WO 2009/ 143523PCT/ US2009/ 045182 - | NTERLEUKI N- 21 RECEPTOR BI NDI NG PROTEI NS
Rel ated Applications [0001] This application clainms the benefit of priority
fromU S. Provisional Patent Application No. 61/055,500, filed May 23,

2008, the ¥BAP®AHB? which is hereby |Ecorporated by réﬁgﬂéﬂeemﬁeﬁe.n in
its entirety. BACKGROUND OF THE | NVENTFON Fi el d of the Invention [0002] The
present invention relates to binding proteins and antigen-binding fragnents
thereof that bind interleulcin-21 receptor (IL-21R), in particular, hunman

I L-21R, and their use in regulating IL-21R-associated activities. The

bi ndi ng proteins disclosed herein are useful in treating and/or diagnosing
| L- 21R- associ ated di sorders, e.g., inflamatory disorders, autoi mune

di seases, allergies, transplant rejection, hyperproliferative disorders of
t he bl ood, and other immune system di sorders. Rel ated Background Art [0003]
Antigens initiate i nmune responses and activate the two | argest popul ati ons
of lynphocytes: T cells and B cells. After encountering antigen, T cells
proliferate and differentiate into effector cells, while B cells
proliferate and differentiate into anti body-secreting plasm cells. These
effector cells secrete and/or respond to - 2 - cytokines, which are small
proteins (less than about 30 kDa) secreted by | ynphocytes and ot her cel
types. [0004] Human IL-21 is a cytokine that shows sequence honol ogy to
1L-2, I1L-4 and I1L-15 (Parrish-Novak et al. (2000) Nature 408:57-63).
Despite | ow sequence honol ogy anong interl eukin cytokines, cytokines share
a common fold into a INDERBEUKINZINEECEPTIOR BINDENGIRROTEIN®pr esent ati ve of
the fam|ly. Most cytokines bind either class | or class Il cytokine
receptors. Class Il cytokine receptors include the receptors for IL-10 and
the intaferons, whereas class |I cytokine receptors include the receptors
for IL-2 through IL-7, IL-9,11, A, IL-12, 1L-13, and IL-15, as well as
henatopoietiqugﬂ@MA@ﬂka@ﬁ@rs, | eptin, and growth hornone (Cosman (1993)
Cyrokine 5:95-106). [0005] Human [L-21Ris a class | cytokine receptor. The
nucl eot i de ah®00kiThis applichtion glaimebe beiebibeli megprinuivem Ub-Tzevigamalifagnt ecept or

(IL-21R) are i &@ G Nos. WO
00 053761 and HE e ot 709 sk ARENREL, 098, bbbl Rt FEbLERY (0% o et
al . (2000) PmﬁmmdﬁwdbyﬁﬁﬂdmeEEEthSAm&ﬂmy1439 44. |L-21R has the highest
sequence honology to the IL-2 receptor 13 chain and the IL-4 receptor a

chain (Qzalci et al. (2000) o) | L- 21R associ at es
wi th the comon gamma cytokpﬁgﬂﬁgggg#@)aghggﬁwﬁéﬁjﬁﬁﬂ i s shared by
receptor con§h§xe tf r IL 2, 1L-3, 1L-4, 1L-7, ,11.-13 and IL-15 (QOzaki
et al. (2000 he Byenaont; o1 (2001) J. | rmunol 167:1-5). [0006] IL-21R
I s expressed [ogD2] YR hedsehtlinati@relaRa td bﬁaﬂﬂna'pldfetﬁﬁan-ﬁ @akdnShin@ngel | s, natural
kKiller (NK) cells, dendritic cells (DC nacrophages (Pari sh- Novak et

al . (2000) s dsempnts ferech that bindventerieukia- e"P¢e§t0ti‘é11f7e1§13dﬁd’att’6“1£Lh211la'€ Leonar d
and Spol ski ) | ynphoi d
dlstrlbutlon&%gQ?L}g% mfﬁ;f%gggggglﬂt§%€§%ﬁag%dm§n§5¥1qﬁég?gﬁg role in

i mune regul gidteins dikclosed hewinstreidse@d idh aveting Iatwm dﬂrm:tomhkﬂZ—IlR-lammhtedant |y
nmodul at es the fu ctlon[gg B cells, CD47 and CDS+ T ceh and NK cells
(Parri sh- Nov&kCEESaf-2-» {BEEyatay fisgideisaaueiginue dispasey, ?}g)es'lt‘r‘?l‘i‘fﬁti“tt

16: 559-69) . Ree&dh, ﬁéb&?&lﬁ&at@t&gﬁﬁ&& bt blbba, 2hd Uﬁﬁt f?ﬁrﬁ%e%%ﬂ&ﬁ' ing can have
antitunor activity ('Sivakumar et al. (2004) I'mmunol ogy - 112:177-82),
and that | L- 2isoudgrs. prevent antigen-induced asthma in nmice (Shang et al.
(2006) Cell. Irmmunol. 241:66-74). [0007] In autohnmunity, disruption of the
| L-21 gene a reconbi nant 1L-21 have been shown to nodul ate

t he progress:if)éhat{)yf§ Ieag?%lntt al aut oi mmune nyast henia gravis (EAM5 and
experi nent al [Gﬂmplmmgentnanemmemhmhemﬁeénsés aand(aEﬁSch)e thEﬁS@Bﬁgelst\@pylaﬁ&tsng et al.
(2004) Cell 117 5-77; Ozaki ? 2004) 1177711U7701. 173:5361-71;

