

Arg Leu
20

Gly Trp
35

Ile Ser
Phe Thr
Asn Ser
Ala Arg

100
Thr Val

115

117
118
PRT
Trinh tu

Tyr Arg

Asn Ser

Val Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhén tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Ser Thr

Gln
Gly
55

Arg

Pro

Trp

Ser

Val

Gln

Tyr
55

Val Ser Arg

70

Leu Lys
85
Arg Gly

Ser Ser

nhén tao

Pro

Trp

26191

Val
40

Ser
Asp

Glu

Asn

Gly

Thr

Gly

40

Ser

Asp

Glu

Asn

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-206-

Gly

Asn

Asp

Thr

90

Gly

Gly
10

Gly
Gly
Asn
Asp
Thr

90

Ala

Lys
Tyr
Lys
75

Gly

Tyr

Leu

Ile

Lys

Tyr

Lys

75

Gly

Tyr

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Arg
45

Asp
Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

30

Asp

Ser

Gly

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Gly

Tyr

Gln
110

Leu

Val

Tyr

Cys

95

Gly

Gly

15

Asn

Leu

Val

Tyr

Cys

95

Gly

Val
Lys
Leu
80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<220>
<223>

<400>

Trinh ty

117

Glu Val Gln

1

Ser

Ala

Ala

Gly

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Lys
1
Ser
Ala
Ala
Gly
65

Gln

Val

Val

Leu

Met

Ser

50

Arg

Met

Asp

Arg
Gly
35

Ile
Phe
Asn

Ala

Thr
115

118
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

118

Gln

Arg

Gly

35

Ile

Phe

Asn

Ala

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg
100

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Ser

Glu Ser

Cys Ala

Arg Gln

Ser Gly

55
Ser Arg
70
Lys Pro

Gly Trp

Ser

nhdn tao

nanobody

Val

Ser

Tyr

Asn

Val

Leu

85

Arg

Glu Ser

Cys Ala

Arg Gln

Ser Gly

55

Ser Arg
70

Lys Pro

Gly Trp

26191

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-207-

Gly

Lys

Gly

Asn

Asp

Thr

90

Gly

Gly

Arg

Gly

Asn

Asp

Thr

90

Gly

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Val

Ile

Lys

Thr

60

Asn

Val

Trp

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Pro

Arg

Asp

Ser

Gly

Tyr

Gln
110

Pro

Arg

30

Asp

Ser

Gly

Tyr

Gln
110

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



Gln Val Thr Val

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

. <220>
<223>

<400>

115

119
118
PRT

Trinh tu

Trinh tu

119

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Val

Gln

Leu

Met

Ser

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Ala

Arg

Gly

35

Ile

Phe

Asn

Ala

Thr
115

120
118
PRT

Leu

Leu

20

Trp

Ser

Ala

Ser

Arg

100

Val

Trinh tu

Trinh tu

120

Val Gln Leu

Leu Arg Leu

20

Met Gly Trp

35

Ser Ile Ser

50

Ser Ser

nhédn tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Asn Ser

Val Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhdn tao

nanobody

Val Glu
5
Ser Cys

Tyr Arg

Asn Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

Ser

Ala

Gln

Gly
55

26191

Gly

Thr

Ala

40

Ser

Asp

Glu

Asn

Gly

Thr

Ala

40

Ser

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly
Ser
25

Pro

Thr

-208-

Gly
10

Arg
Gly
Asn
Asp
Thr

90

Gly

Gly

Gly

Gly

Asn

Leu

Thr

Lys

Tyr

Lys

75

Gly

Tyr

Leu

Thr

Lys

Tyr

Val

Ile

Lys

Ala

60

Asn

Val

Trp

Val

Ile

Lys

Ala
60

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Pro

Arg

30

Asp

Ser

Gly

Tyr

Gln
110

Pro
Ser
30

Asp

Phe

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Gly
15
Asn

Leu

Val

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys



‘Gly Arg
65

Gln Met
Val Asp

Gln Val

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

<220>
<223>

<400>

Glu Val
1

Ser Leu
Ala Met
Ala Ala

50

Gly Arg
65

- Gln Met
Ser Asp

Leu Val

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

<220>
<223>

<400>

Phe

Asn

Ala

Thr
115

121
118
PRT

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

121

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

. 122

118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

122

Asp Val Gln Leu

1

26191

Val Ser Arg Asp Asn

70

Leu Lys
85
Arg Gly

Ser Ser

nhdn tao

nanobody

Val Glu

Pro Glu Asp

Trp Asn Thr

Ser

Ser Cys Ala

Tyr Arg

Ser Val

Gln

Gly
55

Ile Ser Arg

70

Leu Arg
85
Arg Gly

Ser Ser

nhédn tao

nanobody

Pro

Trp

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Asp
Thr
90

Ala

Gly
10

Gly
Gly
Lys
Ser
Thr

90

Arg

Lys Asn Thr Gly
75

Gly Val Tyr Tyr

Tyr Trp Gly Gln
110

Ser Val Gln Pro
Ser Ile Phe Ser
30

Lys Arg Arg Asp
45

Tyr Ala Asp Ser
60

Lys Asn Thr Val
75

Ala Val Tyr Tyr

Tyr Trp Gly Gln
110

Tyr
Cys
95

Gly

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Leu
80
Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Val Glu Ser Gly Gly Gly Ser Val Gln Pro Gly Glu

5

-209-

10

15



Ser

" Ala

Ala

Gly

65

Gln

Ser

Leu

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Glu

1 .

Ser

Ala

Ala

Gly

65

Gln

Ser

Leu

Val

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

123
118
PRT

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

123

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

124
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Ser Cys Ala
Tyr Arg Gln
Ser Val Gly

55

Ile Ser Arg
70

Leu Arg Pro
85
Arg Gly Trp

Ser Ser

nhén tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly

Ile Ser Arg

70

Leu Arg Pro
85
Arg Gly Trp

Ser Ser

nhé&n tao

26191

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-210-

Gly

Gly

Lys

Ser

Thr

90

Arg

Gly
10

Gly
Gly
Lys
Ser
Thr

90

Arg

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Leu

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ile

Arg

Ala

60

Asn

Val

Trp

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



<220>
<223>

<400>

Glu

1

Ser

Ala

Ala

Gly

Gln

Ser

Leu

Val

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Trinh tu
124
Gln Leu

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

125
118
PRT

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

125

Glu Val Gln

1

Ser

Ala

Ala.

Gly
Gln

Ser

Leu

Met

Ala

50

Arg

Met

Asp

Arg

Ala

35

Ile

Phe

Asn

Pro

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg
100

nanobody

Val Glu Ser
Ser Cys Ala
Tyr Arg Gln
Ser Val Gly
Ile Ser Arg

70

Leu Arg Pro
85

Arg Gly Trp

Ser Ser

nhdn tao

nanobody

Val Glu Ser
Ser Cys Ala
Tyr Arg Gln

Ser Val Gly
55

Ile Ser Arg
70

Leu Arg Pro
85

Arg Gly Trp

26191

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-211-

Gly
10

Gly
Gly
Lys
Ser
Thr

90

Arg

Gly
10

Gly
Gly
Lys
Ser
Thr

90

Arg

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Ser
Leu
Val
Tyr
Cys

95

Gly

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



Leu Val Thr Val

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

<220>
<223>

- <400>

Glu
1
Ser
Ala
Ala
Gly
65
Gln

Ser

Leu

Val

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

115
126
118
PRT
Trinh tu
Trinh tu
126
Gln Leu
Arg Leu
20
Ala Trp
35
Ile Asn
Phe Thr
Asn Ser
Pro Arg
100
Thr Val
115
127
118
PRT
Trinh tu
Trinh tu
127

Glu Val Gln Leu

1

Ser Leu Arg Leu

20

Ala Met Ala Trp

35

Ala Ala Ile Asn

50

Ser Ser

nhédn tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly

55

Ile Ser Arg
70

Leu Arg Pro
85
Arg Gly Trp

Ser Ser

nhédn tao

nanobody

Val Glu Ser
5

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly
55

26191

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

Ala

Ala

40

Val

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly
Ser
25

Pro

Thr

-212-

Gly
10

Gly
Gly
Lys
Ser
Thr

90

Arg

Gly
10
Gly

Gly

Lys

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Leu

Ser

Lys

Tyr

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Val

Ile

Arg

Ala
60

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Pro

Ser

30

Glu

Ser

Val

Tyr

Gln
110

Pro
Ser
30

Asp

Ser

Gly
15

Ser
Leu
Val
Tyr
Cys
95

Gly

Gly
15
Ser

Leu

Val

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys



26191

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu

65 70 75 80
Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr
85 90 95
Ser Asp Pro Arg Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
100 105 110
Leu Val Thr Val Ser Ser
115
<210> 128
<211> 118
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh ty nanobody

<400> 128

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 Ser Ile Phe Ser Ser Asn
20 25 30

Ala Met Ala Trp Tyr Arg Gln Ala Pro Gly Lys Gln Arg Asp Leu Val
35 40 45

Ala Ala Ile Asn Ser Val Gly Val Thr Lys Tyr Ala Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu
65 70 75 80

Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr
85 90 95

Ser Asp Pro Arg Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser

115
<210> 129
<211> 118
<212> PRT

<213> Trinh tuy nhédn tao

<220>
<223> Trinh ty nanobody

<400> 129

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

-213-



Ser
Ala
~Ala
Gly
65

Gln

Ser

Leu

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

130
118
PRT

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

130

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Leu

Leu

Met

Ala

50

Arg

Met

Asp

Val

<210>
<211>
<212>

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

131
118
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly
55

Ile Ser Arg
70

Leu Arg Pro
85
Arg Gly Trp

Ser Ser

nhédn tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly
55

Ile Ser Arg
70

Leu Arg Pro
85

Arg Gly Trp

Ser Ser

26191

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

-214-

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Gly

Lys

Ser

Thr

90

Arg

Gly

Gly

Gly

Lys

Ser

Thr

90

Arg

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Leu

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ile

Arg

Ala

60

Asn

Val

Trp

Val

Ile

Gln

Ala

60

Asn

Val

Trp

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

30

Glu

Ser

vVal

Tyr

Gln
110

Pro

Ser

30

Glu

Ser

Val

Tyr

Gln
110

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Asn

val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<213>

<220>
223>

<400>

Glu
1

Ser
Ala
Ala
Gly
" 65

Gln

Ser

Leu

Val

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Trinh tu

Trinh tu

131

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

132
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

132

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Leu

Met

Ala

50

Arg

Met

Asp

Arg

Ala

35

Ile

Phe

Asn

Pro

Leu

Leu

20

Trp

Gln

Thr

Ser

Arg

nhdn tao

nanobody

Val Glu

Ser Cys

Tyr Arg

Ser Val

Ile Ser

70

Leu Lys
85
Arg Gly

Ser Ser

nhén tao

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

nanobody

Val Glu

Ser Cys

Tyr Arg

Ser Val

Ile Ser

70

Leu Lys
85

Arg Gly

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

26191

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr

-215-

Gly

Gly

Gly

Lys

Ala

Thr

90

Arg

Gly

10

Gly

Gly

Lys

Ala

Thr
90

Arg

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly
15

Ser
Leu
vVal
Tyr
Cys
95

Gly

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



100

Leu Val Thr Val

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

<220>
<223>

<400>

115

133
118
PRT

Trinh tu

Trinh tu

133

Glu Val Gln

1

Ser

Ala

Ala

Gly

Gln

Ser

Leu

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

134
118
PRT

Leu

Leu

20

Trp

Gly

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

134

Glu Val Gln

1

Ser Leu Arg

Ala Met Ala

35

Ala Ala Ile

Leu
Leu
20

Trp

Thr

Ser

Ser

nhdn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu Ser

Cys Ala

Arg Gln

Val Gly

55
Ser Arg
70
Lys Pro

Gly Trp

Ser

nhan tao

nanobody

Val

Ser

Tyr

Ser

Glu Ser

Cys Ala

Arg Gln

Val Gly

26191

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

Ala

Ala

40

Val

105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly
Ser
25

Pro

Thr

-216-

Gly

Gly

Gly

Lys

Ala

Thr

90

Arg

Gly
10
Gly

Gly

Lys

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Val

Ile

Arg

Ala
60
Asn

Val

Trp

Val

Ile

Arg

Ala

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala
Ser
30

Asp

Ser

Gly
15

Ser
Leu
val
Tyr
Cys
95

Gly

Gly
15
Ser

Leu

Val

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys



26191

50 55 60
Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Val Tyr Leu
65 70 75 80
Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr
85 90 95
Ser Asp Pro Arg Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser

115
<210> 135
<211> 118
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh ty nanobody

<400> 135

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Ser Val Gln Ala Gly Glu
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Ile Phe Ser Ser Asn
20 25 30

