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g%, Holw shtel v
3]

g7 e

(DldE= 39 AlA] Al *E(antigen presenting cells, APC)S X3+ thaksh Q7 Ao ol v s ety
A (CDla, CD1b, CDlc, CD1d ¥ CDleE Xg)2l (D1(&3}e] F#2E (cluster of differentiation) 1) TA4Y
. QIZtelA (Dld¥ R3G1eZ <&zl (DDl 93] <t=stect. C(DIdE YERdE APCE HAEgh: Ax
(Langerhans cells), (ZA3l8)B-AE, X4 A*E(dendritic cells)(el, ©FZHA), 2 (FAstE)dN
el (monocytes) & XE&3Ht}. (Dlde T3, o& £9, 7+, #AF, A%, A%, =, A% (conjunctiva),
a3 FA E HEoA gudst g2 XY F3 & THEG(AE Eo], Canchis 5(1992) Immunology 80 :
561-565) .

ol

CD1dE =3 A3t/ &% AEE A T AFENKT cells)ES EF3ch. NKT M E= T AESF A A
¥ (natural killer cel /] EMNS T T AlEY old A (heterogeneous) wo]th. NKT A £ <u}/H
El3 |

I's
B T-AlZ 84 (T(R)=

o= T AlEY FEAT(subset)o]l™ A o7 NKT AlEe #AE thekst 24}

wpA o]},
Bl 1 &&= EwWo(invariant) NKT AZE NKT AlE 5 714 2 <4EA ol 259 T-AX F&A7F v
d ol A 'é’%‘_ Ae4 (invariant)olgh= HollA FHe o B T MESE 217F 3 ol EW 4 &
= (A2 T

CD1d-AgF T ME(HFE 2 NKT)E E35= NKT AlEE APCOl =418} (D1d #A}oll 9]8]] A A =] 1 =
R D FHAS <1ageh, (A& AANCDId D TCR Atole A5 Zge g #HE-7nt, 294 AL 2
ZH(tumor necrosis factor)-&s}, 2 IL-4, IL-5 @ IL-13% £& A F73 28 Thl- =X Th2- FAF Aol
EFS e Aol BRI WES st

AR g2 JFde vFE4Hmycolic acids), D]O}Q%Q/‘ﬂi(diacylglycerols) 9 A~ 32488 x£3Fsk (Dld
WA Adele oR yEyth. dub-ZetE A Agiato] =l KRN70002 Al@ Ul 2 A Ul NKT Al €4
ol AH-AF (Dlde 7FF & dATFdE giEelrt. & FItEE oaZRHEFIALMAgute =
(isoglobotrihexosylceramide), (PIAE F)SFF 2 AA vlo] = (glycuronosylceramides), &a-C-Z=HE
AAgtratol = Efo]lEAgtulo] = (threitol ceramide) %, #AEA3E|DE (lysophophatidylcholine) %
g A2~g 1w A (lysosphingomyelin) ¥ 22 theFst (17F 2 ¥]-A7H)IAAS 2FS}(dE 50, Fox &
(2009) PLOS Biology 7 : 10 : e1000228).

NKT Al3ze] Fagh dde 27t A, <27, gt 2§ 1 whgo 2Adda JF=H Ak (van der
Vliet 5(2004) Clinical Immunology 112 (1) : 8-23). Agstx o=z = o FE A ZAA A
2, Ao wE gYde WAUESS I TS, AV A9 ¢ Fg-wddt &3
) L= sl 4= Atk (Yue 5. (2010) The Journal of Immunology 184 : 268- 276) NKT A3
7b A" £ Qe 2L 5 25 Y (myasthenia gravis), AX(psoriasis), #%A HFE (ulcerative

d MW (primary biliary cirrhosis), 39, A7l WY 74, S 59 AH35
(atherosclerosis) B AL x2stele A7 WY e A5 23S L3sit). Alo]EFRIY] W& 9%, H
¥ (perforin)9 " WA (granzyme) 2] W& L AE APEY 32 AE S5 o)1= NKT AE 2
A (effector) 7152 43} 2 NKT AE7F #ofehs 2AdAE #-dd 5 drt. webs, Dld-vil &3te]

|

24L& AAEA A5 FYo] Urt.

7begk 3 Bol¥o=m (Dldet A% E/%w % A8 ¢ de, &, AT U 2 AA Al b1-s e
o2 7YY Hasteow e ARsHH &' setEd did AEHA 277 Jdogktl. 53], NKT A2 24
3 e g} oo IFEA ZiE, (DIAE FWtele AESHH 75S 2% 2/xEE 2d (83X == dA)
sk 4 e gEo] dasig. AV 3ES dE B9, (Dld-vi7] 71Eo] IS @sts vheksh oA
98-S Yepd = ok

B outg e Hojx st ol m=rel qAE Egete IFES ATt gd =<l A <17k bidy 2
ghsltl. <17k CD1dell Zgsls &Y =del A= B Ao A" vfep 138 oju|al A A<] CDR1, CDR3
2 CDR3 9 2 o]o BEA A E W3 (conservative sequence variant)< E3H3C),

H A s 9l TdQl FAle dE 59, ® 1o YERd vkep o], B wAlx o] wAlE wke} g x3he
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% o vhrasl, 9 = ZAt AGNE 1 RA 219 ToRRE Aust ot A4S 2t

B o] we RS A7 o] e B mdsl @AYk kel waHE @, Qlele FRe) %

B, o2 o, BYAY 5 Arh. v SgRe Telfeelselt, 54 A, HHRE A

(DldSt AFE B Erlel FAZW FHY £ Ak oE FANA, HEEE A (D1d 2 hun 2GS
THE + Avh E gE FAGeA, SEES oF 244 L/EE tE PAsh ade

ER, 2 gAAel wAlE wkel @2 Shehes Eeshs ofst 2AE, wEHQERlE Md 2 wHel] whE
shehes d3dtehe wEULENE MES xddks 55 AEE Aledd

ddstef= A

A2 2 7

1: /MEA o2 Mele A (nanobodies) ] CD1d-Eo]A

o] 2~EFS] i mAb(IgG2b), B-CDId 51.1 mAb, R2 S4 thx* VHH, 2 7§ (DId-Eo]# VHHS}e] ZAde 7
Z3817] 9a SAE BA7)7F AHE A, dolEE (Dla, (Db, (Dlc 2 (DId &d A3 EF ALFo] Bhit
A3s THett(n = 3).

% 20 CDld-5o]% ywAlel €8 moDC < B Abe] 7Rl A4k frie

Ul‘éf’??ﬂ' oDCE (D1d-5ol% YAt A wiFsQlet. 24A7F 3, Alo]EFRQl A4ke] & (ELISA)S 13 %
Tk, T2AF -, fFAIE EATIE ARESE] s bl (D839 AlE W TS A ST NC=
(negative control), PC= %A thZa*(positive control), IgG2b= ©]|AE}Y thZF<* mAb, 51.1= &-
(D1d 51.1 mAb, LPS= @] EZgA7leko]=(lipopolysaccharide), LPS-PMB= Z# WAl B(polymyxin B) 3 2| ¥ &
gAt7tEol =, HolH+= -‘Toﬂﬁ" + SEM, n= 3& YERATEH,

= 3: a-GalCer =4 iNKT A3 &Aool A .

48

(D1d-8 4 A3 Hela AEZ B3] Z(vehicle) thET(veh) FE a-GalCer(ZE T2 2oz vk =3}
(pulsed)stFch. Az & H3|F T a-GalCerZ A=3}% HeLa-CDldoll iNKT MEE F7}ske] 2417 59t
[gG2b o] AERS] Wz mAb, &-CD1d 51.1 mAb, &4 Wiz VHH R2, E¥ S3sb¥l 3-CD1d VHH(VHH 24(18-
29¢) 7} A wEEIGITE. 24A13F &, FAIE B4 7)E ARESte] INKT AlE &4 (D25 Hd)S S48t
3},

olH &= 33 A3 Ho + SEMS veRtt. 3-CD1d VHHOl 2)3F iNKT ME Ao 9523

O{Nrﬁt

E 4 INKT A2 849 f =

(D1d-BF & A3 CIR AEES wAE v} o] H3]F 2T £ a-GalCerz WAl AF38gith. AlH 5 4]
3|F TE a-GalCerZ A=3}E CIR-CD1del iNKT MIEZS H7}sle] 2413t B¢, S0 &-(D1d VHHS /% =
Aol A A wigFsIATt. 2483 &, FAE EAVE ARESte] INKT AlE 24 (D25 2d) S SAHSAT. a-
GalCeroll &+ iNKT Al3Ee] &3}, 3-CD1d VHH(VHH12 (18-14b))<¢} 37 mjekst & o dAHFAS Jehye
FAIE(flow cytometric) HEH(dotplots). Hlo|El= o] (D1d-2dH FTF HNEFE o83 to AgS
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YERdY
%= 5: &-CD1d y=Aol 2]&k o}WlAl (annexin) V A%

CIR AE, (D1d-¥& A CIR AEFHZ dlid) 2, M.1s AE 2 (D1d-F2 A M.1s AZE($= Hd)=
24N 7F EQF IgG2b o] AEFY whET mAb, #F-CD1d 51.1 mAb, &4 uWlZT VHH R2, H+¥ (Dld-Eo]F
VHH(VHH19(19-23G)) ¢k 9h7 vl st gich. 271 Al AP S Alshs obdlal Vel dgshs w4 Alxe] Miss
FAE FA7I2 543850, dolH e 33 Age A + SEMS vERdT),

ZHolE A3 B2m-A7F CDld(+ H]3]|E, a-GalCer ¥/%+ F-CD1d VHH)E AFE-3H INKT A2 g4 <]

%
M o

9%6-4 ZH°EE Bom- hCDld(H]fv‘]' iz T a-GalCer7} ¥3H)ol ZgE 3-EGFR VHHO. 2 TAE o]F
old FAAZ AT, H Z#olEE 3-(Dld VHH(VHHI2) S &4 Zx FAje] A4 iNKT AlES
H7yske] 2413F E<2t HH°Lo}°ﬂDP 24/\17& T, fAIE 24715 ARESte] INKT Al E4(0D25 ) S S35
th. a-GalCer-%3+ B2m-hCDldel 23+ iNKT A1E2 wAg &3 o-GalCe-%3+ B2m-hCD1dE 3H-CD1d
VHH(VHH12(18-14b)) ¥ Al sj<¥et & ezl @45 Uedle fFAEX A%

mru I

% 7: (D1d- a-GalCer mi7l iNKT A= A &3 o]F2 A 4.

iNKT CD25 &, IFN-y % TNF-a 9 A4k wfA](¥]8]& 2 a-GC(GalCer)), ¥-CD1d mAb 51.1(10xg/me), th
Z+ VHH(500 nM) T3 3-CD1d VHH(VHH24; 500 nM)$} &7 1—5—1 T = a-GalCer(RE T & 7)o
2 2A=3td (D1d-¥ 4 H3 Hela AIEZE iNKTS} 244)7F B¢t Hﬁoh‘a & zﬂﬂ?iﬂr. iNKT Al 3Eoll A (D25 2l
S BolFE adY EE (a). IFN-y 2 INF-a Akl th3l 3-CD1d VHH(@ 7135) 2@ iz H]—;ﬁ;ﬁ/ﬂ(non—
inhibitory) o] *|¥t (D1d-5°]# 2] VHH(A 7]&5)°] 5% o&H §ﬂr 0% =T 21 (b7 2389 vl
olulgtel. HF + SD, n= 3, ##p<0.05, #xp<0.01, #x*xp<0.0001. AFo] AL-8F VHHE VHH240]t}.