Vol | ner et alof lymrbgeytes: T cel lsrﬁmﬁ%ﬁe Isq tememww antigen, dicelly proliisee) .

| munot  176: faaalaffé@nnattmtt DS RXACINTE B Alls SYRTLAE and difbRTRERRL Suggest ed
t hat the mani pul ati on of -21-medi’ated signaling directly altered the
function of @ﬁﬁhod@'ebctlst,m@l@etalcslls TTheed ¢gféactcr etllssecratedniis wepdnd .to SUMMARY OF
THE | NVENTI ON [ 0008] The present invention describes the isolation and
characterization of binding proteins, for exanple, human anti bodi es and
fragnents thereof, that specifically bind to the human and mmne |IL-21R
The bi ndi ng proteins described herein are derived from anti body 18A5, which
is disclosed in U S. Patent No. 7,495,085, the entirety of which is hereby
i ncorporated by reference herein. The binding proteins of the present

i nvention have a nuch greater degree of affinity to human and/ or nurine
IL-21R than does the par ent al 18A5 antlbody [0009] The |nvent|on provi des,

o, T . Ly ~N AT~ 1. * 1 oy ' o L L o, N 1



- 5 - presented in Table 2A. O her illustrative enbodi nents of the binding
proteins of the present invention, i.e., scFv, are referred to herein as
H3-H6, L1-L6, L8-L21, and L23-L25, as detail ed in Table 2B. L001_2 One
embodi ment WO esent i nvention is an isol ated bi ndBGTQUPB0&A!
antigen-bi nding fragnment thereof that binds to IL-21R wherein the binding
protein or antigen-binding fragnent thereof conprises at |east one am no
acid sequence that is at |east about 95%identical to an am no acid
sequence(s) selected fromthe group conspsting of SEQ ID NGs: 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56,
58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94,
96, 98, 100, cldRined,Gvhichlf}6smdlDfrotedrkQlesslthzy atblét30 RO, sedd@d b Bhphdddes 124,
126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154,
156, 158, 160nd et collggporeg  171-193, 213-229, 240, 242, 244, 246, and 248.

The isol at ed 900'&‘;0 i A RLAl 1E‘a9§tol@iﬂ& hﬂ?ﬂlo@.ﬁs @%u@ﬂce%%ﬂﬁ%tm ﬁ_]aﬁ IEezl:

exanpl e, an ant an sckv, 013 Anot
enbodi nent ofILtladPpriels&atak mubMGOOhNumrMOStfér’eﬁiﬁl Bespite helv pgrupmot ei n or

anti gen- bi nd agnent . t h at bi nds r.ein he bi ndi ng
protein or %ﬁl"w %fnﬁa% H’ée‘%?lg‘ﬁ P’“f’%é?té?gjf‘ r%cé’ggmé‘t% ddniea’ ‘F‘Hé ani no

acid sequencqleﬁﬂ%eﬁﬁg PdicRrd HE i SRl tARM e MeTarh At Mo cfokln@@Bihaabout 95%
identical to a nucleotide sequence(s) selected fromthe group consisting of

SEQ | D NGs: 1Zitharglasy for clays Ixytoking receptorsp Llass Gl cygokineggeep®ss inglpde g, 41, 43,
45, 47, 49, %%c(apé)?s fo?ﬁ;l(?zm tﬁg interferons, whereas class I cytokine receptors include the

receptors for IL-2 through IL-7, I-9, IL-11, IL-12, IL-13, and IL-15, as well as
hematopoietic growth factors, leptin, and growth hormone (Cosman (1993) Cyrokine
5:95-1006).

[0005] Human IL-21R is a class I cytokine receptor. The nucleotide and amino acid
sequences encoding human IL-21 and its receptor (IL-21R) are described in
International Application Publication Nos. WO 00/053761 and WO 01/085792;
Parrish-Novak et al. (2000) supra; and Ozaki et al. (2000) Proc. Natl. Acad. Sci. USA
97:11439-44. IL-21R has the highest sequence homology to the IL-2 receptor B
chain and the IL-4 receptor & chain (Ozaki et al. (2000) supra). Upon ligand
binding, IL-21R associates with the common gamma cytokine receptor chain (yc)
that is shared by receptor complexes for IL-2, IL-3, IL-4, TL-7, IL-9, IL.-13 and IL-15
(Ozaki et al. (2000) supra; Asao et al. (2001) J. Immunol. 167:1-5).

[0006] IL-21R is expressed in lymphoid tissues, particularly on T cells, B cells,
natural killer (NK) cells, dendritic cells (DC) and macrophages (Pairish-Novak et al.
(2000) supra), which allows these cells to respond to IL-21 (Leonard and Spolski
(2005) Nat. Rev. Immunol. 5:688-98). The widespread lymphoid distribution of
IL-21R indicates that IL.-21 plays an important role in immune regulation. In vifro
studies have shown that [L-21 significantly modulates the function of B cells, CD4*
and CD8" T cells, and NK cells (Parrish-Novak et al. (2000) supra; Kasaian et al.
(2002) Immunity 16:559-69). Recent evidence suggests that IL-21-rmediated

signaling can have antitumor activity (Sivakumar et al. (2004) Immunology



61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97,
99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127,
129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157,
159, 161, Wo®0092143523243, 245, and 247. [0014] A furt RCT/ébBdHF8ht of t he
present invention is an isolated binding protein or antigen-binding
fragnment conprising at | east one am no acid sequence selected fromthe
group consisting of SEQ I D NGs: 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38, 40, 42, 44, 46, 48, 50, 52, 3.