Ala Met Ala Trp Tyr Arg Gln Ala Pro Gly Lys Arg Arg Asp Leu Val
35 40 45

Ala Ala Ile Asn Thr Val Gly Val Thr Lys Tyr Ala Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Val Tyr Leu
65 70 75 80

Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr
85 90 95

Ser Asp Pro Arg Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser

115
<210> 136
<211> 118
<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> Trinh ty nanobody

<400> 136

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Ser Val Gln Ala Gly Glu

-217-



Ser

Ala

Ala

Gly

Gln

Ser

Leu

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

137
118
PRT

Leu

20

Trp

Asn

Thr

Ser

Arg
100

Val

Trinh tu

Trinh tu

137

Glu Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Leu

Leu

Met

Ala

50

Arg

Met

Asp

Val

<210>
<211>

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

138
118

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Ser Cys Ala

Tyr Arg Gln

Gly Val Gly

Ile Ser Arg

70

Leu Lys Pro
85
Arg Gly Trp

Ser Ser

nhédn tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Pro Val Gly
55

Ile Ser Arg
70

Leu Lys Pro
85

Arg Gly Trp

Ser Ser

26191

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-218-

10

Gly

Gly

Lys

Ala

Thr

90

Arg

Gly
10

Gly
Gly
Lys
Ala
Thr

90

Arg

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ile

Arg

Ala

60

Asn

Val

Trp

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln
110

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Asn

Val

Lys

Leu

80

Thr

Thr

Glu

Asn

Val

Lys

Leu

80

Thr

Thr



<212>
<213>

<220>
<223>

<400>

PRT

Trinh tu

Trinh tu

138

Asp Val Gln

1

Ser
Ala
Ala
Gly
65
“Gln

Ser

Leu

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

 <400>

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

139
118
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

139

Asp Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Leu

Met

Ala

50

Arg

Met

Arg

Ala

35

Ile

Phe

Asn

Leu
Leu
20

Trp
Ser

Thr

Ser

nhdn tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly

55

Ile Ser Arg
70

Leu Arg Pro
85
Arg Gly Trp

Ser Ser

nhén tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Thr Val Gly

Ile Ser Arg

70

Leu Arg Pro
85

26191

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

Ala

Ala

40

Val

Asp

Glu

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

-219-

Gly
10

Gly
Gly
Lys
Ser
Thr

90

Arg

Gly

10

Gly

Gly

Lys

Ser

Thr
90

Leu

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Leu

Ser

Lys

Tyr

Lys

75

Ala

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Val

Ile

Arg

Ala

60

Asn

Val

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

Asp

Thr

Tyr

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Val

Tyr

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

15

Ser

Leu

Val

Tyr

Cys
95

Gly

Thr

Val

Lys

Leu

80

Thr

Thr

Gly

Thr

Val

Lys

Leu

80

Thr



Ser Asp Pro Arg

Leu Val Thr Val

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

<220>
<223>

<400>

Asp Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ser

~Leu

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Gly Ser Ile Phe

1

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

100
115
140
118
PRT
Trinh tuy
Trinh tu
140
Leu
Arg Leu
20
Ala Trp
35
Ile Asn
Phe Thr
Asn Ser
Pro Arg
100
Thr Val
115
141
10
PRT
Trinh tu
Trinh tu
141
142
10
PRT
Trinh tu

26191

Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
105 110

Ser Ser

nhédn tao

nanobody

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

Ser Cys Ala Ala Ser Gly Ser Ile Phe Ser Ser Asn
25 30

Tyr Arg Gln Ala Pro Gly Lys Arg Arg Asp Leu Val
40 45

Ser Val Gly Val Thr Lys Tyr Ala Asp Ser Val Lys
55 60

Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu
70 75 80

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

Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
105 110

Ser Ser

nhén tao

CDR

Ser Ser Asn Ala Met Ala
5 10

nhédn tao

-220-



<220>
<223> Trinh tu
<400> 142

Gly Thr Ile Phe

1

<210> 143
<211> 10

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

<223> Trinh tu
<400> 143

Gly Ser Ile Phe
1

<210> 144
<211> 10

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

<223> Trinh tu
<400> 144

Gly Ser Ile Phe
1

<210> 145
<211> 10

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

<223> Trinh tu
<400> 145

Gly Gly Ile Phe
1

<210> 146
<211> 10

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

<223> Trinh tu
<400> 146

Gly Arg Thr Phe

26191

CDR

Ser Ser Asn Ala Met Ala
5 10

nhdn tao

CDR

Ser Ser Asn Ala Lys Ala
5 10

nhédn tao

CDR

Ser Arg Asn Ala Met Ala
5 10

nhén tao

CDR

Ser Arg Asn Ala Met Ala
5 10

nhén tao

CDR

Ser Ser Tyr Ala Met Gly

-221-



1

<210> 147
<211> 10

<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 147

Gly Thr Ile Phe
1

<210> 148
<211> 10

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

<223> Trinh tu
<400> 148

Gly Thr Ile Phe
1

<210> 149
<211> 10

<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 149

Gly Ile Ile Phe
1

<210> 150
-<211> 10
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 150
Arg Thr Ile Phe
1

<210> 151
<211> 10

26191

5 10

nhédn tao

CDR

Ser Asn Asn Ala Met Gly
5 10

nhadn tao

CDR

Ser Asn Thr Ala Met Gly
5 10

nhan tao

CDR

Ser Asn Asn Ala Met Gly
5 10

nhadn tao

CDR

Arg Ser Asn Ala Met Gly
5 10

-222-



<212>
<213>

<220>
<223>

_<400>

PRT
Trinh tu

Trinh tu

151

Gly Thr Ile Phe

1

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

<220>
<223>

<400>

152
10
PRT
Trinh tu

Trinh tu

152

Gly Thr Ile Phe

1

- <210>
<211>
' <212>
<213>

<220>
<223>

<400>

153

10

PRT
Trinh tu

Trinh tu

153

Lys Thr Ile Phe

1

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

<220>
-<223>

<400>

154
10
PRT
Trinh tu

Trinh tu

154

Gly Thr Thr Phe

1

<210>
<211>

S <212>

<213>

<220>
<223>

155
10
PRT
Trinh tu

Trinh tu

26191

nhdn tao

CDR

Arg Ser Asn Ala Met Gly
5 10

nhdn tao

CDR

Arg Thr Asn Ala Met Gly
5 10

nhén tao

CDR

Arg Ser Asn Ala Met Gly
5 10

nhdn tao

CDR

Arg Ser Asn Ala Met Gly
5 10

nhdn tao

CDR
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. <400> 155

Ala Thr Ile Phe
1

<210> 156
<211> 10
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 156

Gly Leu Ile Phe

1

<210> 157
<211> 10
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 157

Gly Ser Ile Phe

1

<210> 158
<211> 10
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 158

Arg Thr Ile Phe

1

<210> 159
<211> 10
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 159

Gly Thr Val Phe
1

26191

Arg Ser Asn Ala Met Gly
5 10

nhdn tao

CDR

Ser Asn Asn Ala Met Gly
5 10

nhdn tao

CDR

Arg Ser Asn Ala Met Gly
5 10

nhdn tao

CDR

Ser Asn Asn Ala Met Gly
5 10

nhén tao

CDR

Ser Asn Asn Ala Met Gly
5 10

-224-



26191

<210> 160
<211> 10
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Trinh ty CDR

<400> 160

Lys Pro Ile Phe Arg Ser Asn Ala Met Gly
1 _ 5 10
<210> 161

<211> 10

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tu CDR

<400> 161

Gly Leu Thr Leu Asp Asp Tyr Ala Met Gly
1 5 10
<210> 162

<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tu CDR

<400> 162

Ala Ile Asn Ser Val Gly Val Thr Lys
1 5

<210> 163
<211> 9
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh ty CDR

<400> 163

Val Ile Asn Ser Val Gly Ile Thr Lys
1 5

<210> 164
<211> 9
<212> PRT
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<213>

<220>
<223>

<400>

Trinh tu

Trinh tu

164

Gly Ile Asn Ser

1

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

<220>
<223>

<400>

165

9

PRT
Trinh tu

Trinh tu

165

Gly Ile Asn Ser

1

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

<220>
<223>

<400>

166

9

PRT
Trinh tu

Trinh tu

166

Ala Ile Asn Ser

1

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

<220>
<223>

<400>

167

9

PRT
Trinh tu

Trinh tu

167

Leu. Ile Asn Ser

1

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

<220>
<223>

168

9

PRT
Trinh tu

Trinh tu

nhdn tao

CDR

26191

Val Gly Ile Thr Lys

5

nhdn tao

CDR

Val Asp Ile Thr Lys

5

nhédn tao

CDR

Val Gly Ile Thr Lys

5

nhédn tao

CDR

Val Gly Ile Thr Lys

5

nhé&n tao

CDR
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<400>

168

Val Ile Asn Thr

1

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

<220>
<223>

<400>

169

9

PRT
Trinh tu

Trinh tu

169

Leu Ile Asp Ser

1

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

<220>
<223>

<400>

170

9

PRT
Trinh ty

Trinh tuy

170

Gly Ile Asn Ser

1

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

<220>
<223>

<400>

171

9

PRT
Trinh tu

Trinh tu

171

Val Ile Asn Lys

1

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

<220>
<223>

<400>

172

9

PRT
Trinh tu

Trinh tu

172

Ser Ile Asn Ser

1

26191

Val Gly Ile Thr Lys
5 .

nhédn tao

CDR

Ala Gly Ile Thr Lys
5

nhén tao

CDR

Val Gly Ile Ala Lys
5

nhé&n tao

CDR

Val Gly Ile Thr Lys
5

nhédn tao

CDR

Val Gly Ile Thr Lys
5
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<210>
<211>
<212>
<213>

1 <220>
<223>

<400>

173

9

PRT
Trinh tu

Trinh tu

173

Gly Ile Asn Ser

1

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

<220>
<223>

<400>
1

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

<220>
<223>

<400>

174

9

PRT
Trinh tu

Trinh tu

174

Ala Ile Asn Ser

175

9

PRT
Trinh tu

Trinh tu

175

Ser Ile Asp Ser

1

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

<220>
<223>

<400>

176

10

PRT
Trinh tu

Trinh tu

176

Gly Ile Ser Gly

1

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

177

10

PRT
Trinh tu

26191

nhén tao

CDR

Val Asp Ile Thr Arg
5

nhdn tao

CDR

Val Gly Thr Thr Lys
5

nhdn tao

CDR

Val Gly Ile Thr Lys
5

nhén tao

CDR

Ser Ala Ser Arg Lys Tyr

5

nhdn tao
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<220>
<223> Trinh tuy CDR

<400> 177

Gly Ile Ser Gly Ser Gly Ser Arg Lys Tyr
1 5 10
<210> 178

<211> 9

<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> Trinh ty CDR

<400> 178

Ser Ile Ser Ser Ser Gly Ser Thr Asn
1 5

<210> 179
<211> 9
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tyu CDR

<400> 179

Ser Ile Ser Asn Ser Gly Ser Thr Asn
1 5

<210> 180
<211> 9
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tuy CDR

<400> 180

Ser Ile Gly Ser Thr Tyr Ser Thr Asn
1 5

<210> 181
<211> 9
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tuy CDR

<400> 181
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Ser Ile Ser Ser

1

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

<220>
<223>

<400>

182

9

PRT
Trinh tu

Trinh tu

182

Ser Ile Thr Asn

1

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

<220>
<223>

<400>

183

9

PRT
Trinh tu

Trinh tu

183

Ser Ile Ser Asn

1

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

<220>
<223>

<400>

184

9

PRT
Trinh tu

Trinh tuy

184

Ser Ile Ser Ile

1

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

<220>
<223>

<400>

185

9

PRT
Trinh tu

Trinh tu

185

Ser Ile Thr Asn

1

26191

Thr Tyr Ser Thr Asn

5

nhédn tao

CDR

Ser Gly Ser Thr Asn

5

nhédn tao

CDR

Ser Gly Ser Ala Asn

5

nhédn tao

CDR

Ser Gly Ser Thr Asn

5

nhan tao

CDR

Thr Gly Ser Thr Asn

5
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<210> 186
<211> 10
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh ty CDR

<400> 186

Asp Pro Arg Arg Gly Trp Asp Thr Arg Tyr
1 5 10
<210> 187

<211> 10

<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> Trinh ty CDR

<400> 187

Asp Ala Arg Arg Gly Trp Asp Thr Arg Tyr
1 5 10
<210> 188

<211> 10

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tu CDR

<400> 188

Asp Pro Arg Arg Gly‘Trp Asn Thr Arg Tyr
1 5 10
<210> 189

<211> 10

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tuy CDR

<400> 189

Asp Gly Arg Arg Gly Trp Asp Thr Arg Tyr
1 5 10
<210> 190

<211> 10

<212> PRT

<213> Trinh tu nhan tao
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<220>
<223> Trinh tu CDR