=

% 8: &-(CD1d VHHI2el <3t & o]&E4 INKT M &4,

CCRF-CEM(T-ALL, CD1d %4 (positive); n= 4) % (D1d-E& A3 M.1s(FFEA ZF4F; n= DA E= 1|3 F o
Fat By a-GCe® A=3tE ar, d-CD1d VHH % oz k7] wfk=™ | iNKT CD25 2elo] SA % o]F 244

[e]
ZF &<t INKTSF $HAl vl = Qlrh. #p<0.05, ##p<0.01, ##xp<0.001, #+#xp<0.0001 (X% 4¢} H]1L3}o])

9! INKT AIE 233l F2(92) 2 (DId+ £ A FEFo tidt ATEA (082,
CCRF-CEM AZ(CD1d %A)& w3 =
6, 12 =& 187tz FAIE AI7H
CD107a(t= 4A]7F) H&= ofdlAl vV L 7-
VHH120] T},

e B o-GC2 A3k, #-CD1d VHH 3 a3 34 wigsw,
&b INKT(E:T W& 1:2)9t ’%Wﬂ W LA, FAlE A
DE A=At N= 55 #p<0.05; ###p<0.001. “}ERl F-CD1d VHHE

=

% 10: CD1d+ ¥ (primary) B =4F AlEo] st iNKT Al 2549 F=.

FOEE o-GCE ATHIAYL @

M ghate] s Edt dd S AES vEE U 3
=74 FAE AZHE H 16 ARE

Wi th, Aobd MM A|ES] HWEEol
dck. vrEbd 3-CD1d VHH:E VHH1Z©lth.

-CD1d VHH 2 tiz3 3
) EQF INKTS} A vty

% 11: 3F-CD1d VHHI120l 213+ INKT A E Alo]EFFl AAle] H &

AP EFRRD ABAke]l HES $18ll, HeLa-(Dld AIEE H|8|& iz, OCH(LI-ZZELA erlo] =] A {2
2= 114 (sphingosine truncated analog of alpha-galactosylceramide(alpha-GC)); iNKT A|3o|A] Th2- Ale]&
7kl ks fFEshE Ao® A ) B o-GCE A=gsta, §-CD1d VHH ¥ a3 A st
dom, FFAG Alo]EHEY H|Z ofAlo](Cytometric Bead Assay; CBA)Z #2438+ o]F 24417 5¢b iNKTS}
SHA \lFsFATE. N= 4, #p<0.05; ###xp<0.0001.

wgg YAl Aok FAF g

49
olste] At W Aol tire] gojzl ALgHT. A7) folol YolFolW W el WAN D A
Fapol e Wateln A olalE B71 916, theel Aok AFATh, B gAAelA @ ReluA i
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g, AR BE Ve B A8 fofu 2 o] ok Ve woke] dAlel s dubom ofsiy= At
A uE e, Be A¥w, 53 29, 53 9 V8 A3 wde] wAls T AT 2 Aol il
=4 Egdn

< e Wl ARgE THle] vles FAshe WS FhAelA B Aot A Aee, Aste, A
abspel, Al ik, Al DNA, A=AES, FAAS, Ad A B ooleh AE wepelM e F V=] A

B gAs R olel ATFNA, "EFHTH(to comprise) "B A o)9] FEE MATA oz ApEHo] 1
to] Ho o= f?}%%o] E3EE RS ouisih, Sojxom AFHA g FHS AYFHA Zerh. oe
FAF, " ~2 A% (consisting of)" Bk ol "EAH o7 FAEE(consisting essentially of )" & X
Kincin=s

WAl ALEE B HE at, tan’ W "the': WEby thEs) AEEA 9 @ o qae Tae
. & Eof, "a" 3FE(compound) S AMESHE WHE o] I ES HFE AMEstE S EFe(d, 10,

100, 1000, 1%+, 10 =+, 100 WF, == 1 o)Akl ¥,
go] "d4dbst=(aligning)" 9 "HH(aligmment)"S FUIAY ARG ofmwAkel HAY E 71 WY
(stretches)2] EAo &A% 2 T 1 ol ®x1/38E9] Hal(comparison) EE ol AdE on]sh
k. sh7loll SR Ay e ukel o], opu|iAt AE FEe] ofg] 7k el GdAlel] 43 A Ut

~—

=3 d = olu|x4t AEe] TUAY Lot dubdon A PgLe AHHE o
deth. "FAA" 2 A= dE A (art-recognized) 2] 2wE JHAH, FAHE 7]
ATk, F M 1o FdA(identity) EE FAM (similarity) S ZA37] &) B4+
Hog AREE = WHS GUIDE TO HUGE COMPUTERS, Martin J. Bishop, ed., Academic Press, San Diego,
1994, and Carillo, H., and Lipton, D., SIAM J. Applied Math (1988) 48:1073°] A% u}& ¥ g3l o]
A A= gerh. sY98H FAES 2Aste e AFYH ZRafor Awsd £ dn. 7 A9 19
94 Z TT’\V&‘% AAst7] fek v HAFH =29 R S =29 #7]A (Devereux, J. &,
Nucleic Acids Research (1984) 12(1):387), BLASTP, BLASIN, FASTA (Atschul, S. F. &, J. Molec. Biol.
(1990) 215:403)° WA|¥ whE E3Falrt. olol] AFEH A= eFetrh. & WA wAFE viel e Y 594
< FAREE oW mAbe] o] WERES ALFoEN ﬁxqﬂ“%(zc}i AE W BE opn ke R Ue FE A

] =

A3t FAG obvliibe] 5), 37

&, MEHE 19 Fx ol Ao giE) oS So, Folx 70% o "AE BAA" oluAk Ao ¢
st, ZEHEll= A de] s 19 Fx ofueabe] 107] obnliAbultt 3717bA] ] ofu At ME S g
g Adve AS AQdstae oAl Ado] xR AEy S-S ongtt. webA, FE obnieAt A do
et ofui=at Mg FIdA WMEEES FFR olulnAk AEel AA ZAol(full length)ol ZAA AxtdE. &
et Az obn Al A Ho® 70% XS OMMP {W]E a7 {8, FEAE U ofn At A
30971417t AAHAY e ofu|=Ato® XSE A e FEAE F oofu =it F7]9) 309714 8] thEo] ofn
ko]l FxAde] Add F dvk. FERALD ol < FxAd U 7] F s FERAE U9 sk
e o] QIAEE o UlellA] Ao ® AR E o, o] Ak A Fe] ofnlie B FHEA] (carboxy) B
o A e o] T X Afo]o] oftfel A x A o}

gof, "ol AE" e gt Ee "JlEle]utE HolA kg, A7), 3akd 7& EE 7|l dig
A AZ ol giel, o]9 "t (fragment)" EE "H-E(portion)"S oI 3] "of
b AEr e gAY s "glEte]| =S oujgith, "EEE ofv| w4t AE"S 5A AES AW obreA
&5 ot AREHGL, dF Eol, AlE # W e AT ARt e QI SFAIE oA Hold 1
o] AAA A EASA et

=

{

Q

o -

o
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T
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=

£ 22 7 =l
(hypervariability) A9 A
Y Ex= 39 HAHA

2
Aol B4 o) (R I4L T

9 Z 259 (immunoglobulin) &A= 7M. =<l =
hypervariable, HV) ¥ ZZ(framework, FR) Ggo = o %7
39 (complementarity determining regions, CDR)S <Jm]gtt}.
(CDR1, CDR2 %! CDR3)< zteth, EA AL 7HW ofw] it NS
T}, CDR 9492 (D1de} 2 6&%011 A5 AR 4 Qv
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A WA S d =Wl FgAE Egleta, A7) @ =Wl A
7V 3Ed AA 49 CDR1, CDR2 ¥ CDR3E EF3H, AH7ICDR1o] AEHE 229 A% 60% A¥E FU4S
zhz ol MAS ¥3Fstal, 7] (DR27F MRS 433 Aol 60%e] MY U4 E 2 obvxit Hes

okx W A|EE ®Ee} o], (D1d(Entrez Gene ID 912; NCBI #=*A1<¥: NP_001757; Balk 5. (1989) Proc Na

_1
N

Acad Sci USA 86:252-256)2 wHd XA W& (chronic lymphocytic leukemia) 3Hx}2] B AlXE, IHAXE

A AE E FS NEE 2SS e AlxdA] dEE. agla B YAl wAlE bke) Ze Euﬂfﬂ
A= (b1dere] Aol AMgE 4= Slal, ol& 5o, o5 Alx T o sl 9] (Dldell ek 23 == &
(D1d&d Alazol A el (Dldeke] AF Hv=, Azt AE A 2 (Dld +Akehe] A%, 3 ojw A& ZA3tx o
A @Y, e CE Bl WA, Fov EE ohE 9ds) 47 Ee ddE (Dld oFe] ARt Abgd

rlr i
po)
flo
o
L
i

Lot oi7le] @gH =
91zt (Dide] 2

3 = = 3
@, Qelel Bl HgE = BEAY & Atk 2wy
o) o)

oo mE e tE 7l Ee v Ve IS o X F . dE S, B UHe dd =
Wl FAE d=dAk, g2E, voles, hl, b A e dmd Fx2(d, F8ADdd 942 5 Y
= Y, Jgeels, 9= U}ﬂ T gkl Agtd 5 3l & 5o, 47 &2 (D1d Td AxE
s 88she

e FA oA, FFES o]F Eo]H(bi-specific) A TEE tFE Eo| A (multi-specific) dAo|t}. &
Lol Ao A, 35ES 27Hbivalent) A EE trb(multivalent) FAo|th. 27Fd (Bivalency) E& T}
7Hd (multi-valency)& 3A17F & ZA¢= (avidity) &2 5 A (multimeric) Yol Addsts AL 383
T Atk olF Fold Ee ts BolAd 279 Fdo uA AdS & &g,

CD1dell ZAgsles Aok shte vdd =red IS ¥xdsles IJFES A7) @Y
9% CDR1, CDR2 % CDR3E 2%t , A7) CDR1e] AW s 229 Hol% 60%<] g
a8 A7) CDR27F AEHs 437 Hojm 60%9 A4d 9SS Ze ofvwil AES

B R e
ruo
bl
ﬂ9~'
ol
}11

ool ot [“ﬁ\i
x> ©

ot
&

w21 A (sdAb, 7H LX}(developer)o] Ablynx+¥ YA (Nanobody) &t % = H)=
A= AnAd A4 o] bl Tuel ZEHelo|= o IR A
AA 49 1(CDR1), ¢+« CDR2 ¥ ©<l (CDR3E 3+ =

heavy chain)%re] &4, 2 (light chains)E AAA o= xL3slx = 3|, 29 ?_E}Zﬂi—‘jra ‘ﬁ’
=l &A 2 %29 (engineered) FAES = 5 AT},

(o]

= NQ e,

&%
2L
o,
i)
i
o
oy
é
ro
E
_a
[
(e,

=)
ro,
ok
N
rr
(U
e
o> M
fz
o_>L

(i ol
(HURN2)
e o

S7) -

(e,
oy
=
(o

A7E, HEF, #ot, i, BV 2 AE EFetE do9 FoRFE R 2 F 9
o= , A= “e”@o}—c VHH #2h= olE &, HE, @Y (dromedary), @37F # Fopibal
(guanaco) & Hel FolA Bdd IA=RH Fadhd 5 Aot

gL AU O N D )
™
|
=
_1

J
2

BE A9 nrbH R gl EHQl FAE Sold e duidoz AFRE 4 v, ©d E=dHQl A=
CDR1, CDR2 ¥ CDR3 ¥ &4 & zte WYEZEH A& 7P Zdnts ¥388 4 glvh, 237 ofF 12 U
A 15 kDa2o] #EA}#Ho 2 YA (nanobodies)= F+ 79 T8 2 F /19 AA=Z FAEH IurE 2l A (150 W
] 160 kDa)®t} R Z}.