112:177-82), and that I.-21 can prevent antigen-induced asthma in mice (Shang et
al, (2006) Cell. Immunol. 241:66-74),

[0007] In autoimmunity, disruption of the I.-21 gene and injection of recombinant
IL-21 have been shown to modulate the progression of experimental autoimmune
myasthenia gravis (EAMG) and experimental autoimmune encephalomyelitis (EAE),
respectively (King et al. (2004) Cell 117:265-77; Ozaki et al. (2004} J. Immunol.
173:5361-71; Vollmer et al. (2005) J. Immunol. 174:2696-2701; Liu et al. (2006)

J. Immunol, 176:5247-54). In these experimental systems, it has been suggested that
the manipulation of 1L.-21-mediated signaling directly altered the function of

CD8" cells, B cells, T helper cells, and NK cells.

SUMMARY OF THE INVENTION
[0008] The present invention describes the isolation and characterization of binding
proteins, for example, human antibodies and fragments thereof, that specifically bind
to the human and murine IL-21R. The binding proteins described herein are derived
from antibody 18A5, which is disclosed in U.S. Patent No. 7,495,085, the entirety of
which is hereby incorporated by reference herein, The binding proteins of the
present invention have a much greater degree of affinity to human and/or murine
IL-21R than does the parental 18A5 antibody.
[0009] The invention provides, at least in part, IL-21R binding agents (such as
binding proteins and antigen-binding fragments thereof) that bind to IL-21R, in
particular, human IL-21R, with high affinity and specificity. The binding proteins,
and antigen-binding fragments thereof, of the present invention are also referred to
herein as “anti-IL-21R binding proteins™ and “fragments thereof,” respectively. In
one embodiment, the binding protein or fragment thereof reduces, inhibits, or
antagonizes IL-21R activity. Such binding proteins can be used to regulate immune
responses or IL-21R-associated disorders by antagonizing IL-21R activity. In other
embodiments, the anti-IL-21R binding protein can be used diagnostically, or as a

targeting binding protein to deliver a therapeutic or cytotoxic agent to an IL-21R-



54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90,
92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, -6- 118,

120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148,
150, 152, WHA009113823 158, 160, 162, 165-168, 171-193, 2FTTAF09R47)82 242

244, 246, and 248. [0015] Yet another enbodi nent of the present invention
Is an isolated binding protein or antigen-binding fragnent thereof that
binds to IL-21R, wherein the binding protein or antigen-binding fragnment

t hereof conprises at |east one amino acigl sequence that is at |east about
95% i dentical to an am no acid sequence(s) selected fromthe group
consisting of SEQ ID NOGs:6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30,

32, 34, 36, %ﬁpleés(?nc éﬁ Tﬁés ttOmti4B. 21§%1nc§1?0 pﬁééms%@thefflgven@&l atsef@dn 66, 68,
70, 72, 74, 76, 78,

dla“llOSlIl" and tleatlnor IL-21R-associated disorders, e.g., inflammatory disorders,
autoimmune diseases, allergies, transplant rejection, hyperproliferative disorders, and
other immune system disorders.

[0010] Accordingly, in one aspect, the binding proteins of the invention feature an
isolated binding protein (e.g., an isolated antibody) or antigen-binding fragment
thereof that binds to II-21R, in particular, human IL-21R. In certain embodiments,
the anti-IL-21R binding protein (e.g., antibody) can have one or more of the
following characteristics: (1) it is a monoclonal or single specificity binding protein;
(2) it is a human binding protein; (3) it is an in vitro-generated binding protein; (4) it
is an in vive-generated (for example, a transgenic mouse system) binding protein; (5)
it inhibits the binding of IL-21 to IL-21R; (6) it is an IgG1; (7) it binds to human
JL-21R with an association constant of at least about 10° M™'s™; (8) it binds to
murine IL-21R with an association constant of at least about 5x10*M™s!; (9) it binds
to human IL-21R with a dissociation constant of about 107s™' or less; (10) it binds to
murine IL-21R with a dissociation constant of about 107s or less; (11) it inhibits
human IL-21R-mediated proliferation of human IL-21R-expressing BaF3 cells with
an ICsp of about 1.75 nM or less; (12) it inhibits murine IL-21R-mediated
proliferation of murine IL-21R-expressing BaF3 cells with an ICsg of about 0.5 nM
or less; (13) it inhibits human IL-21R-mediated proliferation of human IL-21R-
expressing TF1 cells with an ICsq of about 14.0 nM or less; (14) it inhibits IL-21-
mediated proliferation of human primary B cells with an ICsg of about 1.9 nM or
less; (15) it inhibits IL-21-mediated proliferation of human primary CD4™ T cells
with an ICsp of about 1.5 nM or less; and (16) it inhibits IL.-21-mediated proliferation
of murine primary CD4" T cells with an ICsg of about 5.0 nM or less.