<400> 190

Asp Ala Arg Arg Gly Trp Asn Thr Lys Tyr
1 5 10
<210> 191

<211> 11

.<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Trinh ty CDR

<400> 191

Ser Asn Ser Tyr Pro Lys Val Gln Phe Asp Tyr
1 5 10
<210> 192

<211> 10

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tyu CDR

<400> 192

Asp Ala Arg Arg Gly Trp Asn Thr Ala Tyr
1 5 10
<210> 193

<211> 10

<212> PRT

<213> Trinh ty nhdn tao

<220>

<223> Trinh tuy CDR

<400> 193

Asp Ala Arg Arg Gly Trp Asn Ser Gly Tyr
1 5 10
<210> 194

<211> 10

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Trinh ty CDR

<400> 194
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.Asp Ala Arg Arg
1

<210> 195
<211> 10

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

<223> Trinh tu
<400> 195

Asp Gly Arg Arg
1

<210> 196
<211> 10

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

<223> Trinh tu
<400> 196

Asp Ala Arg Arg

26191

Gly Trp Asn Thr Gly Tyr
5 10

nhé&n tao

CDR

Gly Trp Asn Thr Gly Tyr
5 10

nhdn tao

CDR

Gly Trp Asn Thr Gly Phe

1 5 10
<210> 197

<211> 10

<212> PRT

<213> Trinh tu nhén tao
<220>

<223> Trinh tu CDR

<220>

<221> MISC_FEATURE

222> (2)..(2)

<223> X = Pro, Ala or Gly
<220>

<221> MISC_FEATURE

222> (7)..(7)

<223> X = Asp or Asn
<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> X = Thr or Ser
<220>

<221> MISC_FEATURE

<222> (9)..(9)

<223> X = Arg, Lys, Ala or Gly
<220>
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<221> MISC_FEATURE
<222> (10)..(10)
<223> X = Tyr or Phe

<400> 197

Asp Xaa Arg Arg Gly Trp Xaa Xaa Xaa Xaa
1 5 10
<210> 198

<211> 25

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu khung

<400> 198
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Ser Val Gln Ala Gly Glu
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25
<210> 199
<211> 25
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh ty khung

<400> 199
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Ser Val Gln Pro Gly Glu
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25
<210> 200
<211> 25
<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Trinh tuy khung

<400> 200

Asp Val Gln Leu Val Glu Ser Gly Gly Gly Ser Val Gln Pro Gly Glu
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25
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<210> 201
<211> 25

<212> PRT

. <213> Trinh tu
<220>

<223> Trinh tuy
<400> 201

Glu Val Gln Leu
1

Ser Leu Arg Leu

20
<210> 202
<211> 25
<212> PRT
<213> Trinh tu
<220>
'<223> Trinh tu
<400> 202

Glu Val Gln Leu
1

Ser Leu Arg Leu

20
<210> 203
<211> 25
<212> PRT
<213> Trinh ty
<220>
<223> Trinh tu
<400> 203

Glu Val Gln Leu
1

Ser Leu Arg Leu

20
<210> 204
<211> 25
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 204

nhén tao

khung

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Glu
10

5

26191

Ser Cys Ala Ala Ser

nhan tao

khung

Val Glu Ser Gly Gly Gly Ser Val Gln Pro Gly Gly
10

5.

25

Ser Cys Ala Ala Ser

nhdn tao

khung

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
10

5

25

Ser Cys Ala Ala Ser

nhdn tao

khung

25
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Asp Val Gln Leu

1

Ser Leu Arg Leu

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

<220>
<223>

<400>

20
205
14
PRT
Trinh tu
Trinh tu
205

Trp Tyr Arg Gln

1

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

<220>
<223>

<400>

206

14

PRT
Trinh tu

Trinh tu

206

Trp Tyr Arg Gln

1

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

<220>
<223>

<400>

207

14

PRT
Trinh tu

Trinh tu

207

Trp Tyr Arg Gln

1

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

<220>
<223>

<400>

208

14

PRT
Trinh tu

Trinh tu

208

Trp Tyr Arg Gln

1

26191

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
5 10 15

Ser Cys Ala Ala Ser
25

nhdn tao

khung

Ala Pro Gly Lys Arg Arg Asp Leu Val Ala
5 10

nhdn tao

khung

Ala Pro Gly Lys Gln Arg Asp Leu Val Ala
5 10

nhén tao

khung

Ala Pro Gly Lys Arg Arg Glu Leu Val Ala
5 10

nhédn tao

khung

Ala Pro Gly Lys Gln Arg Glu Leu Val Ala
5 10
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<210> 209
<211> 39

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

<223> Trinh tu
<400> 209

Tyr Ala Asp Ser
1

Lys. Asn Thr Val

20

Ala Val Tyr Tyr

35
<210> 210
<211> 39
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 210

Tyr Ala Asp Ser
1

Lys Asn Thr Val

20

Ala Val Tyr Tyr

35
<210> 211
<211> 11
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 211

Trp Gly Gln Gly
1

<210> 212
<211> 11

<212> PRT
<213> Trinh tu

26191

nhédn tao

khung

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala
5 10 15

Tyr Leu Gln Met Asn Ser Leu Lys Pro Glu Asp Thr
25 30

Cys Thr Ser

nhadn tao

khung

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
5 10 15

Tyr Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr
25 30

Cys Thr Ser

‘nhén tao

khung

Thr Gln Val Thr Val Ser Ser
5 10

nhdn tao
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<220>
<223> Trinh ty khung

<400> 212

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10
<210> 213

<211> 10

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh ty CDR

<400> 213

Gly Ser Ile Phe Ser Ser Thr Ala Met Ala
1 5 10
<210> 214

<211> 9

<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> Trinh ty CDR

<400> 214

Ala Ile Ser Ser Val Gly Val Thr Lys
1 5

<210> 215
<211> 9
<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> Trinh tu CDR

<400> 215

Ala ile Gln Ser Val Gly Val Thr Lys
1 5

<210> 216
<211> 9
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tu CDR

<400> 216
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Ala Ile Gly Ser Val Gly Val Thr Lys
1 5

<210> 217
<211> 9
<212> PRT

<213> Trinh tuy nhdn tao

<220>
<223> Trinh tyu CDR

<400> 217

Ala Ile Thr Ser Val Gly Val Thr Lys
1 5

<210> 218
<211> 9
<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> Trinh tu CDR

<400> 218

Ala Ile Asn Thr Val Gly Val Thr Lys
1 5

<210> 219
<211> 9
<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> Trinh tuy CDR

<400> 219

Ala Ile Asn Gly Val Gly Val Thr Lys
1 5

<210> 220
<211> 9
<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> Trinh tu CDR

<400> 220

Ala Ile Asn Pro Val Gly Val Thr Lys
1 5

<210> 221
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<211> 9
<212> PRT
<213> Trinh ty nhén tao

<220>
<223> Trinh tyu CDR

<400> 221

Ala Ile Ser Thr Val Gly Val Thr Lys

1 5
<210> 222
<211> 118
<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> Trinh ty nanobody

<400> 222

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 Ser Ile Phe Ser Ser Thr
20 25 30

Ala Met Ala Trp Tyr Arg Gln Ala Pro Gly Lys Arg Arg Asp Leu Val
35 40 45

Ala Ala Ile Ser Ser Val Gly Val Thr Lys Tyr Ala Asp Ser Val Lys
"~ 50 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu

Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr
85 90 95

Ser Asp Pro Arg Arg Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser

115
<210> 223
<211> 118
<212> PRT

<213> Trinh ty nhén tao

1 <220>
<223> Trinh ty nanobody

<400> 223

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
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Ser