CDR1, CDR2 ¥ CDR3 A& & Ztoll A2 uzE § ), oE B9, vl AIZIZ2EH EAZ5FH, (DR A4
ZHY fdE SolAds ;% A AAZFZEY ¥AE F5317] 93], (R A go] Aexa A3 AAZFZE



[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

SSS0ol 10-2574729

g BEx U R AMEzE wgE ¢ o, < 4de ui9 gl &2 Ay Bluste] kel thak welA
(immunogenic)o] #7] wj&ol| F#]& < Ar}t. o]H 3+ CDR A Dol w3ske 217+3}(humanization) &A] &eA

o}

mebaA, e mE WASFREY 2as A3 FHo WoIEEd A9 £ gt fHe] "I 2EY
AEe 7 i, Q17 D1d 2FS AFstry] fal 2 @l uwpE DR A 9= X &# CDR1, CDR2 2 CDR3
ANEE 7Hd = Q. 2 weid, B ddge e SgEe 2 gAAdA wAlE viel 2 (RES ZE
ztsld @ = g4

wd FAE X8 F Uy, dE 50, &Y = A= AZF =4 (flamework) A
99

r
oL
>
>
2
=
>
i,
=
o
e
rlo
o
=]

.\_4

| o CDR1, CDR2 % CDR3Z ¥31&}aL, 4
= 6000 M sddE A obvdt MAE ¥eta, 4] (DR27} 10511@
(e}
=

AqadWE 229 MEe B made ¥ 19 17-1EE2 7|AHE 99 =o¢l e (DR19 M Ao AL}, =
do] BAS 9, 9 =l A 17-1E & 3, VHH "3 12 AFE 5 du. Fd Zdl A 17-
1Y Ao AdHs 12 Yely, I 19 UrE}L\H ulo} 7S (DR1, CDR2 2 (DR39] A d| Z7lste] =4 A
g8 I

AW s 439 e 2o ¥ 19 17-1EZ 71AHE 9 T9ol a4 e (DR2 Mol A-<3ht}.

Ao wAE BE w9 =del g4 2, dE 59, & 19 7]AE vk 2o, (DRI & Jo> A G
(FW) 12 A% 3, CDR17} CDR2 Alolo] AL Ff2= A A%, (DR2$} CDR3 Alele] 49l FW3o® A=,
CDR3 ©°]%9] 99L& Fi4= AL 4= Jub. Zze] /¥ FA9 FWl, FW2, FW3 i+ FW4i= CDR1, CDR2
CDR3, ¥ AA T =wd 7 A ggd 5 AL, sle] wAH AT

EHAE, o7 gofst dd =wd A, vheket ol Z=uel o] CDR1 % CDR2¢F #&HEtY, =2 ofn
A MG TAAE FRste] Felgdn. geld A w=Hel dAe] (DR1, CDR2 2 CDR3 MES F 19 7]A
ST, s 59, F 1o 19-23GE 7|AE = @d =Y &A= VHH HE 198 7Y, A9 37°ﬂ &&
3= AM9e 7 (DR1, MEWHE 589 53t AEe 7k« (DR2 2 AMIHE 799 A5l LS 7k
CDR39] %3S ZtEth. o] VHHY] HAY S st dAl AdS g3 169]t).

H¢l &A= (DR1e] AEHE 229 HAox 6099 ANE A4S Vel
2| < oA Z3+s}E= 3k, CDR1, CDR2 2 (DR3¢

4 Atk dF Eo], @ =Wl A7 A A VHH( S E°], VHH nr 10) ¢ % 19|

vebd vkeb S (DR1 2 % WA VHH(A S Eo], VHH nr 20) 9 ¥ 1o vebdl upe} & (DR2E X3l A

A

el getd, FAATE B Aol v xete], E dge] whE QIR (Dldell Ajtels Aok shbel Tl
el

, L]

FAE 2ot e EA, A7 Bl =l A DR1e] MEME 229 Hoj: 60%2] ME TL4=
Zhe obr At AEs xehstal, @ =Rl Ao (DR27F A ERE 437 Aok 60%°] ME IS e
OPUlL*P MEE Edsts e odw flol Aled & dsol dAE Aolv. dE 5o, & 1 7A4

upebA gk Aol A, A Zole A (DR12 MEwW=z 229 Aolikz 60%9] ME TAddS Hepd
2k

FA A, AA Aol A (DR2E AT 4339 HolE 60%] ME TLAdS vebdch. v , A
dolol AZ (DRI MERE 229F Aoj& 60%°] AMd TUES verdlar, M delo] 23 (DR2e A IS
433 #Holx 60%°] A9 LS etk visbAsHAl, CDR1 2/%& CDR E AEHE 22 2/5E A9
43 Zyzyol el Fol% 65%, 70%, 75%, 80%, 90%, 95%, 97%, 99%] FTUAS et

T3k, 17k Ch1dell Afsls AHojk shvhe] T m=Hl FAE xFets SIFES AFsta, A7) 9d =Hdd
A= ARA A4 99 (DR1, CDR2 2 CDRE 23311, A7) (DRI AdWs 229 Holx 90%Y] Ad HUA
S 2t opvaat NAE EFetar, 7] (DR2E MM T 433} Holk 800 M TdEE 2he ofvat A
& EFatn, 7] (R3S AEHE 649 Holk 70%°] AMd F44E 2te obv=at 9SS 23et); e
7] (RIS AMdWE 33 2 422 FAE FolA] AEEE ofn ik 4 -

[e=] [e=]
= = =
6302 FAH oA AEE= oin| A IS E3HE | (DR3S AEHE 75 2 842 TAHE oA AEy
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[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

SSS0ol 10-2574729

rr

ohvl it AGE EFTTE.

drge w2 3EE U 23" ¢ e 2l

90%2] MY LS ZteE ofulAl AE, (DR24 wis) AEH S 437} X*oit 80%<] HOE' 50
u]=Ak A 2CDR3O| Thd =9
Agre] 1A, ol @d =d A= ZAzhe] Ard 2H 39

w2 3k LA dol A, WA CDR1S MW s 2291 Holx 90%e] MI FIA4S ved, npg
g Aol A, AA dolol AX (DR2E MIHE 433 Hojm 80%2] MY IS vebdth, npgA 3k A
ool A, HA Aolo] AZ (PR3 NLWFT 649 2ol 70%e] HME FAAS Yekdith. utghaeiAl, A4 2ol
of A% (DRI AEWE 2294 Aol 90%9] AME A4S Wepar, HA Zold A3 (DR2e= AEvls 433
Hoj = 80%2] ME FLAS Yeha, 2 QA Zolo AR (PR3 MIHT 649} Holx 70%2] HE 5LAHS
Uebdith, vl A e, (DR1IS A IS 229 Hol% 90%, 92%, 95%, 97%, 99%°] LS ey i, (DR2E
NEHF 437 Holw=  80%, 82%, 85%, 90%, 92%, 95%, 97%, 99%°] FAUAS UEi, 2 CDR3S A9 s 64
o} Aol%w 70%, 72%, 75%, 78%, 80%, 82%, 85%, 90%, 92%, 95%, 97%, 99%°] FLAS viebviTt.

o

LFL
R

Wrgo] maw | wpeA g FAA A, g =HQl A7 (DR1o] AEHE 229 Holx= 90%2] AME FUA
e AL, CDR27F MEH S 433 Aol= 80%9] ME Tdd& e o}ﬂli*& Ads 2§38k, 9 CDR3o] A
T 649 Aol 70%2] TUAHE ZE ofvxAt ES X EstE 3, CDR1, CDR2 ¥ CDR39 d<9je] =3h&
ALk, dE Eof, dd =l FAIF A WA VHH(AE 201 VHH nr 10; A9¥W 3 31)9 I 1o ot
4o CDR1, ¥ WA VHH(<E Eo], VHH nr 20; A9¥3 59)9 % 1o vebd upe} 2 CDR2,

HA e 7 HA VHH e Al HA VHH(AE &), VHH nr 21; AE9H<% 81)9] & 1o Yepd npe} 22
CDR3E X st 3 w3 1y U,

W TR 2 to iz
o
i)
=
(o3

o w2

g detd, AL B A el Y xske], upeh gk Ao A, 2
2 (DR3E XHFFoeN ZAgsts Aoz shte] dd =l dAE 2 |

el &9 CDR1o] AMLHE 229 Folw 90%e] MY FAAHS ztE ofn it HdS E@é}ﬂ, e

A 9] CDR27}F A EHF 433 Holw 80%Y] AE TAAHE zhe= olnnit Ag9S X33

CDR3°] MEHE 649 Ao 70%2] MY FIdAHES 23

g 4= 9lgo] odE Aolth, o & Eof, ¥ 19 714" t}3 CDR1, CDR2E CDR3ol| 7] %3k},

o,
=2
=)
r{m
o
Y
(@)
()
[
o,
=
v
o il
(@)
=)
=]
J—*

, AlFE e A FAAE 2 ad =vd Ao Axde] Md 23 ¥ ofye}, 24
2o vhaFsk CDR1, CDR2, CDR3el 7]1%3%F thekdt @+ wu¢l 3

=l A= vt A E 19 %3, 2 olo] HEZA A<E M (conservative sequence
Ebdl CDR1, CDR2 ¥ CDR3E zte=th. 2y wald, 2 wddd ue
A3HAl, /7] (DR1 2 CDR2 2 CDR32 X 1o Yebd wiel Sde kel Vilelt}, 04]3 =01,

variants)el

g,

¢ & o

b =9l A= ¥ 1o o2 el VHHI, VHHZ2, VHH3 ... VHH14, VHHIS, VHH19 ... VHH24%} ZFo] B3
VHH®] CDR1, CDR2 % CDR3Z zr=tl. 53], oA yebdl vpel 228 (DR1, CDR2 % CDR3(Z, T3k VHHO.

2RH)S F9% (D1d 23S Yeldl= Aol Rl=Y. F9A7E A4S 5 = vkl Zeo], 1 1o 1A
F uvle} 7o (DRI, CDR2 2 (DR3 %39 HEA g Wolx| st ZIHUT}.

AAZ F A ofu=at A Alele] AE FUAEY ALE AAsAY dd =v<d

CDRS Z%S dYst=d oA, dHAE 29 "HEH (conservative)" ofn| At XS ¢ T 4~ o], o]
dubAl o g olmil A7|7F fAREE 318 2 tE ol AR X FEIL, o= ir’ﬂﬁ“E}O]‘:ﬂ
7I's, B v U2 AESH EAd A T EAHoR JFgFS A &, olv|xt XFo g vAE
ATk, olHg BEA oAb X3S Gl & d#A dow, odF Eo WO 04/037999, WO 00/46383, wo
01/09300 2 WO 04/0379992 58] frafigtcl. BEX 282 vtgdkdstAl, 3719 o (a) WA (e) W9 3lte] of

.
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[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

SSS0ol 10-2574729

|icike]l X3k X ZHA|olth: ofm Al WrjE dEE 7 (a) WA (e) WY E TE oW
ATk (a) A2 A, HlSA4 e oFg 549 2710 Ala, Ser, Thr, Pro % Gly: (b) =

uncharged)) ©}W]=: Asp, Asn, Glu 2 Gln; (¢c) I4, Yoz " A7)
His, Arg 2 Lys; (d) & AW, 8]1=4 7] Met, Leu, Ile, Val ¥ Cys; ¥ (e) W= Z7]: Phe, Tyr ¥

Trp.