[0011] Nonlimiting illustrative embodiments of the binding proteins of the invention
(the term “binding proteins” also includes and refers to antigen-binding fragments
thereof, as appropriate) are referred to herein as AbA-AbZ, and correlation of these

terms with terms used in U.S. Provisional Patent Application No. 61/055,500 is



84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114,
116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144,
146, 148, 150, 152, 154, 156, 158, 160, 162-195, 213-229, 240, 242, 244,
246, and WO0094HE2Wherein, if the binding protein or AHE3NIH#FIE ng
fragnent conprises at |east one am no acid sequence that is at |east about
95% i dentical to the sequence(s) selected fromthe group consisting of SEQ
ID NGs: 6, 8, 10, 12, 163, 164, 169, 170, 194, and 195, then the binding
protein or antigen-binding fragnent nustsal so conprise at | east one am no
acid sequence that is at |east about 95% identical to the amno acid
sequence(s) selected fromthe group consisting of SEQ ID NGs: 14, 16, 18,

20, 22, 24, Basermied 1n3ﬁabl§2A %61 Afistrafe eﬂ'@odlﬂ%ms%‘f'the‘b@ndn%loégm oPthe 94, 56,
58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 8, 90, 92, 94,

96, 98, 100, prgent lmnnorn.@e sci98are tef@yeditd Dereinlag H31H6E, L1ING L8I2A, a2, 124,

126, 123-125, as detailed in Table 2B.
[0012] One embodiment of the present invention is an isolated binding protein or
antigen-binding fragment thereof that binds to IL-21R, wherein the binding protein
or antigen-binding fragment thereof comprises at least one amino acid sequence that
is at least about 95% identical to an amino acid sequence(s) sclected from the group
consisting of SEQ ID NOs:14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42,
44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86,
88, 90. 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122,
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156,
158, 160, 162, 165-168, 171-193, 213-229, 240, 242, 244, 246, and 248. The
isolated binding protein or antigen-binding fragment can be, for example, an
antibody, an scFv, a Vi, a VL, or a CDR.
[0013] Another embodiment of the present invention is an isolated binding protein
or antigen-binding fragment thereof that binds to IL-2IR, wherein the binding
protein or antigen-binding fragment thereof comprises at least one amino acid
sequence encoded by a nucleotide sequence that is at least about 95% identical to a
nucleotide sequence(s) selected from the group consisting of SEQ ID NQOs:13, 15,
17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59,
61, 63, 65,67,69,71,73,75,77,79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103,
105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137,
139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 239, 241, 243, 245,
and 247,
[0014] A further embodiment of the present invention is an isolated binding protein
or antigen-binding fragment comprising at least one amino acid sequence selected
from the group consisting of SEQ ID NOs:14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70,72, 74, 76, 78,
80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116,



128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156,

158, 160, 162, 165-168,
Yet anot her enbodi nent of the present

[ 0016]

171-193, 213-229, 240, 242, 244, 246, and 248.
invention is an isol ated

bi ndi ng preoapev/83s2ant i gen- bi ndi ng fragnent thereof th®&CTHISA9/043082 L-21R,
wherein the binding protein or antigen-binding fragnent thereof conprises
at | east one am no acid sequence encoded by a nucl eotide sequence that is

at | east about 95% i denti cal

to a nucl eoti de sequence(s) selected fromthe

group consisting of SEQ ID NGs:5, 7, 9, 41, 13, 15, 17, 19, 21, 23, 25, 27,
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, -7- 55,
59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91,

118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150,
152, 154, 156, 158, 160, 162, 165-168, 171-193, 213-229, 240, 242, 244, 246,

and 248.

[0015] Yet another embodiment of the present invention is an isolated binding
protein or antigen-binding fragment thereof that binds to IL.-21R, wherein the
binding protein or antigen-binding fragment thereof comprises at least one amino
acid sequence that is at least about 95% identical to an amino acid sequence(s)
selected from the group consisting of SEQ ID NOs:6, 8, 10, 12, 14, 16, 18, 20, 22,
24,26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66,
68, 70, 72,74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108,
110,112,114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142,
144, 146, 148, 150, 152, 154, 156, 158, 160, 162-195, 213-229, 240, 242, 244, 2406,
and 248, and wherein, if the binding protein or antigen-binding fragment comprises
at least one amino acid sequence that is at least about 95% identical to the
sequence(s) selected from the group consisting of SEQ ID NOs:6, 8, 10, 12, 163,
164, 169, 170, 194, and 195, then the binding protein or antigen-binding fragment
must also comprise at least one amino acid sequence that is at least about 95%
identical to the amino acid sequence(s) selected from the group consisting of SEQ ID
NOs:14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54,
56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98,
100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132,
134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 165-168,
171-193, 213-229, 240, 242, 244, 246, and 248.