Ala

Ala

Gly

65

Gln

Ser

Leu

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

<220>
<223>

<400>

Glu
1
Ser
Ala
Ala
Gly
65
Gln
Ser

Leu

Val

Leu

Met

Ala

50

Arg

Met

Asp

Val

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

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

224
118
PRT

Leu
20

Trp

Ser

Thr

Ser

Arg

100

Val

Trinh tu

Trinh tu

224

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

225
369
PRT

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Trinh tu

Ser

Tyr

Thr

Ile

Leu

85

Arg

Ser

Cys Ala

Arg Gln

Val Gly

55
Ser Arg
70
Arg Pro

Gly Trp

Ser

nhédn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu Ser

Cys Ala

Arg Gln

Val Gly

55
Ser Arg
70
Arg Pro

Gly Trp

Ser

nhdn tao

26191

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Ser

25

Pro

Thr

Asn

Asp

Thr
105

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr
105

-241-

Gly

Gly

Lys

Ser

Thr

90

Arg

Gly
10

Gly
Gly
Lys
Ser
Thr

90

Arg

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Leu

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ile

Arg

Ala

60

Asn

Val

Trp

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln
110

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Thr

Val

Lys

Leu

80

Thr

Thr

Gly

Asn

Val

Lys

Leu

80

Thr

Thr



<220>
<223> Trinh tu

<400>

225

Asp Val Gln

1

Ser
Ala
Ala
Gly
65

Gln
Ser
Leu
Val
Leu
145
Met
Ser
Gly
Gln
Ile
225
Ser
Glu

Cys

Arg

Leu

Met

Ala

50

Arg

Met

Asp

Val

Gln

130

Arg

Ser

Ile

Arg

Met

210

Gly

Ser

Ser

Ala

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr

115

Leu

Leu

Trp

Ser

Phe

195

Asn

Gly

Gly

Gly

Ala

275

Ala

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Val

Ser

Val

Gly

180

Thr

Ser

Ser

Gly

Gly

260

Ser

Pro

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu

Cys

Arg

165

Ser

Ile

Leu

Leu

Gly

245

Gly

Gly

Gly

Glu

Cys

Arg

Val

Ser

70

Arg

Gly

Ser

Ser

Ala

150

Gln

Gly

Ser

Arg

Ser

230

Gly

Leu

Ser

Lys

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

Gly

Gly

135

Ala

Ala

Ser

Arg

Pro

215

Arg

Ser

Val

Ile

Arg

26191

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

120

Gly

Ser

Pro

Asp

Asp

200

Glu

Ser

Gly

Gln

Phe

280

Arg

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr

105

Gly

Gly

Gly

Gly

Thr

185

Asn

Asp

Ser

Gly

Pro

265

Ser

Asp

-242-

Gly

10

Gly

Gly

Lys

Ser

Thr

90

Arg

Gly

Leu

Phe

Lys

170

Leu

Ala

Thr

Gln

Gly

250

Gly

Ser

Leu

Leu

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Val

Thr

155

Gly

Tyr

Lys

Ala

Gly

235

Ser

Gly

Thr

Val

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Gly

Gln

140

Phe

Leu

Ala

Thr

Val

220

Thr

Glu

Ser

Ala

Ala

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gly

125

Pro

Ser

Glu

Asp

Thr

205

Tyr

Leu

Val

Leu

Met

285

Ala

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln

110

Gly

Gly

Ser

Trp

Ser

190

Leu

Tyr

Val

Gln

Arg

270

Ala

Ile

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Ser

Asn

Phe

Val

175

Val

Tyr

Cys

Thr

Leu

255

Leu

Trp

Ser

Gly
Thr
Val
Lys
Leu
80

Thr
Thr
Glu
Ser
Gly
160
Ser
Lys
Leu
Thr
Val
240
vVal
Ser

Tyr

Ser



Val
305

Ser

290

Gly Val Thr

Arg Asp Asn

Arg Pro Glu Asp
340

Gly Trp Asp Thr
355

Ser

<210> 226

<211> 369

<212> PRT

<213> Trinh tu

<220>

<223> Trinh tu

<400> 226

Asp Val Gln

1

Ser
Ala
Ala
Gly
Gin
Ser
Leu
Val
Leu

145

Met

Leu

Met

Ala

50

Arg

Met

Asp

Val

Gln

130

Arg

Ser

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr

115

Leu

Leu

Trp

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Val

Ser

Val

295

Lys Tyr Ala
310

Ser Lys Asn
325

Thr Ala Val

Arg Tyr Trp

nhén tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Thr Val Gly

55

Ile Ser Arg
70

Leu Arg Pro
85

Arg Gly Trp
Ser Ser Gly
Glu Ser Gly

135

Cys Ala Ala
150

Arg Gln Ala
165

26191

Asp

Thr

Tyr

Gly
360

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

120

Gly

Ser

Pro

Ser

Val

Tyr

345

Gln

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr

105

Gly

Gly

Gly

Gly

-243-

Val
Tyr
330

Cys

Gly

Gly

10

Gly

Gly

Lys

Ser

Thr

90

Arg

Gly

Leu

Phe

Lys
170

Lys
315
Leu

Thr

Thr

Leu

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Val

Thr

155

Gly

300

Gly

Gln

Ser

Leu

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Gly

Gln

140

Phe

Leu

Arg

Met

Asp

Val
365

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gly

125

Pro

Ser

Glu

Phe

Asn

Pro

350

Thr

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln

110

Gly

Gly

Ser

Trp

Thr
Ser
335

Arg

Val

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Ser

Asn

Phe

Val
175

Ile
320
Leu

Arg

Ser

Gly

Thr

Val

Lys

Leu

80

Thr

Thr

Glu

Ser

Gly

160

Ser



Ser
Gly
Gln
Ile
225
Ser
Glu
Cys
Arg
Val
305
Ser

Arg

Gly

Ser-

Ile

Arg

Met

210

Gly

Ser

Ser

Ala

Gln

290

Gly

Arg

Pro

Trp

Ser

Phe

195

Asn

Gly

Gly

Gly

Ala

275

Ala

Val

Asp

Glu

Asp
355

Gly

180

Thr

Ser

Ser

Gly

Gly

260

Ser

Pro

Thr

Asn

Asp

340

Thr

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

<220>
<223>

<400>

227
369
PRT
Trinh tu

Trinh tu

227

Asp Val Gln Leu

1

Ser Leu Arg Leu

20

Ala Met Ala Trp

35

Ala Ala Ile Asn

50

Ser Gly

Ile Ser

Leu Arg

Leu Ser

230
Gly Gly
245
Gly Leu
Gly Ser
Gly Lys
Lys Tyr

310

Ser Lys
325
Thr Ala

Arg Tyr

nhédn tao

nanobody

Val Glu
5

Ser

Arg

Pro

215

Arg

Ser

Val

Ile

Arg

295

Ala

Asn

Val

Trp

Ser

Ser Cys Ala

Tyr Arg

Ser Val

Gln

Gly
55

26191

Asp

Asp

200

Glu

Ser

Gly

Gln

Phe

280

Arg

Asp

Thr

Tyr

Gly
360

Gly

Ala

Ala

40

Val

Thr

185

Asn

Asp

Ser

Gly

Pro

265

Ser

Asp

Ser

Val

Tyr

345

Gln

Gly
Ser
25

Pro

Thr

-244-

Leu

Ala

Thr

Gln

Gly

250

Gly

Ser

Leu

Val

Tyr

330

Cys

Gly

Gly
10
Gly

Gly

Lys

Tyr

Lys

Ala

Gly

235

Ser

Gly

Thr

Val

Lys

315

Leu

Thr

Thr

Leu

Ser

Lys

Tyr

Ala

Thr

Val

220

Thr

Glu

Ser

Ala

Ala

300

Gly

Gln

Ser

Leu

Val

Ile

Arg

Ala
60

Asp

Thr

205

Tyr

Leu

Val

Leu

Met

285

Ala

Arg

Met

Asp

Val
365

Gln

Phe

Arg

45

Asp

Ser

190

Leu

Tyr

Val

Gln

Arg

270

Ala

Ile

Phe

Asn

Pro

350

Thr

Pro
Ser
30

Asp

Ser

Val

Tyr

Cys

Thr

Leu

255

Leu

Trp

Ser

Thr

Ser

335

Arg

Val

Gly
15
Ser

Leu

Val

Lys

Leu

Thr

Val

240

Val

Ser

Tyr

Thr

Ile

320

Leu

Arg

Ser

Gly

Asn

Val

Lys



Gly
Gln
Ser
Leu
Val
Leu
145
Met
Ser
Gly
Gln
Ile
225
Ser
Glu
Cys
Arg
Val
305
Ser
Arg

Gly

Ser

Arg

Met

Asp

Val

Gln

130

Arg

Ser

Ile

Arg

Met

210

Gly

Ser

Ser

Ala

Gln

290

Gly

Arg

Pro

Trp

Phe

Asn

Pro

Thr

115

Leu

Leu

Trp

Ser

Phe

195

Asn

Gly

Gly

Gly

Ala

275

Ala

Val

Asp

Glu

Asp
355

Thr

Ser

Arg

100

Val

Val

Ser

Val

Gly

180

Thr

Ser

Ser

Gly

Gly

260

Ser

Pro

Thr

Asn

Asp

340

Thr

Ile

Leu

85

Arg

Ser

Glu

Cys

Arg

165

Ser

Ile

Leu

Leu

Gly

245

Gly

Gly

Gly

Lys

Ser

325

Thr

Arg

Ser

70

Arg

Gly

Ser

Ser

Ala

150

Gln

Gly

Ser

Arg

Ser

230

Gly

Leu

Ser

Lys

Tyr

310

Lys

Ala

Tyr

Arg

Pro

Trp

Gly

Gly

135

Ala

Ala

Ser

Arg

Pro

215

Arg

Ser

Val

Ile

Arg

295

Ala

Asn

Val

Trp

26191

Asp

Glu

Asp

Gly

120

Gly

Ser

Pro

Asp

Asp

200

Glu

Ser

Gly

Gln

Phe

280

Arg

Asp

Thr

Tyr

Gly
360

Asn

Asp

Thr

105

Gly

Gly

Gly

Gly

Thr

185

Asn

Asp

Ser

Gly

Pro

265

Ser

Asp

Ser

Val

Tyr

345

Gln

-245-

Ser

Thr

90

Arg

Gly

Leu

Phe

Lys

170

Leu

Ala

Thr

Gln

Gly

250

Gly

Ser

Leu

Val

Tyr

330

Cys

Gly

Lys

75

Ala

Tyr

Ser

Val

Thr

155

Gly

Tyr

Lys

Ala

Gly

235

Ser

Gly

Asn

Val

Lys

315

Leu

Thr

Thr

Asn

Val

Trp

Gly

Gln

140

Phe

Leu

Ala

Thr

Val

220

Thr

Glu

Ser

Ala

Ala

300

Gly

Gln

Ser

Leu

Thr

Tyr

Gly

Gly

125

Pro

Ser

Glu

Asp

Thr

205

Tyr

Leu

Val

Leu

Met

285

Ala

Arg

Met

Asp

Val
365

Val

Tyr

Gln

110

Gly

Gly

Ser

Trp

Ser

190

Leu

Tyr

Val

Gln

Arg

270

Ala

Ile

Phe

Asn

Pro

350

Thr

Tyr

Cys

95

Gly

Ser

Asn

Phe

Val

175

Val

Tyr

Cys

Thr

Leu

255

Leu

Trp

Asn

Thr

Ser

335

Arg

Val

Leu

80

Thr

Thr

Glu

Ser

Gly

160

Ser

Lys

Leu

Thr

Val

240

Val

Ser

Tyr

Ser

Ile

320

Leu

Arg

Ser



- <210>

<211>
<212>
<213>

<220>
<223>

<400>

Met Asp
1

Leu Ala

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

<220>
<223>

<400>

Lys Leu
1 -

Leu

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

<220>
<223>

<400>

Ala Val
1

Ser Leu
Gly Met

Ser Ser
50

Lys Gly
65

Leu Gln

26191

228
21
PRT
Trinh ty nhén tao
Trinh tu CX3CR1 dau N
228
Gln Phe Pro Glu Ser Val Thr Glu Asn Phe Glu Tyr Asp Asp
5 10 15
Glu Ala Cys
20
229
17
PRT
Trinh ty nhén tao
CX3CR1-EC3
229
Tyr Asp Phe Phe Pro Ser Cys Asp Met Arg Lys Asp Leu Arg
5 10 15
230
115
PRT
Trinh tu nhédn tao
Trinh ty nanobody
230
Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Asn
5 10 15
Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Arg Ser Phe
20 25 30
Ser Trp Val Arg Gln Ala Pro Gly Lys Glu Pro Glu Trp Val
35 40 45
Ile Ser Gly Ser Gly Ser Asp Thr Leu Tyr Ala Asp Ser Val
55 60
Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr
70 75 80
Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Val Tyr Tyr Cys

-246-



26191

85

90

95

Thr Ile Gly Gly Ser Leu Ser Arg Ser Ser Gln Gly Thr Gln Val Thr

100
Val Ser Ser
115
<210> 231
<211> 115
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 231
Glu Val Gln Leu
1
Ser Leu Arg Leu
20
Gly Met Ser Trp
35
Ser Ser Ile Ser
' 50
Lys Gly Arg Phe
65
Leu Gln Met Asn
Thr Ile Gly Gly
100
Val Ser Ser
115
<210> 232
<211> 117
<212> PRT
<213> Trinh tu
<220>
<223> Trinh tu
<400> 232

Ala Val Gln Leu
1

-Ser Leu Arg Leu
' 20

Leu Met Gly Trp

nhé&n tao

nanobody

Val Glu Ser Gly

Ser Cys Ala Ala

Ala
40

Val Arg Gln

Gly Ser Gly Ser

Thr Ile

70

Ser Arg

Ser Leu Pro

85

Arg

Ser Leu Ser Arg

nhé&n tao

nanobody

Val Glu Ser Gly
5

Ala Cys Ala Ala

Tyr Arg Gln Gly

105

Gly

Ser

25

Pro

Asp

Asp

Glu

Ser
105

Gly

Ser
25

Pro

-247-

Gly Leu Val Gln

10
Thr Phe

Gly Phe

Leu
45

Gly Lys Gly

Thr Leu Tyr Ala

60
Ala Thr
75

Asn Lys

Asp Thr Ala Val

90
Gln Thr

Ser Gly

Gly Leu Val Gln
10

Glu Arg Ile Phe

110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Leu
110

Gly

Asp
30

Gly Asn

15

Ser Phe

Trp Val

Ser Val

Leu Tyr

80

Tyr Cys

95

Val Thr

Gly Gly
15

Leu Asn

Gly Asn Glu Arg Glu Leu Val



 Lys

35

Ala Thr Ile

50

Cys

Lys Phe

65

Gly Arg

Leu His Met Asn

Ile Arg Arg

100
Val Thr

Val Ser

115

<210> 233
<211> 5

<212> PRT
<213> Trinh tuy

<220>

<223> Trinh tu

<400> 233

Gly Gly Gly Gly

1

<210> 234
<211> 7

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

<223> Trinh tu
<400> 234

Ser Gly Gly Ser
1

<210> 235
<211> 9

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

<223> Trinh tu
<400> 235

Gly Gly Gly Gly
1

<210> 236

26191

40

Thr Val Gly Asp Ser
55

Thr Ile Ser Met Asp
70

Ser Leu Arg Pro Glu
85

Thr Trp His Ser Glu
105
Ser
nhdn tao
X A
cdu noi
Ser
5
nhdn tao
cdu nbi

Gly Gly Ser

5
nhdn tao
cau noi

Ser Gly Gly Gly Ser
5

-248-

Thr

Tyr

Asp

Leu

Asn
Thr
75

Thr

Trp

45

Tyr Ala Asp Ser
60

Lys Gln Thr Val
Gly Leu Tyr Tyr
95

Gly Gln Gly Thr
110

Val

Tyr
80

Cys

Gln



26191

<211> 9
<212> PRT
<213> Trinh ty nhén tao

<220>
<223> Trinh tu cdu nbi

<400> 236

Gly Gly Gly Gly Ser Gly Gly Gly Ser
1 5

<210> 237

<211> 10

<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> Trinh tu cdu nbi

<400> 237

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10
<210> 238

<211> 15

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tu cdu néi

<400> 238

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15
<210> 239

<211> 18

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tuy cau ndi

<400> 239

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Gly Gly
1 5 10 15

Gly Ser

<210> 240

<211> 20

<212> PRT

-249-



<213> Trinh tu

<220>
<223> Trinh ty

<400> 240

Gly Gly Gly Gly
1

Gly Gly Gly Ser

20
<210> 241
<211> 25
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 241

Gly Gly Gly Gly
1

Gly Gly Gly Ser

20
<210> 242
<211> 30
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 242

Gly Gly Gly Gly
1

Gly Gly Gly Ser
20

<210> 243
<211> 35
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 243

Gly Gly Gly Gly
1

26191

nhén tao
X A
cau noi

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly

5 10 15
nhén tao
cdu néi

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
5 10 15

Gly Gly Gly Gly Ser
25

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
5 10 15

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
25 30

nhén tao

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
5 10 15

-250-



26191

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly

20 25 30
Gly Gly Ser
35
<210> 244
<211> 15
<212> PRT

<213> Trinh tu nhéan tao

<220>
<223> Trinh tuy céu noéoi

<400> 244

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15
<210> 245

<211> 24

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tuy céau noéoi

<400> 245
Gly Gly Gly Gly Ser Gly Gly Gly Ser Glu Pro Lys Ser Cys Asp Lys
1 5 10 15
Thr His Thr Cys Pro Pro Cys Pro
20
<210> 246
<211> 12
<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> Trinh tu cidu néi