2
o
2
N
S
(o]
o
1o
=
o -
N

HA et BEA X3k o= thg3 2t AlaolA Gly & Ser; ArgollA Lys; AsnollA Gln =+ His: Aspell
A Glu; CysolA Ser, GlnolA] Asn; GluollA] Asp; GlyollA Ala E=EPro; HisolA Asn & Gln; IledlA Leu
L Val; LeuollA Ile %+ Val; LysolA Arg, Gln T+ Glu; MetollA Leu, Tyr %+ Ile; PheollA Met, Leu
W= Tyr, SerollA Thr; ThrollA Ser, TrpollA Tyr; Tyr oA Trp; Z/%E+ PheollA] Val, Ile £+ Leu.

A s A, gl EuQl A= oo BEA MA WS xIste] i 19 ZFedA Z1AlE vpel e ARA
274 99 CDR1, CDR2 % CDR3E zt=th. v nbghdsiAl, @4 =rl A= & 19 =3elA 7)A€ niet
Ju A A4 999 (DR1, CDR2 ¥ CDR3E zte=

il
o

e
o
o>

f

o] %

o
2 oR

AAel WAL wkeh e 7] SHES IS 1 WA 21, e o]e] BEAH Ad MFo
A EHE]_‘:
= T

SN
ich
g L

>
A
"
2

, s A, 2 oo i sgtEe] ohd 'l =wel Al AEHE 1 A 21, T A

H TollA ey e ol NEE XAV B AR
z 3E 19 2=l veRd vkel o] CDR1, CDR2 R CDR3E Z¢
Z . g o Z=rQl A 2 Dld AF 542 2 HAlAel wAlE nupe} o] AA|
ol ZAsHAl 71 A= ek, & 1o YERd # H3S 12 VHH nr 19} -83tth; A E®s 2+ VHH nr
29} gt} MIdHE 32 VHH nr 37 St M EWE 4% VHH nr 49 -3}, AE¥E 55 VHH nr 5
of A-&3t); AEWUE 62 VHH nr 67 53t} MEWE 72 VHH nr 79 &3t AEHE 82 VHH nr 87}
Aesith; AE9HE 9% VHH nr 99 A$3th A9WE 108 VEH nr 109 A$3hch; AE9W3 118 VHH nr 11
I} gt MEWHE 125 VHH nr 129} 483t A9WE 132 VHH nr 13% 53t Ad9HE 14 VHH
nr 149 &3tk AE¥E 158 VHH nr 189 &3tk A EWE 162> VHH nr 199 &gt AEds 172
VHH nr 20%} 73Stk AMEWHE 182 VHH nr 213 A-&3tch; AEWE 195 VHH nr 229} 83, Mg
202 VHH nr 2337 &3t} 2 A EH3S 212 VHH nr 24¢}F 4-5-3to).

oict.
=

9

e
1-ﬂ il

ro 2
o — o2

22
0
2l
Ll
T
o
£
v
)

2

o
ol

ﬁd
©

m

©

>
RS

x ) wdjel A7 AEED, o WA Aol AA AdAWME 1 UA
Ad3t Holx= 70%,80%, 85%, 90%, 92%, 95%, 96%, 97%, 98% L& o] 99%2]
Aol AR Hhel o] BE Aol 48] 7bsdt ).

2 e M g3hEo] (Dldddl ZAdste 9 =Wl FAE xFete Ao TR IFEY 5 JA, v
g5 Ao, e oFst E4A] e g e vpAYE AFE EE el =oltt. dE Eo], (Dld
A3 9 =uQl A E Edete ZYEtel = uhEAE A (Dld Ol Al AdEE oFst dAe] A4
2 g At E O 42+ 0ld 2% 9 = 34 9 Y-S 23 2 w4y e eSS 23
T Utk A7) SAFES dE B0, FAG AE 7vke] WAile] ALgE & vk, A 2 U] wE g
=3 ddd ¢ dow, ugHstA, & 2 mE ZEfElel=s AY B9l FHA} (agent) o] WES T
Lglth, & T8 o e & dHd mE AV g3E, dF 50, ¥ U9 & ZgEle|=rt i S E3st
= etk FAE dE B0 FF e WA ZAY FH 4 F o, o7le] dAEHE AL oYtk &
o] M2 g3E EA e AAE A & F dve d99 /Y 2 B dge] mEk QoA A 3ts)
Al AHEE & UTh. T2 AAdel A, 7] SRHEe g 2ot

a2y, e, 2 2y gE nEAg FA A, A7 FE S o= 3 ol glojA, A7 sEEel vd
SRl FAE FUtE xFetal, A7) 3ol shEs EEei, okt AT A7) setEel AE I, A7
e w=rl AT QIZSEE, A7) =] oF Hol4 e v 5ol4 FdFEolil(o]Fs Sl EE v
T 5ol 7 #Fd wAAFE TheetA gth), A7) sgEe]l 27F(bivalent) B+ TH7R(multivalent) 3Hgh
Eoln (271 Tv tirbde] @ATF v AP Fded £2 AdEoR AdeEF b, A7) SitEel ¥
d, HAeolE e FIFHQEE Ade AFEL, A7) FFEe] fExH, vlolys Z/EE Y] el
H=dael sg=s At

T3, dd T gAZF 17F (Dldell= ZAjsiut, 1%F CDla, 1%+ CD1b ¥ /HE+= A (Dlcoll= A3s8HA &
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[0063]

[0064]

[0065]

[0066]

SSS0ol 10-2574729

=, B Aol wAlE viep 2 ggEe] AFHT. 2 wald, 5¥3] onH fRoA, B iy me
skt Sold o= I3 (D1dol Adstal <13k (Dla, (D1b H/E= (Dlcoll= AdshA & @ =Hdl A
E ¥, B ubgo] wE ulEgdk 31eE-e 217 (Didoll AFsta €1zF (Dla, (D1b Z/XEE (Dlcols 2
s vk AdWE 1A 212 dse 9l Erdl @A SolHo 13 (Dldeh Adtsle bl =r
1 gAY dejty.  FhAE AAlde] mAlE bkel 2o, vl m=wQl A 7F 17 (D1del HeolA1X ] o F
£ oJEl% §lo] AAsh= s g1 v

oA o] wAlE upkel o] =#A, CDR1, CDR2 /= CDR3 Aol glo] 2E Atolo] £ ofn|wil 5
IAS FHske (Dld A% @ =l FAE &8st e ATl = do] FelHJrf. =ah, B g
AAel wAlE wpep o], o)t 7ed 54 2 5AS zhe AAlde] mAlE wpel e gl =Yl FAE
xEete FEe] AT £ Adsol JAEAT. wEbA, 2 wAAolA wAlE npe} o], FXAA MR
(dendritic cells), vFEAsAIE @35 F8 X4 AXY S 52T F Jda, v sAE 47 3¢

=: ]

i
=wlel A7 F 19 VHH2 HiE VHH5S] 2§, TE ol nEH M9 wdo] A" AuA 24 o (DRI
CDRZ % CDR3E 7HA™, =g, 7] @ = 9

FEs ATt g/5xe SRHES BWY AAMAA T Alxe %—]_—% CDld—Xﬂa T Aﬂiiﬂ %}*éo] S

dE o], du-ZetE A A Elrte]|=(alpha-galactosylceramide)E A& o= glar, vl A A
o) A= E 19 VHHS i VHH24e] 23, mi ole] mEH A W JlAE 4uy 2%
2 CDR3E 7HHIY, m3h, A7) v =9l A= VHHS T+ VHH24 T o] HEH A

[‘E, ox

Sige d Aygs zen; 2/
TE e B A T Axed 722 (DId-Alg T AXe 48 5 2/5E B AN T A
xeob e (Dld-Ask T AEe Aol fd BAA(d, da-AdFEAAgnto]=)S FXHAA 5 Qdrt. v
AstA A7) 9 =d1Q A= T 19 VHHIZO %3F, T o]o HEA Ad WEd 7" drRAgd 4% 99
CDR1, CDR2 % CDR3E 7HAAU A7) @4 =rlel &A= VHHIZ =& o] BEH Ad wMyds zher; d/%s
S}3HE-S oYl (annexin)-V A (S £, opdal Vb 7] stgE HES Alxe] AFsie A ol v
v 27 AlEAPE S mpAolth) 9/%E (DId-Ed AlE, vigAe A= Dld-2d FdolA o] AEAES =8
FoAda, uEAsAE A7) dd 2wl A= ¥ 19 VHH 3, VHH 6, VHH 8, ¥ VHH199 %3, E o]
HEA Ad g 7| Jrd 44 949 CDR1, CDRZ ¥ (DR3E 7FAW, Zgk A7) od Z=d<l A+

VHH3 H+= VHH6 H+= VHH8 HE+= VHHI9 Hv o] HEH AME MY S ZEet).

E 19 yeR mlel 728 (DRES ZeE 9 el &4 VHH2 2 VHHAE A AlE, utEzlsi A= IL-12¢] ¢
g A E = Ale]EFFQI AAHETE ofue} Al fal XY AEZ(AAY ZFFR)e &S fFRseE E4S o
Elylo] &2l =

HoArh A7l 9d =l FAE EFshE SHFES A8 5o, o, ZEbgel ¥ HIVY Am H/%
=, A e ghpolE A 2A A & e AA WA FAN AE Hs R dE 5o, IL-12 A4 2
& Aol B Aiks st 8 O}EP gk, 7)ol A =od vkl o], FA MEe digh CDld
(triggering)L WAl Ao ol F&3H(AE 59, Yue 5. (2010) J Immunol. 184(1):268-76; Yue 5.
(2005) Proc Natl Acad Sci U S A. 102(33):11811-6; Teng & .(2009) J Immunol. 182(6):3366-71; Hi= Teng
5. (2009) J Immunol. 183(3):1911-20)

TS, 2 ouye whE gghEe] glojAl, Bwe] AJAMA T AES T2 (DId-Ag T Mxe &40 f=¥
A, &, 45 5o, - rEdA o=y (Didel 98] Ag/AAE ¢ de= BE FXES A ¢
9, wrAsA Ay 9 mulel A= E 19 VHHS W= VHH24©] 23, Ei oo mEH Ad wde 7]
Ad drAd 24 49 R1, CR2 R CDR3E 7HA+= 3trEo] Agd 5ol AU (A o F=x). &
7] @dd =dQl dAE Xl IFES dE %01 A 2/ vk 3ukS-(chronic overstimulation)ol
Al INKT(EH ] 2R T AZ)AHE T oh2 (D1d-AgH T A2 FR35s 315A717] 98, (D1d-Als T
AZ(EHL] AL T ME 239 48 & O}L A, da-AGELAA G| =) S AAFHel] 9lo]
A &3t (el E £9], Terabe 5. (2014) Cancer Immunol Immunother.63(3):199-213)

wek, 2 o mE =] dojA, EHe AAMA T MEE xSk (Dld-Ag T Axe &4& f=
2/5E E¥o AAMAY T MEE X3l (D1d-Ae T Alxe o] frd XA (d, dyp-dgesd Mg
wolE) & HXAA F v SES ATeta, uEAsAE 7] gd E=HQl A 2 19 VHHIZY %=
E= oo BEA MA WYl 7" drAd 24 9 (DR1, CDR2 ‘;‘ CDR3E 7Hzlth. 7] & =vQl &4
& EFste IFES dE B0 49 HmelAet o], AFEF W e AA el fJFelA HrlEE BA
o] FA(absence) Al EHOl ZAAMA T MEX &4& Fx H/XEE %tﬂ«] AAMAA T MES] 5"/‘401 S|
FAE (dop-dgEdAgtuto]l= X3H)& FXF el glolA fF&atth. INKT MEE (1) TF A2 AFAA &