[0016] Yet another embodiment of the present invention is an isolated binding
protein or antigen-binding fragment thereof that binds to IL-21R, wherein the
binding protein or antigen-binding fragment thereof comprises at least one amino
acid sequence encoded by a nucleotide sequence that is at least about 95% identical
to a nucleotide sequence(s) selected from the group consisting of SEQ ID NOs:5, 7,

9,11, 13,15, 17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53,

57,
93, 95,



97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125,
127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155,
157, 159, 161, 239, 241, 243, 245, and 247, and wherein, if the binding
prot ei n orwamisgEess2bi ndi ng fragnent conprises at | east RITEUSAMIASS18Ti d
sequence encoded by a nucl eotide sequence that is at |east about 95%
identical to the sequence(s) selected fromthe group consisting of SEQ ID
NGs: 5, 7, 9, and 11, then the binding protein or antigen-binding fragnment
nmust al so conprise at | east one am no ag%g sequence encoded by a nucl eoti de
sequence that is at | east about 95%identical to the nucl eotide sequence(s)
sel ected fromthe group consisting of SEQ ID NGs: 13, 15, 17, 19, 21, 23,

25 27, 29, 5 , 1, 7 3 7. 59, 61,
AR 57’3%9 (%131(33,$§:6'$$9"ﬂ17347% 7745934183”8% 8‘5@9 @11?3 39‘)85 o7 95,

101, 103, 10599 1@17,103.095 10711091113, 113,35, ]117 11]21921 121 123,227, 1025131127, 129,

161, 239 24133085 ek dAl a5 B HOEL 5 i R | B of e

present invenysonsi snda7i Sl iR, Bf e bdin pRdtindr iti RAbiHIEY RighhNg
fragment conprising at | east one am no aci. sequence sel ected fromthe

group consi steemgliss asE@t oM NTsoecidgequence eppoded by apgeleatgle spquengepthatdy, 26,

66, 68, 70, 7o\ fooutdsmpeniffrio fscfincdsciifed fm Euroggeonghingi 15 %
102, 104, 10GEQOIBNOLDB07, 9 aad 111 iHen tHeltindidgd Protel? Oy, anligéh-bihdidg frhgent128, 130,

132, 134, 136, 138 140, 142, 144, 146, 148, 150, 152, 154 156, 158, 160,
162- 195, 213-ushalsooqmprisg st leass gne Hmigo agid geqpance cpfRsied PF 2 nP¢leqtide bi ndi ng

protein or anthQeas thatrisiatngast SRS, i deRfaA tostﬁén@éledneé%qua{be(sm&% aci d
sequence that Is at | east about 95% i denti cal he sequence(s) sel ected

from t he gr odpnttngisipicagsising SEGEQDON®Rs: 63, 18, 171039 21223 263}7,2841,31%9, 170,
101, and 195 5L BEoL B ASYAG OL o1 B oL BENDETNg, EoATRRL et
identical to7ghel, am 8"598&(39(1915@91%“9’6(99) meheath@l 1for70r09t hEl grnups.consi sting
of SEQ I D NGs: 14, 20, 28, 36, 38, 40, 42,
44, 117, 119, 121 123 125, 127 fz9 131 133 135, 137 i39 141 143 145,'147, 149,

151, 153, 155, 157, 159, 161, 239, 241, 243, 245, and 247.

[0017] Yet a further embodiment of the present invention is an isolated binding

protein or antigen-binding fragment comprising at least one amino acid sequence

selected froin the group consisting of SEQ 1D NOs:6, 8, 10, 12, 14, 16, 18, 20, 22,

24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66,

68, 70, 72,74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108,

110,112,114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142,

144, 146, 148, 150, 152, 154, 156, 158, 160, 162-195, 213-229, 240, 242, 244, 246,

and 248, wherein, if the binding protein or antigen-binding fragment comprises at

least one amino acid sequence that is at least about 95% identical to the sequence(s)

selected from the group consisting of SEQ ID NOs:6, 8, 10, 12, 163, 164, 169, 170,

194, and 195, then the binding protein or antigen-binding fragment must also

comprise at least one amino acid sequence that is at least about 95% identical to the

amino acid sequence(s) selected from the group consisting of SEQ 1D NOs:14, 16,

18, 20,22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60,

62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102,



46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82,
84, 86, 88, 90, 92, 94, 96, 98, 100, 102, -8- 104, 106, 108, 110, 112,

114, 116, 118, 120,
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104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136,
138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 165-168, 171-193,
213-229, 240, 242, 244, 246, and 248.

[0018] Another embodiment of the present invention is an isolated binding protein
or antigen-binding fragment thereof that binds to IL-21R, wherein the binding
protein or antigen-binding fragment thereof comprises a light chain and a heavy
chain, and wherein the heavy chain comprises at least one amino acid sequence
selected from the group consisting of SEQ ID NOs: 14, 16, 18, 20, 68, 70, 72, 88, 90,
92,94, 213, 218, 219, 240, and 242, or a sequence substantially identical thereto
(e.g., a sequence substantially identical thereto includes a sequence at least about
85%, 90%, 95%, 96%, 97%, 98%, 99%, or more identical thereto), or a sequence
substantially homologous thereto (e.g., a sequence substantially homologous thereto
includes a sequence at least about 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99%, or more identical thereto). In a further
embodiment, the binding protein or antigen-binding fragment comprises a V1 domain
and a Vy domain, and the Vi domain comprises at least one amino acid sequence
selected from the group consisting of SEQ 1D NOs: 14, 16, 18, and 20, or a sequence
substantially identical or homologous thereto. Another embodiment of the present
invention is an isolated binding protein or antigen-binding fragment thereof that
binds to TL-21R, wherein the binding protein or antigen-binding fragment thereof
comprises a light chain and a heavy chain, and wherein the light chain comprises at
least one amino acid sequence selected from the group consisting of SEQ ID NOs:22,
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66,
74,76, 78, 80, 82, 84, 86, 96, 98, 100, 102, 104, 106, 108, 214-217, 220-229, 244,
246, and 248, or a sequence substantially identical or homologous thereto. In a
further embodiment, the binding protein or antigen-binding fragment comprises a Vi
domain and a Vy domain, and the Vi domain comprises at least one amino acid
sequence selected from the group consisting of SEQ ID NOs:22, 24, 26, 28, 30, 32,
34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 215, 217, 221, 223,