<400> 246

Glu Pro Lys Thr Pro Lys Pro Gln Pro Ala Ala Ala
1 5 10

<210> 247

<211> 62

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tu cidu nbi

<400> 247

-251-



Glu

Pro

Glu

Pro

Leu

Glu

Pro

Lys
50

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

<220>
<223>

<400>

Lys

Pro

Lys
35

Ser

248
3
PRT

Thr
Lys
20

Ser

Cys

Trinh tu

Trinh tuy

248

Ala Ala Ala

1

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Ala

Gly

Gln

Ser

Leu

Val

Leu

Met

Ala

50

Arg

Met

Asp

vVal

249
369
PRT

Trinh tu

Trinh tu

249

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr
115

Leu

Leu

20

Trp

Asn

Thr

Ser

Arg

100

Val

Pro Leu Gly
5
Ser Cys Asp

Cys Asp Thr

Asp Thr Pro
55

nhdn tao

nhédn tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Ser Val Gly
55

Ile Ser Arg
70

Leu Lys Pro
85

Arg Gly Trp

Ser Ser Gly

26191

Asp

Thr

Pro

40

Pro

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly
120

Thr
Pro
25

Pro

Pro

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr

105

Gly

-252-

Thr
10
Pro

Pro

Cys

Gly

Gly

Gly

Lys

Ala

Thr

90

Arg

Gly

His Thr Cys Pro Arg Cys

15

Pro Cys Pro Arg Cys Pro

30

Cys Pro Arg Cys Pro Glu

45

Pro Arg Cys Pro

Ser

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

60

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Gly

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gly
125

Ala

Ser

30

Asp

Ser

Val

Tyr

Gln

110

Gly

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Ser

Glu

Asn

Val

Lys

Leu

80

Thr

Thr

Glu



Val
Leu
145
Met
Ser
Gly
Gln
Ile
225
Ser
Glu
Cys
Arg
Val
_ 305
Ser
Lys

Gly

Ser

Gln

130

Arg

Ser

Ile

Arg

Met

210

Gly

Ser

Ser

Ala

Gln

290

Gly

Arg

Pro

Trp

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

<220>

<223>

<400>

Leu

Leu

Trp

Ser

Phe

195

Asn

Gly

Gly

Gly

Ala

275

Ala

Val

Asp

Glu

Asp
355

250
223
PRT

Val

Ser

Val

Gly

180

Thr

Ser

Ser

Gly

Gly

260

Ser

Pro

Thr

Asn

Asp

340

Thr

Glu

Cys

Arg

165

Ser

Ile

Leu

Leu

Gly

245

Gly

Gly

Gly

Lys

Ala

325

Thr

Arg

Ser

Ala

150

Gln

Gly

Ser

Arg

Ser

230

Gly

Ser

Ser

Lys

Tyr

310

Lys

Ala

Tyr

Gly

135

Ala

Ala

Ser

Arg

Pro

215

Arg

Ser

Val

Ile

Arg

295

Ala

Asn

Val

Trp

Trinh tuy nhén tao

250

vung Fc cua chudt

26191

Gly

Ser

Pro

Asp

Asp

200

Glu

Ser

Gly

Gln

Phe

280

Arg

Asp

Thr

Tyr

Gly
360

Gly

Gly

Gly

Thr

185

Asn

Asp

Ser

Gly

Ala

265

Ser

Asp

Ser

Val

Tyr

345

Gln

Leu

Phe

Lys

170

Leu

Ala

Thr

Gln

Gly

250

Gly

Ser

Leu

Val

Tyr

330

Cys

Gly

Val

Thr

155

Gly

Tyr

Lys

Ala

Gly

235

Ser

Glu

Asn

Val

Lys

315

Leu

Thr

Thr

Gln

140

Phe

Leu

Ala

Thr

Val

220

Thr

Glu

Ser

Ala

Ala

300

Gly

Gln

Ser

Leu

Pro

Ser

Glu

Asp

Thr

205

Tyr

Leu

Val

Leu

Met

285

Ala

Arg

Met

Asp

Val
365

Gly

Ser

Trp

Ser

190

Leu

Tyr

Val

Gln

Arg

270

Ala

Ile

Phe

Asn

Pro

350

Thr

Asn

Phe

Val

175

Val

Tyr

Cys

Thr

Leu

255

Leu

Trp

Asn

Thr

Ser

335

Arg

Val

Ser

Gly

160

Ser

Lys

Leu

Thr

Val

240

Val

Ser

Tyr

Ser

Ile

320

Leu

Arg

Ser

Pro Pro Cys Lys Cys Pro Ala Pro Asn Leu Leu Gly Gly Pro Ser val
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Phe
Pro
Val
.Thr
65

Ala
Cys
Ser
Pro
Val
145
Gly
Asp

Trp

His

Ile

Ile

Gln

50

Gln

Leu

Lys

Lys

Pro

130

Thr

Lys

Gly

Val

Asn
210

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

<220>
<223>

<400>

Phe

Val

35

Ile

Thr

Pro

Val

Pro

115

Glu

Asp

Thr

Ser

Glu

195

His

251
356
PRT

Pro

20

Thr

Ser

His

Ile

Asn

100

Lys

Glu

Phe

Glu

Tyr

180

Arg

His

Trinh tu

Nanobody

251

Glu Val Gln Leu

1

Ser Leu Arg Leu

20

Ala Met Ala Trp

35

Pro Lys Ile

Cys Val val

Trp Phe Val
55

Arg Glu Asp
70

Gln His Gln
85

Asn Lys Asp

Gly Ser Val

Glu Met Thr
135

Met Pro Glu
150

Leu Asn Tyr
165
Phe Met Tyr

Asn Ser Tyr

Thr Thr Lys
215

nhadn tao

vdi vung Fc

Val Glu Ser
5

Ser Cys Ala

Tyr Arg Gln

26191

Lys

Val

40

Asn

Tyr

Asp

Leu

Arg

120

Lys

Asp

Lys

Ser

Ser

200

Ser

Gly

Ala

Ala
40

Asp

25

Ala

Asn

Asn

Trp

Pro

105

Ala

Lys

Ile

Asn

Lys

185

Cys

Phe

Gly

Ser
25

Pro

-254-

10

Val Leu

Val Ser

Val Glu

Ser Thr

75

Met Ser
90

Ala Pro

Pro Gln

Gln Val

Tyr Val

155
Thr Glu
170
Leu Arg

Ser Val

Ser Arg

Gly Ser
10

Gly Ser

Gly Lys

Met

Glu

Val

60

Leu

Gly

Ile

Val

Thr

140

Glu

Pro

Val

Val

Thr
220

Val

Ile

Arg

Ile

Asp

His

Arg

Lys

Glu

Tyr

125

Leu

Trp

Val

Glu

His

205

Pro

Gln

Phe

Ser

30

Asp

Thr

Val

Glu

Arg

110

Val

Thr

Thr

Leu

Lys

190

Glu

Gly

Ala

15

Leu

Pro

Ala

Val

Phe

95

Thr

Leu

Cys

Asn

Asp

175

Lys

Gly

Lys

Gly
15

Ser

Asp

Gln

Ser

80

Lys

Ile

Pro

Met

Asn

160

Ser

Asn

Leu

Glu

Ser Ser Asn

30

Arg Asp Leu Val

45



Ala
Gly
Gln
Ser
Leu
Gly
Gly
145
Met
Glu
Val
Leu
Gly
225
Ile
Val
Thr
Glu
Pro
305
Val

Val

Thr

Ala
50

Arg
Met
Asp
Val
Gly
130
Gly
Ile
Asp
His
Arg
210
Lys
Glu
.Tyr
Leu
Trp
290
Val
Glu

His

Pro

Ile

Phe

Asn

Pro

Thr

115

Gly

Pro

Ser

Asp

Thr

195

Val

Glu

Arg

Val

Thr

275

Thr

Leu

Lys

Glu

Gly
355

Asn

Thr

Ser

Arg

100

Val

Gly

Ser

Leu

Pro

180

Ala

Val

Phe

Thr

Leu

260

Cys

Asn

Asp

Lys

Gly

340

Lys

Ser

Ile

Leu

85

Arg

Ser

Ser

Val

Ser

165

Asp

Gln

Ser

Lys

Ile

245

Pro

Met

Asn

Ser

Asn

325

Leu

Val

Ser

70

Lys

Gly

Ser

Pro

Phe

150

Pro

Val

Thr

Ala

Cys

230

Ser

Pro

Val

Gly

Asp

310

Trp

His

Gly

55

Arg

Pro

Trp

Gly

Pro

135

Ile

Ile

Gln

Gln

Leu

215

Lys

Lys

Pro

Thr

Lys

295

Gly

Val

Asn

26191

Val

Asp

Glu

Asp

Gly

120

Cys

Phe

Val

Ile

Thr

200

Pro

Val

Pro

Glu

Asp

280

Thr

Ser

Glu

His

Thr
Asn
Asp
Thr
105
Gly
Lys
Pfo
Thr
Ser
185
His
Ile
Asn
Lys
Glu
265
Phe
Glu
Tyr

Arg

His
345

-255-

Lys

Ala

Thr

90

Arg

Gly

Cys

Pro

Cys

170

Trp

Arg

Gln

Asn

Gly

250

Glu

Met

Leu

Phe

Asn

330

Thr

Tyr

Lys

75

Ala

Tyr

Ser

Pro

Lys

155

Val

Phe

Glu

His

Lys

235

Ser

Met

Pro

Asn

Met

315

Ser

Thr

Ala

60

Asn

Val

Trp

Gly

Ala

140

Ile

Val

Val

Asp

Gln

220

Asp

Val

Thr

Glu

Tyr

300

Tyr

Tyr

Lys

Asp

Thr

Tyr

Gly

Gly

125

Pro

Lys

Val

Asn

Tyr

205

Asp

Leu

Arg

Lys

Asp

285

Lys

Ser

Ser

Ser

Ser

Val

Tyr

Gln

110

Gly

Asn

Asp

Ala

Asn

190

Asn

Trp

Pro

Ala

Lys

270

Ile

Asn

Lys

Cys

Phe
350

Val

Tyr

Cys

95

Gly

Gly

Leu

Val

Val

175

Val

Ser

Met

Ala

Pro

255

Gln

Tyr

Thr

Leu

Ser

335

Ser

Lys

Leu

80

Thr

Thr

Ser

Leu

Leu

160

Ser

Glu

Thr

Ser

Pro

240

Gln

Val

Val

Glu

Arg

320

vVal

Arg



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

<220>
<223>

<400>

Cys

Leu

Glu

Lys

Lys'

65

Leu
Lys
Lys
Ser
Lys
145
‘Gln
Gly

Gln

Asn

Pro

Phe

Val

Phe

50

Pro

Thr

vVal

Ala

Arg

130

Gly

Pro

Ser

Gln

His
210

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

<220>
<223>

252
222
PRT

Trinh ty nhédn tao

vung Fc cua ngudi

252

Pro

Pro

Thr

35

Asn

Arg

Val

Ser

Lys

115

Glu

Phe

Glu

Phe

Gly

195

Tyr

253
355
PRT

Cys

Pro

20

Cys

Trp

Glu

Leu

Asn

100

Gly

Glu

Tyr

Asn

Phe

180

Asn

Thr

Trinh tu

Nanobody

Pro Ala Pro

Lys Pro Lys

Val Val Val

Tyr Val Asp

Glu Gln Tyr
70

His Gln Asp
85

Lys Ala Leu

Gln Pro Arg

Met Thr Lys
135

Pro Ser Asp
150

Asn Tyr Lys
165
Leu Tyr Ser

Val Phe Ser

Gln Lys Ser
215

nhén tao

véi vung Fc

26191

Glu

Asp

Asp

40

Gly

Asn

Trp

Pro

Glu

120

Asn

Ile

Thr

Lys

Cys

200

Leu

Ala

Thr

25

Val

Val

Ser

Leu

Ala

105

Pro

Gln

Ala

Thr

Leu

185

Ser

Ser

-256-

Ala

10

Leu

Ser

Glu

Thr

Asn

90

Pro

Gln

Val

Val

Pro

170

Thr

Val

Leu

Gly

Met

His

Val

Tyr

75

Gly

Ile

Val

Ser

Glu

155

Pro

Val

Met

Ser

Gly

Ile

Glu

His

60

Arg

Lys

Glu

Tyr

Leu

140

Trp

Val

Asp

His

Pro
220

Pro

Ser

Asp

45

Asn

Val

Glu

Lys

Thr

125

Thr

Glu

Leu

Lys

Glu

205

Gly

Ser

Arg

Pro

Ala

Val

Tyr

Thr

110

Leu

Cys

Ser

Asp

Ser

190

Ala

Lys

Val

15

Thr

Glu

Lys

Ser

Lys

95

Ile

Pro

Leu

Asn

Ser

175

Arg

Leu

Phe

Pro

Val

Thr

Val

80

Cys

Ser

Pro

Val

Gly

160

Asp

Trp

His



<400>

253

Asp Val Gln

1.