[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

3 = (2) NK A, MESAE T A 2ol d5Y a5 S8 o a9 a34& f23k= IFN-y 9 22
W x4 Ao 157}?_](01], DCoF A5 28 )9 ks ARst T AESAS 23T F Q). ol odE
E9], Schneiders %. (2011) Clin Immunol.140(2):130-41°] 2]F-% o] At}

ek, 2 o] wE shgEC] lojA, FF F-9lolA] INKT MES] A SH(targeting) R EAshE A4S 3
43 (D1d B3 FAA 298 4 v IFFES AFstn, uzEA 47 dd =ded g3 # 19
VHH129] %3, Ex o8 BEZ Ad W] 7|49 ARA 24 39 (DR1, CDR2 % CDR3S 7FAW, #l&7 &
A 7] @¢d Z=del A= VHHIZet). o= w83, ¢SS EUE 51%ct. Stirnemann K 5. J Clin
Invest. 2008 Mar;118(3):994-1005.
T3, oAl vV AFe] TUME fET § JdE SFES AFEta, ol ld-2d AxE, wE s (Dld-EE
TSN 7] NEANES A D/EE AEATES fRs, ulEAsA v v EUﬂOL e ® 19
VHH3, VHH6, VHHS, W& VHH199] %3, HE ol9 BEH M9 WHdo 7|Ae ARA 24 99 (DR1, (DR2 2
CDR3E 72T}, 7] g =wQl dAE 2388 FgES dE 59 49 A=A %01, Al o ==
AA el A, opdlAl v Agte] F7F W/EE (Dld-2d Ao MEAPES FEghel oA 835tk o= d
£ 5o, o EFFolA vehgd + Ae AZAPE S FEshe (Dldt ot Fol AF8-Eth(Blood. 2009 Mar
12;113(11) :2498-507)
EE, A7) wAlg uel ol o F o], AEi(condition)o] Xzl oA A ZL7|7F Folgh, Aboldh z
8718 Ze gd =HQl FAE 2Fee Y] SgE £25 At

55 AFsta, v
ArA AA 99 (CDR1, CDR2 2
1 E= ole] BRER A

146}741% QIZF CD1dell ZAshet v =wQl A2 A, 7] A, nEsAE dd =vd g
7} 9 CDR1, CDR2 ¥ CDR3E 2x3F3}™, A7) CDR1, CDR2 ¥ CDR3¢] ¥ 1¢] YEMA VHH nr 1
. 3 7, 8, 9, 10, 11, 12, 13, 14, 18, 19, 20, 21, 22, 23 T 2494 2] CDR1, CDR2 2 CDR3 Z}
Zte] opm=sl H%ﬂoﬂ ol Mol 80%, 90%, 956 i 100%9] ohvlmat Md $ANES e e TPE
z;sjl—
Zj'

shRHslE, shbEel T@eht GAl, Mgl By wi $AE E 1 EE oo n

i
o
é
OH r
r°"
= —Q

3t
& UrE‘rL“VHHnr12345678910 11, 12, 13, 14, 18, 19, 20, 21, 22, 23 &
= 249 O}U]L—_’L Aol ] HoE 80%, 90%, 95% & 100% o}v] At ME LS Zt= ofn|wAl AY
zh=ok, vpgAle e, SbEel disiM e dAela, nigAsiAlE &Y Zhe Aotk iE 1 vERd ZHHe]
Eol3 A i 19 (S, VIl HE F)e= ekl vkl 78 (DR1, CDR2, CDR3E ¥ 33l IAl= AA
of 9@ FAs Aol vebd wke} o], Eeh9-HA H] P& gk(non-obvious) S Zerh. Ed, A
w2 CDR1, CDR2, H/XE+= CDR3, A, @ =dQl &4 £+ JFES
el HEE AF s,

2
o=

FAATE 1A e kel Zol, & wWAlA el wAlE wpe} 22 3ES odE 5o, &, AlEH W ¥
A W B5, 2 B I ol v &9 33}, ¥Al(molecules) R/ A, 47 FFEL oF
Eold ke ts SolFonh), AE#H Ul 2 A W EF, 9 VR 3 Zo], A7 =7, Y =9, 34
F0¢d Dl &S] A oS EFstes e 79 825 7. vgEAsiAl, 2 "alAe] wAjd nt
of Zro] SHEL 984 A8 e Y EAZA A U ]gi e 855 zZheth, B gaae] mAld vl
o 22 IFEEFE Foo] He Ade o, HIV, Zepgol, HA, dHEr], A7l Wy A3, d54 & 4
3H(inflammatory bowel diseases) R o]2d] &+ 3H(graft-versus-host-disease, GVHD)o] EF¥1r}, o]
A A= Fevh, giA, & g2 FAdddA, & B 2 WA wAHE vte} 22 dd =dQ A E
Eeele, & 2Hd e IFES 2T I ZAAES AT A olsF® ¢ e uhel o], oF
T 2= B AN WwAE vkek 22 SFE o]del e FFE, dF 5o, & oFF &4 AF /%
= FEAE g 4 o

‘“f& £ ”é*ﬂ*%ﬂ WA Bpeh 2 Bhghee] kol 3lo]
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[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

we] the o) wew,

2 £ WA wpeh 22 BetES el waEdeEel= A9S Al

TR A, el wE sgee EefEeltola, dE 5o, dA%ed dE 59 MEWE 1

WA 21, 3 BEH Ad wEow gE welM AdEsE A9S 7R vl =l Aot

= GAA e AlE kel e A opr|ieit At dho] gk, mebA, FdAs opveAt MES w2

QEPol= Hd=m AZA7]7] 9 ZEF(codon table) S AMES eyl Qlomz  ojuwal MES 45 3ste

FEULEeE AES Aed 5 At

A7) FEULEeE Ade AV BdE S odle FA4 FEAE Awe] fE Z2RH MY, E8 A A

S (polyA signals) T3 2§ 7Festes AZA7|=H AMEE 4 vk, FEdUeEel= Ads EFshs 7]

A FAAE 57 AXel 2gE & Aok, £ 3y ©E FEYoEels NIS XFse AV 55 AX

= H-QRE F71A I AT

Hh A gk Aol A, 2 gAAel wAlE vk 2 FEEerte]= MEE AT, ol AEWs 22 WA
EE ole] nEA A WMgor pAE TN AEEE obvxal N Bl/EE NEWE 43 A 63, &

wpx]eto 2 mgh, (DRI %/H+&= (DR2 H /%% CDR3, ®FH2lskAl CDR1 2 CDR2, © w38}l (DR1, CDR2 ¥
CDR3ZE X sl FAEA, A7) CDR1e] MEWHE 22 YA 42, Ex o]9] HEZ Ad Wygoz AR oA
AeEE opni it AGS zkal, A7) (DR27F A9 S 43 WA 63, B olo] HEH Ad wWygor FTAHHE T
oA MeE= opnwal S 7FAH, 2 (DR3O] A AWIE 64 UlA] 84, & o]o] HEA AMd WPgor 74
B ool AEEE opuial HES 2t AAE AT, vk drA A% 99 (DR1, CDR2 2 CDR3
o ¥ 1o JEMH VHH nr 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 18, 19, 20, 21, 22, 23 ¥+ 24
|

o] A¢] CDR1, CDR2 ¥ CDR3 Z}zte] ofmln=ak Ao s AHol% 80%, 90%, 95% HE= 100% oln]x=2k Y 5
s 2 ofu| Al MY S ZEET.

A= ol =l A, g Ak A, zrslE A, 4-AE A B Yol e WAEFEEY BAE
2t doe §3¥eo gAY & At FqAE vE Ve Ee ¥ VeA 3 d9F2E F 9z, 98 9
A= o] EolF mE UE Eo)7 3A|, W/nrE 271 e ) F3AY ¢ gon, B waXo] wAE uf
9} Fol, dE B9 YA, &FE, Fetol=, Ak E JE 53 AgE GES 23S 5 Q. dAE A E
So] o] X5 (o170 3kt 7ol AFEE 4= ALY, 1%F (D1d /%= QIZF D1d 2HE Alxe] 2%

¥ 1
2 Aol A" VHH W&, VHH 3% e, 2 B ago] opekst CD1d &< CDR1, CDRZ2 % CDR3<]
.
VHH nr VHH CDR1 CDR2 CDR3
Hgwis) [xds (g s 22-42) (Mg 43-63) (NEHZ 64-84)
1 (D 17-1E GSSFSSYTMG ATRWSGESPYYADSVKG RLVPPGIPIERSLENMNYW
2 (2 17-2B GRSFSSYTMG VIRWSGESPYYADSVKG RLVPPGIPIERTLESMNYW
3 (3 17-3D GSSFSSYTMG ATRWSGESPIYADSVKG RLVPPGIPIERTLESMRYW
4 (4 17-4C GRSFSSYTMG AIRWSGESPYYADSVKG RLVPPGIPIERTLESMKDW
5 (5) 17-7C GSSFSSYTMG GIRWSDESPIYADSVKG RLVPPGIPIPRTSESMRYW
6 (6) 17-8B GSSFSSYTMA AIRWSGESPIYADSVKG RLVPPGIPIERTLESMRYW
7(D) 17-9C VSSFSSYTMG GIRWDDENPYYADSVKG RLVPPGIPFERTLENMRYW
8 (8 17-10B GSSFSSYTMG AIRWDGESPIYAESVKG RLVPPGIPIERTLESMRYW
9 (9) 17-11B GRSFSSYTMG VIRWSGESPYYADSVKG RLVPPGIPIERTLESMNYW
10 (10) 19-12G GSSFSSYTMG AIRWSDESPIYAGSVKG RLVPPGIPIERTLESMRYW
11 (11) 17-13E GSSFSSYTMG ATRWSDESPYYSDSVKG RLVPPGIPIERTLENMRYS
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[0083]

[0084]
[0085]

[0086]

[0087]

[0088]

SS=S0ol 10-2574729

12 (12) 18-14B GSMFSDNVMG TIRTGGSTNYADSVKG TIPYPSTPYDYW
13 (13) 19-156G GRSFSSYTMG AIRWSGESPYYADSVKG RLVPPGIPIERTLENMNYW
14 (14) 19-22H GSSFSSYTMG AIRWSGESPYYADSVKG RLVPPGIPIERTLESMNYW
18 (15) 19-21F GSSFSSYTMG AIRWSGESPIYADSVKG RLVPPGIPIERTLESMKDW
19 (16) 19-23G GSSFSSYTMT GIRWSGESPYYADSVKG RLVPPGIPIERTLESMRYW
20 (17) 19-24D GSSFSSYTMG AIRWSGESPYYGDSVKG RLVPPGIPIGRTLESMNNW
21 (18) 19-25F GSSFSSYTMG AIRWSGESPYYADSVKG RLVPPGIPIERALENMNYW
22 (19) 19-26A GSSFSSYTMG AIRWSDESPIYADSVKG RLVPPGIPIERTLESMRYW
23 (20) 19-27F GRSFSSYTMG AIRWSGESPYYADSVKG RLVPPGIPIERSLENMNYW
24 (21) 18-29C GSIFSINAMG VISSSGSINYADSVKG HVAGFDEYNYW
¥ 2
17-1E¢} H]a8 CDR1, CDR2 2 CDR39 A4d £YA
CDR1 CDR2 CDR3

17-2B 90% 94% 89%

17-3D 100% 94% 84%

17-4C 90% 100% 79%

17-7C 100% 82% 73%

17-8B 90% 94% 84%

17-9C 90% 76% 84%

17-10B 100% 829 84%

17-11B 90% 94% 89%

19-12G 100% 829 84%

17-13E 100% 88% 84%

18-14B 60% 64% 21%

19-156G 90% 100% 95%

19-22H 100% 100% 89%

19-21F 100% 94% 79%

19-23G 90% 94% 84%

19-24D 100% 94% 79%

19-25F 100% 100% 95%

19-26A 100% 88% 84%

19-27F 90% 100% 100%

18-29C 60% 64% 15.70%

A3
AY 3} (immunization)

a7 wAE ke 2o,

Immunother.
35l 3tz F

nel Bhg 5.