122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150,
152, 154, 156, 158, 160, 162, 165-168, 171-193, 213-229, 240, 242, 244,

246, and 248. [ 0018] Anot her enbodi nent of the present invention is
an i sol at edo0osdi4sg3 prot ei n or anti gen-bi ndi ng fragnentpammgsemfosiiBat bi nds
to IL-21R, wherein the binding protein or antigen-binding fragnent thereof
conprises a light chain and a heavy chain, and wherein the heavy chain
conprises at |east one am no acid sequence selected fromthe group
consisting of SEQ ID NOs: 14, 16, 18, 20,,68, 70, 72, 88, 90, 92, 94, 2183,
218, 219, 240, and 242, or a sequence su%stantially identical thereto
(e.g., a sequence substantially identical thereto includes a sequence at

| east about 5% 2,908 £5%: AGer 87300, Ay S8c 2 R RobAEMAGR! f Per et )
or a sequence substantially nol ogous t &reto e.g., a sequence
subst anti al | yehomtleogobslimber tat beavgchaidesmprisse gquanme aaitl skprste elrowt 50%

dentical ¢ ndret BF s el ERIDRP R Bt A oftehe or ™ ¢

anti gen- bi nding, fnt A TIH: RS hRSs #h Mhind MRy uBRE sBleMbl F}%{&hé‘gro@;ﬂd the Vil
domai n conprises at | east one am no acid sequence sel ected fromthe group

consi sting ofcosxtingOf NEQ- IDANOSL80, 9881 00aHeR, 204, 186, 188stduHs 826 283+t23dt i al | y

i dentical or l,0 he . Anot her odi t of the esent

nvent on 1's 28 TEoret st B e Argears SRRt En i mB R ent

t hereof that thdretds to | L-21R, wherein the binding protein or

anti gen-bi ndi ng fragnent thereof conprises a_light chain and a heavy chain,
and wher ei n tIB@LA i gKbinding posgsf the Peesent inwnEen. 813 aBIRAE 3N @Csequence

sel ected Tr oMl e 8oPHPEARSICE! THY, Aky QRN B%he Gthe B&1RAitope
or a similar epitope (e.g., an overlapping epitope) to which AbA-AbZ, H3-H6,
L1-L6, L8-L21, or L23-L25 bind. In other embodiments, the binding proteins
specifically bind to a fragment of IL-21R, e.g., a fragment of at least 10, 20, 50, 75,
100, 150, or 200 amino acids contiguous to the amino acid sequence set forth in SEQ
ID NOs:2 or 4, or a sequence that is at least 85%, 90%, 95%, 96%, 97%, 98%, 99%
or more identical thereto.
[0020] Another embodiment of the present invention is an isolated binding protein
or antigen-binding fragment thereof that binds to an IL-21R epitope that is
recognized by a binding protein selected from the group consisting of AbA-AbZ,
H3-H6, L1-L6, L8-L.21, and 1L.23-1.25, wherein the binding protein or antigen-binding
fragment competitively inhibits the binding of a binding protein selected from the
group consisting of AbA-AbZ, H3-H6, L1-L6, L8-L21, and L.23-L.25 to
human IL-21R. In another embodiment, the binding protein or antigen-binding
fragment comprises a heavy chain, a light chain, or an F, fragment comprising an
amino acid sequence selected from the group consisting of SEQ ID NOs: 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62,
64, 66, 68, 70, 72, 74,76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104,
106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138,
140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 165-168, 171-193,
213-229, 240, 242, 244, 246, and 248, or a sequence substantially identical or



30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66,
74, 76, 78, 80, 82, 84, 86, 96, 98, 100, 102, 104, 106, 108, 214-217,

220- 229, 244, 246, and 248, or a sequence substantially identical or

honol ogousWORENE23 I n a further enbodi ment, the bi ndi METPFSGE08I04518Y

anti gen-bi nding fragment conprises a VL domain and a VH domain, and the VL
domai n conprises at |east one am no acid sequence selected fromthe group
consisting of SEQ ID NOGs: 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44,
46, 48, 50, 52, 54, 56, 58, 60, 62, 64, @6, 215, 217, 221, 223, -9- 225,
227, and 229, or a sequence substantially identical or honol ogous thereto.
In yet another enbodi nent, the heavy chain conprises an am no acid sequence
sel ect ed frOmomﬁaogﬁéjﬁlgefborﬁ?xétah@tﬂel%fmbgﬁ&énpt%ncﬁﬁw Afbin §2nii9éh- 213, 218,
219, 240, and 242,” and the ght chain conprises an am no aC| d sequence

sel ect ed f r orhindieg fgatgmqnt mnmusssam}vmthaﬁE@lilomcm@m 8630 K 8raghed, 102, 104