Ser
Ala
Ala
Gly
65
Gln
Ser
Leu
Gly
Gly
.145
Ile
Glu
His
Arg
Lys
225
Glu
Tyr
Leu

Trp

Val
305

Leu

Met

Ala

50

Arg

Met

Asp

Val

Gly

130

Pro

Ser

Asp

Asn

Val

210

Glu

Lys

Thr

Thr

Glu

290

Leu

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr

115

Gly

Ser

Arg

Pro

Ala

195

Val

Tyr

Thr

Leu

Cys

275

Ser

Asp

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Gly

Val

Thr

Glu

180

Lys

Ser

Lys

Ile

Pro

260

Leu

Asn

Ser

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Ser

Phe

Pro

165

Val

Thr

Val

Cys

Ser

245

Pro

Val

Gly

Asp

Glu

Cys

Arg

Val

Ser

70

Arg

Gly

Ser

Cys

Leu

150

Glu

Lys

Lys

Leu

Lys

230

Lys

Ser

Lys

Gln

Gly
310

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

Gly

Pro

135

Phe

Val

Phe

Pro

Thr

215

Val

Ala

Arg

Gly

Pro

295

Ser

26191

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

120

Pro

Pro

Thr

Asn

Arg

200

Val

Ser

Lys

Glu

Phe

280

Glu

Phe

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr

105

Gly

Cys

Pro

Cys

Trp

185

Glu

Leu

Asn

Gly

Glu

265

Tyr

Asn

Phe

-257-

Gly

10

Gly

Gly

Lys

Ser

Thr

90

Arg

Gly

Pro

Lys

Val

170

Tyr

Glu

His

Lys

Gln

250

Met

Pro

Asn

Leu

Leu

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ala

Pro

155

Val

Val

Gln

Gln

Ala

235

Pro

Thr

Ser

Tyr

Tyr
315

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Gly

Pro

140

Lys

Val

Asp

Tyr

Asp

220

Leu

Arg

Lys

Asp

Lys

300

Ser

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Gly

125

Glu

Asp

Asp

Gly

Asn

205

Trp

Pro

Glu

Asn

Ile

285

Thr

Lys

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln

110

Gly

Ala

Thr

Val

Val

190

Ser

Leu

Ala

Pro

Gln

270

Ala

Thr

Leu

Gly

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Ala

Leu

Ser

175

Glu

Thr

Asn

Pro

Gln

255

Val

Val

Pro

Thr

Gly

Thr

Val

Lys

Leu

80

Thr

Thr

Ser

Gly

Met

160

His

Val

Tyr

Gly

Ile

240

Val

Ser

Glu

Pro

Val
320



26191

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met

-His Glu Ala

Pro Gly Lys

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

<220>
<223>

<400>

355

254
355
PRT

325

330

335

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

340

Trinh tu

Nanobody

254

Asp Val Gln

1

Ser
Ala
Ala
Gly
65
Gln
Ser
Leu
Gly
Gly
145
Ile
.Glu
His

Arg

Leu

Met

Ala

50

Arg

Met

Asp

Val

Gly

130

Pro

Ser

Asp

Asn

Val

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr

115

Gly

Ser

Arg

Pro

Ala

195

Val

Leu
Léu
20

Trp
Ser
Thr
Ser
Arg
100
Val
Gly
Val
Thr
Glu
180

Lys

Ser

nhén tao

véi vung Fc

Val Glu Ser
Ser Cys Ala
Tyr Arg Gln
Thr Val Gly

Ile Ser Arg
70

Leu Arg Pro
85

Arg Gly Trp
Ser Ser Gly

Sér Cys Pro
135

Phe Leu Phe
150

Pro Glu Val
165
Val Lys Phe

Thr Lys Pro

Val Leu Thr

345

Gly Gly
Ala Ser
25

Ala Pro
40

Val Thr

Asp Asn

Glu Asp

Asp Thr
105

Gly Gly
120

Pro Cys
Pro Pro
Thr Cys
Asn Trp

185

Arg Glu
200

Val Leu

-258-

Gly

10

Gly

Gly

Lys

Ser

Thr

90

Arg

Gly

Pro

Lys

Val

170

Tyr

Glu

His

Leu

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ala

Pro

155

Val

Val

Gln

Gln

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Gly

Pro

140

Lys

Val

Asp

Tyr

Asp

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gly

125

Glu

Asp

Asp

Gly

Asn

205

Trp

350

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln

110

Gly

Ala

Thr

Val

Val

190

Ser

Leu

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Ala

Leu

Ser

175

Glu

Thr

Asn

Gly

Thr

Val

Lys

Leu

80

Thr

Thr

Ser

Gly

Met

160

His

Val

Tyr

Gly



Lys
225
Glu
Tyr
Leu
Trp
Val
305
Asp

His

Pro

210

Glu

Lys

Thr

Thr

Glu

290

Leu

Lys

Glu

Gly

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

<400>

Tyr

Thr

Leu

Cys

275

Ser

Asp

Ser

Ala

Lys
355

255
355
PRT
Homo

255

Met Asp Gln

1

Leu

Phe

Asn

Val

65

Val

Leu

Phe

Ala

Leu

Leu

50

Thr

Ala

His

Phe

Glu

Ser

35

Leu

Asp

Thr

Asn

Gly
115

Lys

Ile

Pro

260

Leu

Asn

Ser

Arg

Leu
340

Cys

Ser

245

Pro

Val

Gly

Asp

Trp

325

His

sapiens

Phe

Ala

20

Ile

Val

Ile

Leu

Ala

100

Ser

Pro

Cys

Phe

Val

Tyr

Pro

85

Met

Ile

Lys

230

Lys

Ser

Lys

Gln

Gly

310

Gln

Asn

Glu

Tyr

Tyr

Phe

Leu

70

Phe

Cys

Phe

215

Val

Ala

Arg

Gly

Pro

295

Ser

Gln

His

Ser

Ile

Ser

Ala

55

Leu

Trp

Lys

Phe

26191

Ser

Lys

Glu

Phe

280

Glu

Phe

Gly

Tyr

Val

Gly

Val

40

Leu

Asn

Thr

Phe

Ile
120

Asn

Gly

Glu

265

Tyr

Asn

Phe

Asn

Thr
345

Thr

Asp

Ile

Thr

Leu

His

Thr

105

Thr

-250-

Lys

Gln

250

Met

Pro

Asn

Leu

Val

330

Gln

Glu

10

Ile

Phe

Asn

Ala

Tyr

90

Thr

Val

Ala

235

Pro

Thr

Ser

Tyr

Tyr

315

Phe

Lys

Asn

Val

Ala

Ser

Leu

75

Leu

Ala

Ile

220

Leu

Arg

Lys

Asp

Lys

300

Ser

Ser

Ser

Phe

Val

Ile

Lys

60

Ser

Ile

Phe

Ser

Pro

Glu

Asn

Ile

285

Thr

Lys

Cys

Leu

Glu

Phe

Gly

45

Lys

Asp

Asn

Phe

Ile
125

Ala

Pro

Gln

270

Ala

Thr

Leu

Ser

Ser
350

Tyr

Gly

30

Leu

Pro

Leu

Glu

Phe

110

Asp

Pro

Gln

255

Val

Val

Pro

Thr

Val

335

Leu

Asp

Thr

Val

Lys

Leu

Lys

95

Ile

Arg

Ile
240
Val
Ser
Glu
Pro
Val
320

Met

Ser

Asp

Val

Gly

Ser

Phe

80

Gly

Gly

Tyr



‘Leu
His
145
Ala
Gly
Val
Tyr
Lys
225
Phe
Lys
Leu
Asn
Tyr
305
His

vaal

Leu

Ala

130

Gly

Ala

Asp

Glu

Cys

210

Lys

Leu

Leu

Ala

Pro

290

His

Val

Leu

Leu

<210>
<211>
<212>

<213>

<400>

Ile

vVal

Pro

Tyr

Thr

195

Tyr

Ala

Phe

Tyr

Leu

275

Leu

Leu

Asp

Ser

Leu
355

256
355
PRT

256

Val

Thr

Gln

Pro

180

Asn

Phe

Lys

Trp

Asp

260

Ser

Ile

Tyr

Phe

Ser
340

Leu

Ile

Phe

165

Glu

Phe

Arg

Ala

Thr

245

Phe

Val

Tyr

Gly

Ser

325

Asn

Ala

Ser

150

Met

Val

Leu

Ile

Ile

230

Pro

Phe

Thr

Ala

Lys

310

Ser

Phe

Ala

135

Leu

Phe

Leu

Gly

Ile

215

Lys

Tyr

Pro

Glu

Phe

295

Cys

Ser

Thr

Macaca fascicularis

26191

Asn

Gly

Thr

Gln

Phe

200

Gln

Leu

Asn

Ser

Thr

280

Ala

Leu

Glu

Tyr

Met Asp Pro Phe Pro Glu Ser Val

1

5

Ser Ala Glu Ala Cys Tyr Ile

20

Gly

Phe Leu Ser Ile Phe Tyr Ser Val

35

40

Ser

Val

Lys

Glu

185

Leu

Thr

Ile

Val

Cys

265

Val

Gly

Ala

Ser

His
345

Thr

Asp

Val

-260-

Met Asn Asn
140

Trp Ala Ala
155

Gln Lys Glu
170

Ile Trp Pro
Leu Pro Leu
Leu Phe Ser

220

Leu Leu Val
235

Met Ile Phe
250

Asp Met Arg

Ala Phe Ser

Glu Lys Phe
300

Val Leu Cys
315

Gln Arg Ser
330

Thr Ser Asp

Glu Asn Phe
10

Ile Val Ala

Phe Ala Ile

Arg

Ala

Asn

Val

Leu

205

Cys

Val

Leu

Lys

His

285

Arg

Gly

Arg

Gly

Glu

Phe

Thr

Ile

Glu

Leu

190

Ile

Lys

Ile

Glu

Asp

270

Cys

Arg

Arg

His

Asp
350

Tyr

Val

Leu

Cys

175

Arg

Met

Asn

Val

Thr

255

Leu

Cys

Tyr

Ser

Gly

335

Ala

Asp
15

Gln

Val

160

Leu

Asn

Ser

His

Phe

240

Leu

Arg

Leu

Leu

Val

320

Ser

Leu

Asp

Gly Thr Val

30

Gly Leu Val Gly

45



Asn
Val
65
Val
Leu
Phe
Leu
His
145
Ala
Gly
Val
Tyr
Lys
225
: Phe
Lys
Leu
Asn
Tyr
305
His