CD1d 5°]3 vHHe] A

dol grelnejzle] FAAS s
PBL)E #2lstaltt.

FA) T

blood lymphocytes,

7 vhele] e
2007,;56:303-17). ZFEF

e
o) =

FAAE FEH] AF FPo2 A8 5 UE

B] (phagemid vector)oll 99ZA3% 3 hFH AEE

AgE 4 Qe 2709 Vil Solnejals Al

H4 A% Hela AESE W71 MY, olold M2
FAE §EAAG. AAL FAS Tris-HCIE FHA T,
4 A% CIR-AZS @7 1A B Mg F, A9

FRE 150 me g MEZHE Tx g
cDNAZF F3f &A1) 7h wvQl
= FH|3F Y. PCR 9 ¥ (fragments)S pURS100 3}x] w]= Hl
ojelgt WA o® T A WEE o] e
o5 {3 7 gholrelg ] HAE 4TA 2A1F FF (D1d
AR 5, 4T 72 E<F 100 mMe] HCIZ Adte

tgatell AT
FAE oFE CIR-AZES AREsh] 4TelA 1413E

%%EEHI HE

23 Aaaad.

A, 10742 Q4 (DId=
A=A, A "2 o] 2ko]B 2 g (phage display library) T4AE

t‘sg =)

s
a

2}l (Lama glama)E A% 3}A # th(Roovers RC
A% CIR-AE

7} 0d,

AgE A

5. Cancer Immunol

e, 43 Al

[S) =3 v

B D =

lF(peripheral

< 3x]& (D1d



[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

SSS0ol 10-2574729

o F H gAY (counterselected)a Tttt AgdE AAE EE5A7]aL, 7] wAE vie} o] i
ol AAANAY. ATS 299 TEF/GIABVE X33t A ZEolEo =@sle] VHH DNAS ¢a3tsts o
A A FEUES AAE . 7Htﬂ F2o7%Eo VHH DNAZ Sfil/BstEIl A3} &A4A® Ao,

Sfil/BstEIl 22492 7}153kAl k= HC-V 7HAIE (cassette) E genlIl A Aol (-2 myc- 2 6x HIS-Hl2 2
A (tag deletion)S F7}8+o], pHenl® -F=A(derivative)¢l Ze}An|= pMEK219¢) =23} th(Hoogenboom
HR, 5. Nucleic Acids Res 1991;19:4133-4137). pMEK219-VHHZ tha+ TGl Al o & 32 ASAz T},

0.1%9] x2&9 % 100 pg/me] 4o AAS >3 }L 2xTY WiAE HEFsk7l &, oA widk(overnight
culture)3Ftl. 0D600 kol =& w] | IPIGE HF % 1 mMZ H7Isksic. guld Ak 2 YA 5A13F &
Sk FHEATE. BE Y A 37TCelA 200 WA 220 rpme® A EEHA FAEJCE. A gk
2 4ToA 153 &<t g s A A Fadt. Al F(pellet)S PBS XH?'S&%%M -80°Cell A 1AZT

SANATG. Al Al AFAA 4TAA 17 EF ke BEIL, Al 30% B9k 4,500 rpnoE
S AAZAT. SAE 247 (floneytometry) & AF&3te] AZolelAe] (DId ¥4 A% CIR-AEe] tfd AFS
shalahel}

(D1d Eo]7 ZA3¥te] <1 (Dla, (Db, CDle ¥+ (D1d ¥d CIR ¥ K562 A|ZE AFL3El] §AZ EA7=
H7VeR ok, G2 96-U FH ol EddA FAEAL, BE WS 4TolA 307 Bt FACS eh5deollA Fe43131
o). CD1dell w3t Aste] %7] ~3ad4dE s, AELE 3-(D1d VHHE X &3= 25 w A=A} k7 vl sk
k. olE AF3 F &=

, AZEE E-myc Bl @A S8 MA6(Merck Millipore, W=)3} HZ 34 1:5009] 4]
A wjokslar, o] AT 3 F-ulgA A& 3HA F(ab) 2 APC(Beckman Coulter, Fullerton, ®H]&)E H=
314 1:2009] HlEE A wiSsiiTE. HE AF WA =, AMEe] oid VHH 7&“&2 A %@.7
(FACSFortessa, BD Biosciences)® H7}6aL, Eo]4 7%?}% el = VHHE Agsigit. 44 dxdo=
F-CD1d 51.1 mAb(eBiosciences Inc, V|=)E AF&3}3 A R o2 A ofF(azo)-9 A RR6 5|4 UrL
A (nanobody) 7} AH&-# A}, dei®l -CD1d VHH] CDldoM Age AA(e7] Fx) 2 3-CDld VHHe] A8
Zo glFdrt. olgld AL 93], 3-(Dld VHH £ 2T 5 pg/me] 52 Adstgct. gzl deo
HE & 1d YeEhdidnt.

A& B2 (Fingerprint analysis) @ A|EA

1

-

TzHow U= CDld—EoW VHHE Aeis}7] 93], A9% VHHe] DNAZ =2 UY(colony) PCRE ZZ A7,
Hinflo =2 ddst 5 299 ofrt2= Aoix A7|gsslgitt. ojn, dd e uhe} thst F(families)S
AMEsk = . JE L IFo FES s HOH Al BAFtF(BaseClear B.V. Leiden, g€ &=)

VHH A34F 2 A

a9 &-CD1d VHHE X8t 4SS 7] wAlg viel o] Azt AAE A8, o5 dsds AFH
H gE (Talon) A (Clontech, Mountain View, w®|=r)¢} &7 g2oA 1A7F &< wigsiaict. &8

PBSZ 33 A 3tar, 15 mMe] o]vthZE/PBS(pH 7)& 13 AA 3 thS-, 150 mMe] o]w]t}E/PBS(pH 7
At &=€ 85 PBSol whal 24413t E b 23] FA(dialyzed)dtitt. AAlE VHHO] FR=& o
(Nanodrop)(Thermo Fisher Scientific Inc., Wilmington, DE, w]=5)& A}&3sle] ZASAT. £+ FubA
(coomassie) GAE G Ao o3| &=,

3-(D1d 7] moDC A&

uds Sl fo A AEeDC)E srlel wAlE nRep Ze wow AAHATHLameris R. 5,
Methods Mol Biol, 2014: 1139: 155-65). moDCE 48-%1 Z#o]E|A W(vell)F 6 X 10 A|E9] FEZ 5 ng/
m¢2] rhiL-4, 500 U/mé<] rhGM-CSF, 1000 U/me2] rhINF-y, 25 pg/me9] 292 B(polymyxin B) ‘;1 500 nM2]
3-CD1d VHH =+ 54 tx+ VHH7F &A3t= 947 8iX] (HEPES, 10%2] FCS, 0.05 mMe B-HIEo|Ers
(mercaptoethanol, B-ME), 100 1U/mée] YEF #HYAA, 100 pg/me] 3t RE=AEwo]Al 2 2.0 mMe] 1-
SFES -3k RPMI-1640) 94 wiFaksith. LPS(200 ng/m)o] S 2w o2 AREFHATE. 24A13F &,
IL-12 2 11-10 AACHERHA F5)o #2495 93] AT HES L eFATHELISA AE) . 72A1F 3, A|XE 3
St AR =2 7] (FACS Fortessa, BD Biosciences)E AF&3te] moDC g4 whA(PE 2hdste &-CD86(LER]
Al ee), APC Eh#ish¥l 3-CD83, BD Biosciences)®l wWAS AEITE. diEA dHoHE & 29
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

SE50l 10-2574729

YER AT
-CD1d VHHY| 913 a-GalCer XA iNKT &9 <A
iNKT Al sh7]ol mAlg wpeb 2o wyoz WA (Lameris R. %5, Methods Mol Biol 2014; 1139:
155-65). 5x10'¢] (D1d-@ 2 A3 Hela AMEE DMEM v 10%2] FCS, 0.05 mMe] B-ME, 100 1U/mle] urEE =)
yAd, 100 pg/me] b ~EfIEnte]sl, 2.0 mMe] [-FFEF 2 400 ng/mle] a-GalCerd >33t 96-9U
golEo A WAl 37CE wjdEteTh. HeLa-(Dld AE= AHg & 5 X 10'¢] FH (resting) (< 25% (D25
) INKTE H7Fste] 37ColA 2417F &oF 500 nMe] &-CD1d VHH(EE SA thxa VHH) ¢} SHA| wj ks,
AlZF & IFN-y 2 IL-4 (ELISA AHL)J AEE 98 FFAL 3453, INKT AlEE 34351 FACS &%
of AQE F-, iNKT Al &) (s ADE AEshr] AAsl fFAE 247152 248 (GNKT Al 7
g4 ml7] (D259 W o= ﬁ7}u, FACS Fortessa, BD Biosciences). VHH24Z A}&3 thE %9 29E =
2 = 79 YERAL.

3-CD1d VHHY 98 iNKT AE A9 f%

@ lo 2 ¥ mE‘: i

iNKT AlZE sl7]e mAe vpe} 2o v om AAEQCH Lameris R. 5, Methods Mol Biol 2014; 1139:
155-65). 5x10'¢] (D1d-B2 A% Hela A¥, (D1d-BZQ A% CIR AE 2 (DId-F2 AF M. 1s AES DUEM
Y 10%¢] FCS, 0.05 mM¢] B-ME, 100 1U/mee] YEF AYAH, 100 pg/me] At ~E=NEnto]al | 2.0 mMe
-SFENS X3k 96-9 ZHoEoA 100 ng/mle] a-GalCer E&E W3] E Ux2Te &4 & HAlo =
Ao ® WA 37C=E wksltt. a-GalCer T=x H|3]E thEdto] X3 (DId-8d AT AEES AF¥I & 5

1049] FH(resting)(< 25% CD25 W& )iNKTES H7}3be] 37ColA 2A]17F E<F 500 nMe] 3-CD1d VHH(E+= 4
&t VHD 9 S wiFalodch. 24202 3, IFN-y 2 IL-4 (ELISA AH8) 9] HES A8 A5 Ae 538139,
INKT AIEE 3]<7ste] FACS ¢hzdol] A F, INKT Al E49 =& H7tstr] 98 FAE #4712 &4
SFATHINKT Al g9 4 ulA (D259 wd oz Hrkg, FACS Fortessa, BD Biosciences). %<l A}

(VHH12¢l o8k dlole])E = 4 2 = 8o YehfdTt.
¥-CD1d VHHOl &3] fr==e obdal V Ahe] 4

(DId-CIR 2 CD1d-MM.1s(£4 T o=Al ] & A8k CIR 2 ML1s AEF ¥3He D(wel DD 1 x 107 Al
¥ FERE 48-U ZYo|EA] 37CE HIF3A o, 500 nMe 3-CD1d VHH, &4 WZF+ VHH, T+ 3-(Dl1d
51.1 mAb(SA thETO2ZA)E EIAATE. 2447 & A XA ZZEZ(VPS Diagnostics, Hoeven, Y€k
=)o wEl MEE ofullxl V 2 2V US 2935 (propidium iodide, PI)&E @Ml FAFE E247](FACS
Fortessa, BD Biosciences)® #A4133ith. Ad A#E & 5o YeRIT.