106, 108, 214, 216 26 28, 244 . 246

sequence subsPERIFSS f‘%/aq“d@ﬁﬂdc?ﬁ‘i“eg?e %8%9%63%%,;%&@?%&%%%5&{%@ bi ndi ng

proteins of tihesdieeaBRistihdWEEHQ BINOR:19; 15, antidbodizgsas oarnobe) agnmd smed or
nonger m i ned. They ;/4spe0| ficall g?}bl nd’to the sane 1L-21R’e Rgl tope or a

simlar epitdfetl é3g4 arfdo¥e AR apb hd Jedl. 08p8) 61.8whi: ¢B TR ALABZ81.H3- H6,
L1-L6, L8-L2 b [ , [ roteins
speci ficall y]ggigr)l%gkcz)@a Fr%éo’gérfg% dd‘lﬁﬁ?i&%@bﬂﬁ P@n&fl lwas ﬂG} {1 Ioeast 10,
20, 50, 75, 1Q0,1285(5, 027,209 18Mm) 183, 835, d37, QG@Lt]J4gum3$145014h&4%,m5m,01539i d

sequence set forth i Q.LD NOCs: f of. a sequence that j s, at, | east
8596 90% 959k 0k 1 D7 35 5024@9@5 f“%ﬁfi@@a%&ﬁ%ﬁ&%ﬂm? H@P@P?Pﬂy 185863 Anot her
embodi nent  of hhGoRESRGMetbNVENtion is an isolated binding pr ot ein or

anti gen- bi ndi ng fragment thereof that binds to an 1L-21R epitope that is
recogni zed by0@21bilngétroghep cobedimeste] the bigding poriein hengusomglcashsnesu ng of

AbA- AbZ, H3-H6 L21. and L |ng rot ein or
ant] gen b naicagPRREg R Eb R PR TCORAR BIESH T il R e ai ng
protein sel ech@é, tvb @ihdoRe tH@éO3 IO T lnSdrinitge, @f fﬁb&xﬁb@,ofuanidﬁouslcmkﬁ

L8-L21, and L23-L25 to human IL-21R | n another enbodi nent, the binding

protei n or antBgb¥R Bipeed Rsrsapunad bb@ﬁ‘ﬁ?‘iv%lgéecaorﬁé]é%/m@kiwkﬁl) oB |jght chain,
e SR R0 55V, SERUEISESELEG AR e o70up

and, e.g., FR(s)). For example, the binding protein can include one, two, three or

more CDRs of the Vi domain and/or the Vi, domain.

[0022] The disclosure provides nucleic acid sequences from the Vi and Vi, dornains

of AbA-AbZ, H3-H6, L1-L6, L8-L.21, and L.23-1.25. Also contemplated are nucleic

acid sequences that comprise at least one CDR from AbA-AbZ, H3-H6, L1-L6,

L8-L21, and L23-L25. The disclosure also provides vectors and host cells

comprising such nucleic acids.

[0023] The binding proteins of the invention can be full-length (e.g., include at least

one complete heavy chain and at least one complete light chain), or can include only

an antigen-binding fragment (e.g., a Fab, a Fab’, a F(ab’),, an Fv, a single chain Fv

fragment, an Fd fragment, a dAb fragment, a CDR, or other fragment of a full-length

binding protein that retains the ability to specifically bind to an antigen). The

binding protein can include a constant region, or a portion thereof, chosen from any

of the kappa, lambda, alpha, gamma, delta, epsilon and mu constant region genes.

For example, heavy chain constant regions of the various isotypes can be used,



28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64,
66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98§,

WO 2009/143523 PCT/US2009/045182

- 11-

including: IgGl, 1gG2, IgG3, IgG4, IgM, IgAl, IgA2, IgD, and IgE. The light chain
constant region can be chosen from kappa or lambda. The binding protein may be an
IgG, or it may also be IgG1, or IgG1A.

[0024] The anti-IL-21R binding protein described herein can be derivatized or
linked to another functional molecule (such as another peptide or protein, €.g., a Fab
fragment). For example, a binding protein of the invention can be functionally
linked (e.g., by chemical coupling, genetic fusion, noncovalent association or
otherwise) to at least one other molecular entity, such as another binding protein
(e.g., a bispecific or a multispecific binding protein), toxin, radioisotope, cytotoxic or
cytostatic agent, among others.

[0025] In one embodiment of the invention, the association constant of the binding
protein or antigen-binding fragment for human IL-21R is at least about 10° M™s™. In
another embodiment, the binding protein or antigen-binding fragment inhibits I1.-21-
mediated proliferation of BaF3 cells with an ICsp of about 1.75 nM or less, and the
BaF3 cells comprise a human I1-21R. In another embodiment, the binding protein or
antigen-binding fragment inhibits IL-21-mediated proliferation of TF1 cells with an
ICsp of about 14.0 nM or less, and the TF1 cells comprise a human IL-21R. In
another embodiment, the binding protein or antigen-binding fragment inhibits IL-21-
mediated proliferation of primary human B cells with an ICsq of about 1.9 nM or
less, and the B cells comprise a human IL-21R. In yet another embodiment, the
binding protein or antigen-binding fragment inhibits IL-21-mediated proliferation of
primary human CD4" cells with an ICsp of about 1.5 nM or less, and the CD4" cells
comprise a human IL-21R.