Val

Leu

Leu

50

Thr

Ala

Gln

Phe

Ala

130

Gly

Ala

Asp

Glu

Cys

210

Lys

Leu

Leu

Ala

Pro

290

His

Val

Leu

Leu

Leu

Asp

Thr

Asn

Gly

115

Ile

Val

Pro

Tyr

Ala

195

Tyr

Ala

Phe

Tyr

Leu

275

Leu

Leu

Asp

Ser

Leu
355

Val

Ile

Leu

Ala

100

Ser

Val

Thr

Gln

Pro

180

Asn

Phe

Lys

Trp

Asp

260

Ser

Ile

Tyr

Phe

Ser
340

Val

Tyr

Pro

85

Met

Ile

Leu

Ile

Phe

165

Glu

Phe

Arg

Ala

Thr

245

Phe

Val

Tyr

Gly

Ser

325

Asn

Phe

Leu

70

Phe

Cys

Phe

Ala

Ser

150

Met

Val

Leu

Ile

Ile

230

Pro

Phe

Thr

Ala

Lys

310

Pro

Phe

Ala

55

Leu

Trp

Lys

Phe

Ala

135

Leu

Phe

Leu

Gly

Ile

215

Lys

Tyr

Pro

Glu

Phe

295

Cys

Ser

Thr

26191

Leu

Asn

Thr

Phe

Ile

120

Asn

Gly

Thr

Gln

Phe

200

Gln

Leu

Asn

Ser

Thr

280

Ala

Leu

Glu

Tyr

Thr

Leu

His

Thr

105

Thr

Ser

Val

Lys

Glu

185

Leu

Thr

Ile

Val

Cys

265

Val

Gly

Ala

Ser

His
345

-261-

Asn

Ala

Tyr

90

Thr

Ile

Met

Trp

Gln

170

Ile

Leu

Leu

Leu

Met

250

Asp

Ala

Glu

Val

Gln

330

Thr

Ser

Leu

75

Val

Ala

Ile

Asn

Ala

155

Lys

Trp

Pro

Phe

Leu

235

Ile

Met

Phe

Lys

Leu

315

Arg

Ser

Lys

60

Ser

Ile

Phe

Ser

Asn

140

Ala

Glu

Pro

Leu

Ser

220

Val

Phe

Arg

Ser

Phe

300

Cys

Ser

Asp

Lys

Asp

Asn

Phe

Ile

125

Arg

Ala

Asn

Val

Leu

205

Cys

vVal

Leu

Arg

His

285

Arg

Gly

Arg

Gly

Pro

Leu

Glu

Phe

110

Asp

Thr

Ile

Glu

Leu

190

Ile

Lys

Val

Glu

Asp

270

Cys

Arg

Arg

Gln

Asp
350

Lys

Leu

Glu

95

Ile

Arg

Val

Leu

Cys

175

Arg

Met

Asn

Val

Thr

255

Leu

Cys

Tyr

Ser

Gly

335

Ala

Ser

Phe

80

Gly

Gly

Tyr

Gln

Val

160

Leu

Asn

Ser

His

Phe

240

Leu

Arg

Leu

Leu

Val

320

Ser

Ser



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

<220>
<223>

<400>

257
369
PRT

Trinh tu

Trinh tuy

257

Aia Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

- Ser

Leu

Val

Leu

145

Met

Ser

Gly

Gln

Ile

225

Ser

Glu

Leu

Met

Ala

50

Arg

Met

Asp

Val

Gln

130

Arg

Ser

Ile

Arg

Met

210

Gly

Ser

Ser

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr

115

Leu

Leu

Trp

Ser

Phe

195

Asn

Gly

Gly

Gly

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Val

Ser

Val

Gly

180

Thr

Ser

Ser

Gly

Gly
260

nhan tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu

Cys

Arg

165

Ser

Ile

Leu

Leu

Gly

245

Gly

Glu

Cys

Arg

Val

Ser

70

Arg

Gly

Ser

Ser

Ala

150

Gln

Gly

Ser

Arg

Ser

230

Gly

Leu

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

Gly

Gly

135

Ala

Ala

Ser

Arg

Pro

215

Arg

Ser

Val

26191

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

120

Gly

Ser

Pro

Asp

Asp

200

Glu

Ser

Gly

Gln

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr

105

Gly

Gly

Gly

Gly

Thr

185

Asn

Asp

Ser

Gly

Pro
265

-262-

Gly

Gly

Gly

Lys

Ser

Thr

90

Arg

Gly

Leu

Phe

Lys

170

Leu

Ala

Thr

Gln

Gly

250

Gly

Leu

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Val

Thr

155

Gly

Tyr

Lys

Ala

Gly

235

Ser

Gly

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Gly

Gln

140

Phe

Leu

Ala

Thr

Val

220

Thr

Glu

Ser

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gly

125

Pro

Ser

Glu

Asp

Thr

205

Tyr

Leu

Val

Leu

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln

110

Gly

Gly

Ser

Trp

Ser

190

Leu

Tyr

Val

Gln

Arg
270

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Ser

Asn

Phe

Val

175

Val

Tyr

Cys

Thr

Leu

255

Leu

Gly

Thr

Val

Lys

Leu

80

Thr

Thr

Glu

Ser

Gly

160

Ser

Lys

Leu

Thr

Val

240

Val

Ser



,_CYS
Arg

Val
305

Ser

Arg

Gly

Ser

Ala

Gln

290

Gly

Arg

Pro

Trp

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

<220>
<223>

<400>

Ala
1

Ser
Ala

Ala

Gly

Gln

Ser

Leu

Val

Leu

Val

Leu

Met

Ala

50

Arg

Met

Asp

Val

Gln

130

Arg

Ala

275

Ala

Val

Asp

Glu

Asp
355

258
369
PRT

Ser

Pro

Thr

Asn

Asp

340

Thr

Trinh tuy

Trinh tu

258

Gln

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr

115

Leu

Leu

Leu

Leu

20

Trp

Ser

Thr

Ser

Arg

100

Val

Val

Ser

Gly Ser Ile

Gly Lys Arg
295

Lys Tyr Ala
310

Ser Lys Asn
325

Thr Ala Val

Arg Tyr Trp

nhdn tao

nanobody

Val Glu Ser

Ser Cys Ala

Tyr Arg Gln

Thr Val Gly
55

Ile Ser Arg
70

Leu Arg Pro
85

Arg Gly Trp
Ser Ser Gly
Glu Ser Gly

135

Cys Ala Ala

26191

Phe

280

Arg

Asp

Thr

Tyr

Gly
360

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

120

Gly

Ser

Ser

Asp

Ser

Val

Tyr

345

Gln

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr

105

Gly

Gly

Gly

-263-

Ser

Leu

Val

Tyr

330

Cys

Gly

Gly

10

Gly

Gly

Lys

Ser

Thr

90

Arg

Gly

Leu

Phe

Thr

Val

Lys

315

Leu

Thr

Thr

Leu

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Val

Thr

Ala

Ala

300

Gly

Gln

Ser

Leu

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Gly

Gln

140

Phe

Met

285

Ala

Arg

Met

Asp

Val
365

Gln

Phe

Arg

45

Asp

Thr

Tyr

Gly

Gly

125

Pro

Ser

Ala

Ile

Phe

Asn

Pro

350

Thr

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln

110

Gly

Gly

Ser

Trp

Ser

Thr

Ser

335

Arg

Val

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Ser

Asn

Phe

Tyr

Ser

Ile

320

Leu

Arg

Ser

Gly

Thr

Val

Lys

Leu

80

Thr

Thr

Glu

Ser

Gly



26191

145 150 155 160

Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser
165 170 _ 175

Ser Ile Ser Gly Ser Gly Ser Asp Thr Leu Tyr Ala Asp Ser Val Lys
180 185 190

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Thr Leu Tyr Leu
195 200 205

Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr
210 215 220

Ile Gly Gly Ser Leu Ser Arg Ser Ser Gln Gly Thr Leu Val Thr Val
225 230 235 240

Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Glu Val Gln Leu Val
245 250 255

Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser
260 265 270

' Cys Ala Ala Ser Gly Ser Ile Phe Ser Ser Thr Ala Met Ala Trp Tyr
275 280 285

Arg Gln Ala Pro Gly Lys Arg Arg Asp Leu Val Ala Ala Ile Ser Thr
290 295 300

Val Gly Val Thr Lys Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile
305 310 315 320

Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr Leu Gln Met Asn Ser Leu
325 330 335

Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys Thr Ser Asp Pro Arg Arg
340 345 350

Gly Trp Asp Thr Arg Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser
355 360 365

Ser

<210> 259
<211> 369
<212> PRT
<213> Trinh tu nhédn tao

<220>
- <223> Trinh ty nanobody

<400> 259

Ala 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 Ser Ile Phe Ser Ser Asn
20 25 30

-264-



Ala
Ala
Gly
Gln
Ser
Leu
Val
Leu
145
Met
Ser
Gly
Gln
Ile
225
Ser
Glu
Cys
Arg
Val
305
Sér
Arg

Gly

Met

Ala

50

Arg

Met

Asp

Val

Gln

130

Arg

Ser

Ile

Arg

Met

210

Gly

Ser

Ser

Ala

Gln

290

Gly

Arg

Pro

Trp

Ala

35

Ile

Phe

Asn

Pro

Thr

115

Leu

Leu

Trp

Ser

Phe

195

Asn

Gly

Gly

Gly

Ala

275

Ala

val

Asp

Glu

Asp

Trp

Asn

Thr

Ser

Arg

100

Val

Val

Ser

Val

Gly

180

Thr

Ser

Ser

Gly

Gly

260

Ser

Pro

Thr

Asn

Asp

340

Thr

Tyr

Ser

Ile

Leu

85

Arg

Ser

Glu

Cys

Arg

165

Ser

Ile

Leu

Leu

Gly

245

Gly

Gly

Gly

Lys

Ser

325

Thr

Arg

Arg Gln

Val Gly
55

Ser Arg
70

Arg Pro

Gly Trp

Ser Gly

Ser Gly
135

Ala Ala
150

Gln Ala

Gly Ser

Ser Arg

Arg Pro

215

Ser Arg
230

Gly Ser

Leu Val

Ser Ile

Lys Arg

295
Tyr Ala
310
Lys Asn

Ala Val

Tyr Trp

26191

Ala

40

Val

Asp

Glu

Asp

Gly

120

Gly

Ser

Pro

Asp

Asp

200

Glu

Ser

Gly

Gln

Phe

280

Arg

Asp

Thr

Tyr

Gly

Pro

Thr

Asn

Asp

Thr

105

Gly

Gly

Gly

Gly

Thr

185

Asn

Asp

Ser

Gly

Pro

265

Ser

Asp

Ser

Val

Tyr

345

Gln

-265-

Gly

Lys

Ser

Thr

90

Arg

Gly

Leu

Phe

Lys

170

Leu

Ala

Thr

Gln

Gly

250

Gly

Ser

Leu

Val

Tyr

330

Cys

Gly

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Val

Thr

155

Gly

Tyr

Lys

Ala

Gly

235

Ser

Gly

Asn

Val

Lys

315

Leu

Thr

Thr

Arg

Ala

60

Asn

Val

Trp

Gly

Gln

140

Phe

Leu

Ala

Thr

Val

220

Thr

Glu

Ser

Ala

Ala

300

Gly

Gln

Ser

Leu

Arg
45

Asp
Thr
Tyr
Gly
Gly
125
Pro
Ser
Glu
Asp
Thr
205
Tyr
Leu
Val
Leu
Met
285
Ala
Arg
Met