ZHolE A3 (platebound) (D1d L 3+-CD1d VHHOl 9]+ iNKT AE A9 H&=

INKT A2 8l7)el WAl vpe} e o= AT Lameris R. 5, Methods Mol Biol 2014; 1139:
155-65). a—GalCer(1 mM) FEx H|3]F hETF(100% DMS0)S 80TColA 283F 7tdsla, 58 b 23 g3
S w7y wEs(37C) 0.1%9) EFE-XLS AFE3te] 100 pMe] xE=2 A%, oz, gan-917F CDld
Aty 3-EGFR VHHO. 2 A E 6 MY o]F Eo]&d FAA (construct)E 1:19 v &= H78dCt. a-
GalCer ¥ B2m-CD1d-3F-EGFR TA A9 H=E TxE 22 50 pMy} 3 pMelgdct. v3F 2 a-GalCers A&

2

r K

oA EEWA WA wlgE AT 96-U ZHlo]Ex F-Z L mAb(Al 1wk, 22 M2 1:1000) 2 FZHE ], 4Tel
A R wE e, o, @-Zelart 3"E ZYo|EE PBSE 33 Al sta, PBSOl M HE(FAA FE
0.5 uM) a-GalCer E= HI8|ES EFeh= TAA} 7 243 Sk 2o EE5HA wigssith. PBSZ

AHSE 1K 1009 FU(< 25% D25 WE)INKT LS Hrbstel, med Zelo]ES 37CAA 247 Fo
250 nMe] F-CD1d VHHS} &7 widslgich. 24417 5, INKT AEE &53ke] FACS ¢E9o] A& 5, iNKT
AE B Fs Brhe] 98 frAlE BA7IR BTN AE el 24 whr] (D259 2dow 3
7}, FACS Fortessa, BD Biosciences). A% A¥ZE = 6o Yelfct.

VHH12
471 HERd "oy efell, VHHIZE AHE3 F7F Aol #3EAe. 43 dye= =9, = 10 ¥ = 119 Y&
WA, = 9= INKT Al 23by(#) 2 Oldt $F AEF(LEF) h Alxs4de] 28 dehdd. =



[0108]

[0109]

SSS0ol 10-2574729

102 CD1d+ A (primary) THHA =43 Ao ofsh iNKT AEe AE=A F
CD1d VHHI2e ]38+ iNKT A3 Ate]E7Fel ALYl §:2 Yehdlth, Alo]Elel A
AEE Hs|E Uz, OCH(Ea-aZ e Melrlo]l=9] Aot f- 4] 23 3141 (sphingosine truncated analog of
alpha-galactosylceramide( a -GC)); iNKT A|3Eol|A] Th2-Ale]E7}Q] A4S FEsteE Aoz 48R X)) =
£ a-GC2 A3 (pulsed)dtar, F-CD1d VHH 2 3 7 wlgsion, g5 do] E48 o] F(Alo]| &
HEZ H]Z oA o](Cytometric Bead Assay; CBA)Ol <]8]) 24A17F &oF iNKT9 7 wid= v, vebd 3k-
CD1d VHH:= VHH120]t}h. N= 4; #p<0.05; ####p<0.0001.
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Hed H.-4

B4 fpgiont}

g g

<110>
<120>
<130>
<160>
<170>
<210>
<211>
<212>

<213>

LAVA THERAPEUTICS B.V.

Single Domain Antibodies Targeting CD1D
2017FP1-07-007

84

KoPatentIn 3.0

1

46

PRT

Artificial Sequence

<220><223> VHH nr

<400>

1

Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly Ala Ile Arg Trp Ser Gly

_29_



1 5 10 15
Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys Gly Arg Leu Val Pro Pro
20 25 30

Gly Ile Pro Ile Glu Arg Ser Leu Glu Asn Met Asn Tyr Trp

35 40 45
<210> 2
<211> 46
<212> PRT

<213> Artificial Sequence
<220><223> VHH nr
<400> 2
Gly Arg Ser Phe Ser Ser Tyr Thr Met Gly Val Ile Arg Trp Ser Gly
1 5 10 15
Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys Gly Arg Leu Val Pro Pro
20 25 30

Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met Asn Tyr Trp

35 40 45
<210> 3
<211> 46
<212> PRT

<213> Artificial Sequence
<220><223> VHH nr
<400> 3
Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly Ala Ile Arg Trp Ser Gly
1 5 10 15
Glu Ser Pro Ile Tyr Ala Asp Ser Val Lys Gly Arg Leu Val Pro Pro
20 25 30

Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met Arg Tyr Trp

35 40 45
<210> 4
<211> 46
<212> PRT
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<213>

Artificial Sequence

<220><223> VHH nr

<400>

4

Gly Arg Ser Phe Ser Ser Tyr Thr Met Gly

1

5 10

Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys

20 25

Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser

<210>
<211>
<212>

<213>

<220><223

>

<400>

35 40
5

46

PRT

Artificial Sequence

VHH nr

5

Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly

1

5 10

Glu Ser Pro Ile Tyr Ala Asp Ser Val Lys

20 25

Gly Ile Pro Ile Pro Arg Thr Ser Glu Ser

<210>

<211>

<212>

<213>

35 40
6

46

PRT

Artificial Sequence

<220><223> VHH nr

<400>

6

Gly Ser Ser Phe Ser Ser Tyr Thr Met Ala

1

5 10

Glu Ser Pro Ile Tyr Ala Asp Ser Val Lys

20 25

Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser

35 40

Ala Ile Arg Trp Ser Gly
15
Gly Arg Leu Val Pro Pro
30
Met Lys Asp Trp

45

Gly Ile Arg Trp Ser Asp
15
Gly Arg Leu Val Pro Pro
30
Met Arg Tyr Trp

45

Ala Ile Arg Trp Ser Gly

15
Gly Arg Leu Val Pro Pro
30
Met Arg Tyr Trp

45

_31_
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<210> 7
<211> 46
<212> PRT

<213> Artificial Sequence

<220><223> VHH nr

<400> 7

Val Ser Ser Phe Ser Ser Tyr Thr Met Gly Gly Ile Arg Trp Asp Asp

1 5 10 15

Glu Asn Pro Tyr Tyr Ala Asp Ser Val Lys Gly Arg Leu Val Pro Pro
20 25 30

Gly Ile Pro Phe Glu Arg Thr Leu Glu Asn Met Arg Tyr Trp

35 40 45
<210> 8
<211> 46
<212> PRT

<213> Artificial Sequence

<220><223> VHH nr

<400> 8

Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly Ala Ile Arg Trp Asp Gly
1 5 10 15

Glu Ser Pro Ile Tyr Ala Glu Ser Val Lys Gly Arg Leu Val Pro Pro

20 25 30

Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met Arg Tyr Trp

35 40 45
<210> 9
<211> 46
<212> PRT

<213> Artificial Sequence

<220><223> VHH nr

<400> 9

Gly Arg Ser Phe Ser Ser Tyr Thr Met Gly Val Ile Arg Trp Ser Gly
1 5 10 15

Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys Gly Arg Leu Val Pro Pro

_32_
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20 25 30

Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met Asn Tyr Trp

35 40 45
<210> 10
<211> 46
<212> PRT

<213> Artificial Sequence
<220><223> VHH nr
<400> 10
Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly Ala Ile Arg Trp Ser Asp
1 5 10 15
Glu Ser Pro Ile Tyr Ala Gly Ser Val Lys Gly Arg Leu Val Pro Pro
20 25 30

Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met Arg Tyr Trp

35 40 45
<210> 11
<211> 46
<212> PRT

<213> Artificial Sequence
<220><223> VHH nr
<400> 11
Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly Ala Ile Arg Trp Ser Asp
1 5 10 15
Glu Ser Pro Tyr Tyr Ser Asp Ser Val Lys Gly Arg Leu Val Pro Pro
20 25 30

Gly Ile Pro Ile Glu Arg Thr Leu Glu Asn Met Arg Tyr Ser

35 40 45
<210> 12
<211> 38
<212> PRT

<213> Artificial Sequence

<220><223> VHH nr

_33_
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<400> 12
Gly Ser Met Phe Ser Asp Asn Val Met Gly Thr Ile Arg Thr Gly Gly
1 5 10 15
Ser Thr Asn Tyr Ala Asp Ser Val Lys Gly Thr Ile Pro Val Pro Ser
20 25 30

Thr Pro Tyr Asp Tyr Trp

35
<210> 13
<211> 46
<212> PRT

<213> Artificial Sequence

<220><223> VHH nr
<

400> 13
Gly Arg Ser Phe Ser Ser Tyr Thr Met Gly Ala Ile Arg Trp Ser Gly
1 5 10 15
Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys Gly Arg Leu Val Pro Pro
20 25 30

Gly Ile Pro Ile Glu Arg Thr Leu Glu Asn Met Asn Tyr Trp

35 40 45
<210> 14
<211> 46
<212> PRT

<213> Artificial Sequence
<220><223> VHH nr
<400> 14

Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly Ala Ile Arg Trp Ser Gly

1 5 10 15
Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys Gly Arg Leu Val Pro Pro
20 25 30

Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met Asn Tyr Trp

35 40 45
<210> 15
<211> 46
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<212> PRT

<213> Artificial Sequence

<220><223> VHH nr

<400> 15

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

Glu Ser Pro Ile Tyr Ala Asp Ser Val Lys Gly Arg Leu Val Pro Pro
20 25 30

Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met Lys Asp Trp

35 40 45
<210> 16
<211> 46
<212> PRT

<213> Artificial Sequence

<220><223> VHH nr

<400> 16

Gly Ser Ser Phe Ser Ser Tyr Thr Met Thr Gly Ile Arg Trp Ser Gly
1 5 10 15

Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys Gly Arg Leu Val Pro Pro

20 25 30

Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met Arg Tyr Trp

35 40 45
<210> 17
<211> 46
<212> PRT

<213> Artificial Sequence

<220><223> VHH nr

<400> 17

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

Glu Ser Pro Tyr Tyr Gly Asp Ser Val Lys Gly Arg Leu Val Pro Pro

20 25 30

_35_

SSS0ol 10-2574729



Gly Ile Pro Ile Gly Arg Thr Leu Glu Ser Met Asn Asn Trp

35 40 45
<210> 18
<211> 46
<212> PRT

<213> Artificial Sequence
<220><223> VHH nr
<400> 18
Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly Ala Ile Arg Trp Ser Gly
1 5 10 15
Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys Gly Arg Leu Val Pro Pro
20 25 30

Gly Ile Pro Ile Glu Arg Ala Leu Glu Asn Met Asn Tyr Trp

35 40 45
<210> 19
<211> 46
<212> PRT

<213> Artificial Sequence
<220><223> VHH nr
<400> 19
Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly Ala Ile Arg Trp Ser Asp
1 5 10 15
Glu Ser Pro Ile Tyr Ala Asp Ser Val Lys Gly Arg Leu Val Pro Pro
20 25 30

Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met Arg Tyr Trp

35 40 45
<210> 20
<211> 46
<212> PRT

<213> Artificial Sequence
<220><223> VHH nr
<400> 20

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

Gly Ile Pro Ile Glu Arg Ser Leu Glu Asn Met Asn Tyr Trp

35 40 45
<210> 21
<211> 37
<212> PRT

<213> Artificial Sequence
<220><223> VHH nr
<400> 21
Gly Ser Ile Phe Ser Ile Asn Ala Met Gly Val Ile Ser Ser Ser Gly
1 5 10 15
Ser Thr Asn Tyr Ala Asp Ser Val Lys Gly His Val Ala Gly Phe Asp
20 25 30

Glu Tyr Asn Tyr Trp

35
<210> 22
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> CDR1
<400> 22

Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly

1 5 10
<210> 23
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> CDR1

<400> 23

Gly Arg Ser Phe Ser Ser Tyr Thr Met Gly

1 5 10
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<210> 24
<211> 10
<212> PRT

<213> Artificial
<220><223> CDR1
<400> 24

Gly Ser Ser Phe Ser

1 5
<210> 25
<211> 10
<212> PRT

<213> Artificial

<220><223> CDR1

<400> 25

Gly Arg Ser Phe Ser

1 5
<210> 26
<211> 10
<212> PRT

<213> Artificial
<220><223> CDR1
<400> 26

Gly Ser Ser Phe Ser

1 5
<210> 27
<211> 10
<212> PRT

<213> Artificial
<220><223> CDR1
<400> 27

Gly Ser Ser Phe Ser

1 5
<210> 28
<211> 10

Sequence

Ser Tyr Thr Met Gly

10

Sequence

Ser Tyr Thr Met Gly

10

Sequence

Ser Tyr Thr Met Gly
10

Sequence

Ser Tyr Thr Met Ala

10

_38_
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212> PRT

<213> Artificial Sequence
<220><223> CDR1

<400> 28

Val Ser Ser Phe Ser Ser Tyr Thr Met Gly

1 5 10
<210> 29
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> CDR1
<400> 29

Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly

1 5 10
<210> 30
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> CDR1
<400> 30

Gly Arg Ser Phe Ser Ser Tyr Thr Met Gly

1 5 10
<210> 31
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> CDR1
<400> 31

Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly

1 5 10
<210> 32
<211> 10
<212> PRT
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<213> Artificial
<220><223> CDR1
<400> 32

Gly Ser Ser Phe Ser

1 5
<210> 33
<211> 10
<212> PRT

<213> Artificial
<220><223> CDR1
<400> 33

Gly Ser Met Phe Ser

1 5
<210> 34
<211> 10
<212> PRT

<213> Artificial
<220><223> CDR1
<400> 34

Gly Arg Ser Phe Ser

1 5
<210> 35
<211> 10
<212> PRT

<213> Artificial
<220><223> CDR1
<400> 35

Gly Ser Ser Phe Ser

1 5
<210> 36
<211> 10
<212> PRT

<213> Artificial

Sequence

Ser Tyr Thr Met Gly

10

Sequence

Asp Asn Val Met Gly

10

Sequence

Ser Tyr Thr Met Gly
10

Sequence

Ser Tyr Thr Met Gly
10

Sequence

_40_
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<220><223> CDR1

<400> 36

Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly

1 5 10
<210> 37
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> CDR1
<400> 37

Gly Ser Ser Phe Ser Ser Tyr Thr Met Thr

1 5 10
<210> 38
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> CDR1
<400> 38

Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly

1 5 10
<210> 39
<211> 10
<
212> PRT

<213> Artificial Sequence
<220><223> CDR1
<400> 39

Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly

1 5 10
<210> 40
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> CDR1

_41_
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<400> 40

Gly Ser Ser Phe Ser Ser Tyr Thr Met Gly

1 5 10
<210> 41
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> CDR1
<400> 41

Gly Arg Ser Phe Ser Ser Tyr Thr Met Gly

1 5 10
<210> 42
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> CDR1
<400> 42

Gly Ser Ile Phe Ser Ile Asn Ala Met Gly

1 5 10
<210> 43
<211> 17
<212> PRT

<213> Artificial Sequence
<220><223> CDR2
<400> 43

Ala Ile Arg Trp Ser Gly Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly
<210> 44
<211> 17
<212> PRT

<213> Artificial Sequence

_42_



<220><223> CDR2

<400>

44

Val Ile Arg Trp Ser Gly Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys

1

Gly

<210>
<211>
<212>

<213>

5 10

45
17
PRT

Artificial Sequence

<220><223> CDR2

<400>

45

15

Ala Ile Arg Trp Ser Gly Glu Ser Pro Ile Tyr Ala Asp Ser Val Lys

1

Gly

<210>
<211>
<212>

<213>

5 10

46
17
PRT

Artificial Sequence

<220><223> CDR2

<400>

46

15

Ala Ile Arg Trp Ser Gly Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys

1

Gly

<210>
<211>
<212>

<213>

5 10

47
17
PRT

Artificial Sequence

<220><223> CDR2

<400>

47

15

Gly Ile Arg Trp Ser Asp Glu Ser Pro Ile Tyr Ala Asp Ser Val Lys

1

5 10

_43_
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Gly

<210> 48

<211> 17

<212> PRT

<213> Artificial Sequence
<220><223> CDR2

<400> 48

Ala Ile Arg Trp Ser Gly Glu Ser Pro Ile Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly
<210> 49
<211> 17
<212> PRT
<213> Artificial Sequence
<220><223> CDR2
<400> 49

Gly Ile Arg Trp Asp Asp Glu Asn Pro Tyr Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly
<210> 50
<211> 17
<212> PRT
<213> Artificial Sequence
<220><223> CDR2
<400> 50

Ala Ile Arg Trp Asp Gly Glu Ser Pro Ile Tyr Ala Glu Ser Val Lys

1 5 10 15

Gly

<210> 51

— 44 -
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<211> 17

<212> PRT

<213> Artificial Sequence
<220><223> CDR2

<400> 51

Val Ile Arg Trp Ser Gly Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys

1 5 10
Gly
<210> 52
<211> 17
<212> PRT

<213> Artificial Sequence
<220><223> CDR2

<400> 52

15

Ala Ile Arg Trp Ser Asp Glu Ser Pro Ile Tyr Ala Gly Ser Val Lys

1 5 10
Gly
<210
> 53
<211> 17
<212>  PRT

<213> Artificial Sequence
<220><223> CDR2

<400> 53

15

Ala Ile Arg Trp Ser Asp Glu Ser Pro Tyr Tyr Ser Asp Ser Val Lys

1 5 10
Gly
<210> 54
<211> 16
<212> PRT

<213> Artificial Sequence

<220><223> CDR2

15
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<400> 54

Thr Ile Arg Thr Gly Gly Ser Thr Asn Tyr Ala Asp Ser Val Lys Gly

1 5 10 15
<210> 55
<211> 17
<212
> PRT

<213> Artificial Sequence
<220><223> CDR2
<400> 55

Ala Ile Arg Trp Ser Gly Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly
<210> 56
211> 17
<212> PRT

<213> Artificial Sequence
<220><223> CDR2
<400> 56

Ala Ile Arg Trp Ser Gly Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly
<210> 57
<211> 17
<212>  PRT
<213

> Artificial Sequence

<220><223> CDR2

<400> 57

Ala Ile Arg Trp Ser Gly Glu Ser Pro Ile Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

_46_

10-2574729



SSS0ol 10-2574729

<210> 58
<211> 17
<212> PRT

<213> Artificial Sequence
<220><223> CDR2
<400> 58

Gly Ile Arg Trp Ser Gly Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly
<210> 59
<211> 17
<212> PRT

<213> Artificial Sequence

<220><223> CDR2
<400> 59

Ala Ile Arg Trp Ser Gly Glu Ser Pro Tyr Tyr Gly Asp Ser Val Lys

1 5 10 15
Gly
<210> 60
<211> 17
<212> PRT

<213> Artificial Sequence
<220><223> CDR2
<400> 60

Ala Ile Arg Trp Ser Gly Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly
<210> 61
<211> 17
<212> PRT

<213> Artificial Sequence
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<220><223> CDR2

<400> 61

Ala Ile Arg Trp Ser Asp Glu Ser Pro Ile Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly
<210> 62
<211> 17
<212> PRT

<213> Artificial Sequence
<220><223> CDR2
<400> 62

Ala Ile Arg Trp Ser Gly Glu Ser Pro Tyr Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly
<210> 63
<211> 16
<212> PRT

<213> Artificial Sequence
<220><223> CDR2
<400> 63

Val Ile Ser Ser Ser Gly Ser Thr Asn Tyr Ala Asp Ser Val Lys Gly

1 5 10 15
<210> 64
<211> 19
<212> PRT

<213> Artificial Sequence

<220><223> CDR3

<400> 64

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Ser Leu Glu Asn Met
1 5 10 15

Asn Tyr Trp

_48_
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<210> 65
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3
<400> 65

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met

1 5 10 15
Asn Tyr Trp
<210> 66
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3
<400> 66

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met

1 5 10 15
Arg Tyr Trp
<210> 67
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3
<400> 67

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met

1 5 10 15
Lys Asp Trp
<210> 68
<211> 19

_49_



<212> PRT
<213> Artificial Sequence
<220><223> CDR3

<400> 68

Arg Leu Val Pro Pro Gly Ile Pro Ile Pro Arg Thr Ser Glu Ser Met

1 5 10
Arg Tyr Trp
<210> 69
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3

<400> 69

15

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met

1 5 10
Arg Tyr Trp
<210> 70
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3

<400> 70

15

Arg Leu Val Pro Pro Gly Ile Pro Phe Glu Arg Thr Leu Glu Asn Met

1 5 10
Arg Tyr Trp
<210> 71
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3

<400> 71

_50_
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Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met

1 5 10 15
Arg Tyr Trp
<210> 72
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3
<400> 72

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met

1 5 10 15
Asn Tyr Trp
<210> 73
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3
<400> 73

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met

1 5 10 15
Arg Tyr Trp
<210> 74
<211> 19
<212> PRT

<213> Artificial Sequence

<220><223> CDR3

<400> 74

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Asn Met
1 5 10 15

Arg Tyr Ser
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<210> 75
<211> 12
<212> PRT

<213> Artificial Sequence
<220><223> CDR3
<400> 75

Thr Ile Pro Val Pro Ser Thr Pro Tyr Asp Tyr Trp

1 5 10
<210> 76
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3
<400> 76

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Asn Met

1 5 10 15
Asn Tyr Trp
<210> 77
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3
<400> 77

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met

1 5 10 15
Asn Tyr Trp
<210> 78
<211> 19
<212> PRT

<213> Artificial Sequence
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<220><223> CDR3

<400> 78

oin
1]
Jm
el

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met

1 5 10
Lys Asp Trp
<210> 79
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3

<400> 79

15

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met

1 5 10
Arg Tyr Trp
<210> 80
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3

<400> 80

15

Arg Leu Val Pro Pro Gly Ile Pro Ile Gly Arg Thr Leu Glu Ser Met

1 5 10
Asn Asn Trp
<210> 81
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3

<400> 81

15

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Ala Leu Glu Asn Met
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1 5 10
Asn Tyr Trp
<210> 32
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3

<400> 82

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Thr Leu Glu Ser Met

1 5 10
Arg Tyr Trp
<210> 83
<211> 19
<212> PRT

<213> Artificial Sequence
<220><223> CDR3

<400> 83

Arg Leu Val Pro Pro Gly Ile Pro Ile Glu Arg Ser Leu Glu Asn Met

1 5 10
Asn Tyr Trp
<210> 84
<211> 11
<212> PRT

<213> Artificial Sequence

<220><223> CDR3

<400> 84

His Val Ala Gly Phe Asp Glu Tyr Asn Tyr Trp

1 5 10
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