Asp

Val

Asp

Ser

Val

Tyr

Gln

110

Gly

Gly

Ser

Trp

Ser

190

Leu

Tyr

Val

Gln

Arg

270

Ala

Ile

Phe

Asn

Pro

350

Thr

Leu

Val

Tyr

Cys

95

Gly

Ser

Asn

Phe

Val

175

Val

Tyr

Cys

Thr

Leu

255

Leu

Trp

Asn

Thr

Ser

335

Arg

val

Val

Lys

Leu

80

Thr

Thr

Glu

Ser

Gly

160

Ser

Lys

Leu

Thr

Val

240

Val

Ser

Tyr

Ser

Ile

320

Leu

Arg

Ser



Ser

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

<220>
<223>

<400>

Val
Leu
Met
Ala
Arg
65

Met
Asp
Val
Gln
Arg
145
Ser
Ile
Arg

Met

Gly
225

Gln

Arg

Ala

Ile

50

Phe

Asn

Pro

Thr

Leu

130

Leu

Trp

Ser

Phe

Asn

210

Gly

355

260
368
PRT

Trinh tu

Trinh tuy

260

Leu

Leu

Trp

35

Ser

Thr

Ser

Arg

Val

115

Val

Ser

Val

Gly

Thr

195

Ser

Ser

Val

Ser

20

Tyr

Ser

Ile

Leu

Arg

100

Ser

Glu

Cys

Arg

Ser

180

Ile

Leu

Leu

nhdn tao

nanobody

Glu Ser Gly
Cys Ala Ala
Arg Gln Ala
Val Gly Val
55
Ser Arg Asp
Arg Pro Glu

85

Gly Trp Asp

Ser Gly Gly

Ser Gly Gly
135

Ala Ala Ser
150

Gln Ala Pro
165

Gly Ser Asp

Ser Arg Asp

Arg Pro Glu
215

Ser Arg Ser
230

26191

360

Gly

Ser

Pro

40

Thr

Asn

Asp

Thr

Gly

120

Gly

Gly

Gly

Thr

Asn

200

Asp

Ser

Gly

Gly

25

Gly

Lys

Ser

Thr

Arg

105

Gly

Leu

Phe

Lys

Leu

185

Ala

Thr

Gln

-266-

Leu

10

Ser

Lys

Tyr

Lys

Ala

90

Tyr

Ser

Val

Thr

Gly

170

Tyr

Lys

Ala

Gly

Val

Ile

Arg

Ala

Asn

75

Val

Trp

Gly

Gln

Phe

155

Leu

Ala

Thr

Val

Thr
235

Gln

Phe

Arg

Asp

60

Thr

Tyr

Gly

Gly

Pro

140

Ser

Glu

Asp

Thr

Tyr

220

Leu

365

Pro

Ser

Asp

Ser

Val

Tyr

Gln

Gly

125

Gly

Ser

Trp

Ser

Leu

205

Tyr

Val

Gly

Ser

30

Leu

Val

Tyr

Cys

Gly

110

Ser

Asn

Phe

Val

Val

190

Tyr

Cys

Thr

Gly

15

Thr

Val

Lys

Leu

Thr

95

Thr

Glu

Ser

Gly

Ser

175

Lys

Leu

Thr

Val

Ser

Ala

Ala

Gly

Gln

80

Ser

Leu

Val

Leu

Met

160

Ser

Gly

Gln

Ile

Ser
240



Ser
Ser
"Ala
Gln
Gly
305
© Arg
Pro

Trp

Gly

Gly

Ala

Ala

290

Val

Asp

Glu

Asp

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

<220>
<223>

<400>

Val

1

Leu

Met

Ala

Arg

Met

Asp

Val

Gln

Gln

Arg

Ala

Ile

50

Phe

Asn

Pro

Thr

Leu
130

Gly

Gly

Ser

275

Pro

Thr

Asn

Asp

Thr
355

261
368
PRT

Gly

Gly

260

Gly

Gly

Lys

Ser

Thr

340

Arg

Trinh tu

Trinh tu

261

Leu

Leu

Trp

35

Ser

Thr

Ser

Arg

Val

115

Val

Val

Ser

20

Tyr

Thr

Ile

Leu

Arg

100

Ser

Glu

Gly Ser Gly
245

Leu Val Gln

Ser Ile Phe

Lys Arg Arg
295

Tyr Ala Asp
310

Lys Asn Thr
325
Ala Val Tyr

Tyr Trp Gly

nhé&n tao

nanobody

Glu Ser Gly

Cys Ala Ala

Arg Gln Ala

Val Gly Val
55

Ser Arg Asp
70

Arg Pro Glu
85

Gly Trp Asp

Ser Gly Gly

Ser Gly Gly
135

26191

Gly

Pro

Ser

280

Asp

Ser

Val

Tyr

Gln
360

Gly

Ser

Pro

40

Thr

Asn

Asp

Thr

Gly

120

Gly

Gly

Gly

265

Ser

Leu

Val

Tyr

Cys

345

Gly

Gly

Gly

25

Gly

Lys

Ser

Thr

Arg

105

Gly

Leu

-2617-

Ser

250

Gly

Thr

Val

Lys

Leu

330

Thr

Thr

Leu

10

Ser

Lys

Tyr

Lys

Ala

90

Tyr

Ser

Val

Glu

Ser

Ala

Ala

Gly

315

Gln

Ser

Leu

Val

Ile

Arg

Ala

Asn

75

Val

Trp

Gly

Gln

Val

Leu

Met

Ala

300

Arg

Met

Asp

Val

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Gly

Pro
140

Gln

Arg

Ala

285

Ile

Phe

Asn

Pro

Thr
365

Pro

Ser

Asp

45

Ser

Val

Tyr

Gln

Gly

125

Gly

Leu

Leu

270

Trp

Ser

Thr

Ser

Arg

350

Val

Gly

Ser

30

Leu

Val

Tyr

Cys

Gly

110

Ser

Asn

Val

255

Ser

Tyr

Ser

Ile

Leu

335

Arg

Ser

Gly

Thr

Val

Lys

Leu

Thr

95

Thr

Glu

Ser

Glu

Cys

Arg

Val

Ser

320

Arg

Gly

Ser

Ser

Ala

Ala

Gly

Gln

80

Ser

Leu

Val

Leu



Arg

145

Ser

Ile

Arg

Met

Gly

225

Ser

Ser

Ala

Gln

Gly

305

Arg

Pro

Trp

Leu

Trp

Ser

Phe

Asn

210

Gly

Gly

Gly

Ala

Ala

290

Val

Asp

Glu

Asp

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

<220>
<223>

<400>

Ser Cys

Val Arg

Gly Ser
180

Thr Ile
195

Ser Leu

Ser Leu

Gly Gly

Gly Gly

260

Ser Gly
275

Pro Gly

Thr Lys

Asn Ser

Asp Thr
340

Thr Arg
355

262
368
PRT
Trinh tu

Trinh tu

262

Val Gln Leu Val

1

Leu Arg Leu Ser

20

Met Ala Trp Tyr

Ala Ala
150

Gln Ala
165

Gly Ser
Ser Arg
Arg Pro

Ser Arg
230

Gly Ser
245

Leu Val
Ser Ile
Lys Arg
Tyr Ala

310

Lys Asn
325

Ala Val

Tyr Trp

nhén tao

Ser

Pro

Asp

Asp

Glu

215

Ser

Gly

Gln

Phe

Arg

295

Asp

Thr

Tyr

Gly

nanobody

26191

Gly

Gly

Thr

Asn

200

Asp

Ser

Gly

Pro

Ser

280

Asp

Ser

Val

Tyr

Gln
360

Glu Ser Gly Gly

5

Cys Ala Ala Ser

Arg Gln Ala Pro

Phe

Lys

Leu

185

Ala

Thr

Gln

Gly

Gly

265

Ser

Leu

Val

Tyr

Cys

345

Gly

Gly

Gly

Gly

-268-

Thr Phe
155

Gly Leu
170

Tyr Ala

Lys Thr

Ala Val

Gly Thr
235

Ser Glu
250

Gly Ser

Thr Ala

Val Ala

Lys Gly

315

Leu Gln
330

Thr Ser

Thr Leu

Ser

Glu

Asp

Thr

Tyr

220

Leu

Val

Leu

Met

Ala

300

Arg

Met

Asp

Val

Ser

Trp

Ser

Leu

205

Tyr

Val

Gln

Arg

Ala

285

Ile

Phe

Asn

Pro

‘Thr

365

Leu Val Gln Pro

10

Ser Ile Phe Ser

Phe

Val

Val

190

Tyr

Cys

Thr

Leu

Leu

270

Trp

Ser

Thr

Ser

Arg

350

Val

Gly

Gly

Ser

175

Lys

Leu

Thr

Val

Val

255

Ser

Tyr

Thr

Ile

Leu

335

Arg

Ser

Met

160

Ser

Gly

Gln

Ile

Ser

240

Glu

Cys

Arg

Val

Ser

320

Arg

Gly

Ser

Gly Ser

15

Ser Asn Ala

30

Lys Arg Arg Asp Leu Val Ala



Ala

Arg

Met

Asp

Val

Gln

Arg

145

Ser

Ile

Arg

Met

Gly

225

Ser

Ser

Ala

Gln

Gly

305

Arg

Pro

Trp

Ile

50

Phe

Asn

Pro

Thr

Leu

130

Leu

Trp

Ser

Phe

Asn

210

Gly

Gly

Gly

Ala

Ala

290

Val

Asp

Glu

Asp

35

Asn

Thr

Ser

Arg

Val

115

Val

Ser

Val

Gly

Thr

195

Ser

Ser

Gly

Gly

Ser

275

Pro

Thr

Asn

Asp

Thr
355

Ser

Ile

Leu

Arg

100

Ser

Glu

Cys

Arg

Ser

180

Ile

Leu

Leu

Gly

Gly

260

Gly

Gly

Lys

Ser

Thr

340

Arg

Val

Ser

Arg

85

Gly

Ser

Ser

Ala

Gln

165

Gly

Ser

Arg

Ser

Gly

245

Leu

Ser

Lys

Tyr

Lys

325

Ala

Tyr

Gly

Arg

70

Pro

Trp

Gly

Gly

Ala

150

Ala

Ser

Arg

Pro

Arg

230

Ser

Val

Ile

Arg

Ala

310

Asn

Val

Trp

Val

55

Asp

Glu

Asp

Gly

Gly

135

Ser

Pro

Asp

Asp

Glu

215

Ser

Gly

Gln

Phe

Arg

295

Asp

Thr

Tyr

Gly

26191

40

Thr

Asn

Asp

Thr

Gly

120

Gly

Gly

Gly

Thr

Asn

200

Asp

Ser

Gly

Pro

Ser

280

Asp

Ser

Val

Tyr

Gln
360

Lys

Ser

Thr

Arg

105

Gly

Leu

Phe

Lys

Leu

185

Ala

Thr

Gln

Gly

Gly

265

Ser

Leu

Val

Tyr

Cys

345

Gly

-269-

Tyr

Lys

Ala

90

Tyr

Ser

Val

Thr

Gly

170

Tyr

Lys

Ala

Gly

Ser

250

Gly

Asn

Val

Lys

Leu

330

Thr

Thr

Ala

Asn

75

Val

Trp

Gly

Gln

Phe

155

Leu

Ala

Thr

Val

Thr

235

Glu

Ser

Ala

Ala

Gly

315

Gln

Ser

Leu

Asp

60

Thr

Tyr

Gly

Gly

Pro

140

Ser

Glu

Asp

Thr

Tyr

220

Leu

Val

Leu

Met

Ala

300

Arg

Met

Asp

Val

45

Ser

Val

Tyr

Gln

Gly

125

Gly

Ser

Trp

Ser

Leu

205

Tyr

Val

Gln

Arg

Ala

285

Ile

Phe

Asn

Pro

Thr
365

Val

Tyr

Cys

'Gly

110

Ser

Asn

Phe

Val

Val

190

Tyr

Cys

Thr

Leu

Leu

270

Trp

Asn

Thr

Ser

Arg

350

Val

Lys

Leu

Thr

95

Thr

Glu

Ser

Gly

Ser

175

Lys

Leu

Thr

Val

Val

255

Ser

Tyr

Ser

Ile

Leu

335

Arg

Ser

Gly

Gln

80

Ser

Leu

Val

Leu

Met

160

Ser

Gly

Gln

Ile

Ser

240

Glu

Cys

Arg

Val

Ser

320

Arg

Gly

Ser



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

<220>
<223>

<400>

263
355
PRT

Trinh tu

Trinh tu

263

Ala Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Ser

Leu

Gly

Gly

145

Ile

Glu

His

Arg

Lys

225

Glu

Tyr

Leu

Met

Ala

50

Arg

Met

Asp

Val

Gly

130

Pro

Ser

Asp

Asn

Val

210

Glu

Lys

Thr

Arg

Ala

35

Ile

Phe

Asn

Pro

Thr

115

Gly

Ser

Arg

Pro

Ala

195

Val

Tyr

Thr

Leu

Leu
Leu
20

Trp
Ser
Thr
Ser
Arg
100
Val
Gly
Val
Thr
Glu
180
Lys
Ser
Lys

Ile

Pro

nhédn tao

nanobody

Val

Ser

Tyr

Ser

Ile

Leu

85

Arg

Ser

Ser

Phe

Pro

165

Val

Thr

Val

Cys

Ser

245

Pro

Glu

Cys

Arg

Val

Ser

70

Arg

Gly

Ser

Cys

Leu

150

Glu

Lys

Lys

Leu

Lys

230

Lys

Ser

Ser

Ala

Gln

Gly

55

Arg

Pro

Trp

Gly

Pro

135

Phe

Val

Phe

Pro

Thr

215

Val

Ala

Arg

26191

Gly

Ala

Ala

40

Val

Asp

Glu

Asp

Gly

120

Pro

Pro

Thr

Asn

Arg

200

Val

Ser

Lys

Glu

Gly

Ser

25

Pro

Thr

Asn

Asp

Thr

105

Gly

Cys

Pro

Cys

Trp

185

Glu

Leu

Asn

Gly

Glu

-2170-

Gly

10

Gly

Gly

Lys

Ser

Thr

90

Arg

Gly

Pro

Lys

Val

170

Tyr

Glu

His

Lys

Gln

250

Met

Leu

Ser

Lys

Tyr

Lys

75

Ala

Tyr

Ser

Ala

Pro

155

Val

Val

Gln

Gln

Ala

235

Pro

Thr

Val

Ile

Arg

Ala

60

Asn

Val

Trp

Gly

Pro

140

Lys

Val

Asp

Tyr

Asp

220

Leu

Arg

Lys

Gln

Phe

Arg

Asp

Thr

Tyr

Gly

Gly

125

Glu

Asp

Asp

Gly

Asn

205

Trp

Pro

Glu

Asn

Pro

Ser

30

Asp

Ser

Val

Tyr

Gln

110

Gly

Ala

Thr

Val

Val

190

Ser

Leu

Ala

Pro

Gln

Gly

15

Ser

Leu

Val

Tyr

Cys

95

Gly

Gly

Ala

Leu

Ser

175

Glu

Thr

Asn

Pro

Gln

255

Val

Gly

Thr

Val

Lys

Leu

80

Thr

Thr

Ser

Gly

Met

160

His

Val

Tyr

Gly

Ile

240

Val

Ser



Leu
Trp
Val
305
‘Asp
His

Pro

Thr

Glu
290

Leu

Lys

Glu

Gly

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

<220>
<223>

<400>

Cys

275

Ser

Asp

Ser

Ala

Lys
355

264
355
PRT

260

Leu

Asn

Ser

Arg

Leu
340

Trinh tu

Trinh tu

264

Ala Val Gln

1
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Gly

Ser

Phe

Ser

Val

Tyr

95

Gly

Gly

Gly

Leu

Leu

175

Trp

Ser

Phe

Asn

Asn

255

Val

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln

Gly

Gly

Val

160

Ser

Phe

Gly

Thr

Ser

240

Ser

Thr