[0026] In one embodiment, the present invention provides a binding protein or
antigen-binding fragment that specifically binds to an amino acid sequence that is at
least about 95% identical to any sequence of at least 100 contiguous amino acids of
SEQ ID NO:2. Another embodiment provides a binding protein or antigen-binding

fragment that inhibits the binding of IL-21 to IL-21R. In at least one embodiment,



100, 102, 104, 106, 108, 140, 142, 213-229, 110, 144, 240, 112, 146, 242,
114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 148, 150, 152,
154, 156, 158, 160, 162, 165-168, 171-193, 244, 246, and 248, or a sequence
subst ant i awioyeoesdesses cal or 138, - 10 - honol ogous t herrettauszéan/0y:382 anot her
enbodi ment, the binding protein or antigen-binding fragnent conprises a
heavy chain, a light chain, or an F, fragnent conpiising an amno acid
sequence encoded by a nucl eoti de sequence sel ected fromthe group
consisting of SEQ ID NGs: 13, 15, 17, 19,21, 23, 25, 27, 29, 31, 33, 35,

37, 39, 41, 43, 45 47, 49, 51, 53, 55 %7, 59. 61, 63, 65 67,

the binding protein or antigen-binding fragment is IgG1. In at least one embodiment,
the binding protein or antigen-binding fragment is human.

[0027] In another aspect, the invention features a pharmaceutical composition
containing at least one anti-IL-21R binding protein and a pharmaceutically
acceptable carrier. The pharmaceutical composition can further include a
combination of at least one anti-IL-2 1R binding protein and at least one other
therapeutic agent (e.g., cytokine and growth factor inhibitors, immunosuppressants,
anti-inflammatory agents, metabolic inhibitors, enzyme inhibitors, cytotoxic agents,
cytostatic agents, or combinations thereof, as described in more detail herein).
Combinations of the anti-IL-21R binding protein and therapeutic agent(s) are also
within the scope of the invention. The compositions and combinations of the
invention can be used to regulate I.-21R-associated immune disorders, e.g., by
modulating IL-21R signaling.

[0028] In one embodiment, the binding proteins of the invention are antibodies. In
further embodiments, the antibodies are polyclonal, monoclonal, monospecific,
polyspecific, nonspecific, humanized, human, single-chain, chimeric, synthetic,
recombinant, hybrid, mutated, grafted, in vitro-generated and/or multispecific (e.g.,
bispecific antibodies formed from at least two intact antibodies).

[0029] Other embodiments of the invention include an isolated nucleic acid
encoding an anti-IL-21R binding protein, an expression vector comprising the
nucleic acid, and a host cell transformed with the vector. The host cell may be a
bacteria, a mamimalian cell, a yeast cell, a plant cell, or an insect cell.

[0030] The binding protein may be directly or indirectly labeled with a detectable
substance to facilitate detection of the bound or unbound binding protein. Suitable
detectable substances include, but are not limited to, various enzymes, prosthetic
groups, fluorescent materials, luminescent materials, and radioactive materials.
[0031] In another aspect, the invention provides a method for delivering or targeting
an agent, e.g., a therapeutic or a cytotoxic agent, to an IL-21R-expressing cell in vivo.

The method includes administering an anti-IL-21R binding protein to a subject under



69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 1083,
105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133,
135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161,
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conditions that allow for binding of the binding protein to IL-21R. The binding
protein may be coupled to a second therapeutic moiety, e.g., a toxin.

[0032] In another embodiment, the invention provides a diagnostic kit comprising a
binding protein or antigen-binding fragment of the present invention.

[0033] Additional aspects of the disclosure will be set forth in part in the
description, and in part will be obvious from the description, or may be learned by
practicing the invention. The invention is set forth and particularly pointed out in the
claims, and the disclosure should not be construed as limiting the scope of the
claims. The following detailed description includes exemplary representations of
various embodiments of the invention, which are not restrictive of the invention as
claimed. The accompanying figures constitute a part of this specification and,
together with the description, serve only to illustrate embodiments and not Jimit the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0034] FIG. 1(a-c) depicts the neutralization of proliferation of human IL-21R-BaF3
cells by scFv. Cells were mixed with the indicated scFv and then incubated with
100 pg/ml of human IL-21. Proliferation was measured by CELLTITER-GLO®
(Promega Corporation, Madison, W1) after 48 hours.
[0035] FIG. 2(a-c) depicts the neutralization of proliferation of human IL-21R-TF1
cells by scFv. Cells were mixed with the indicated scFv and then incubated with
100 pg/ml of human IL-21. Proliferation was measured by CELLTITER-GLO® after
48 hours,
[0036] FIG. 3(a-c) depicts the neutralization of proliferation of murine
IL-21R-BaF3 cells by scFv. Cells were mixed with the indicated scFv and then
incubated with 400 pg/ml of murine IL-21. Proliferation was measured by
CELLTITER-GLO® after 48 hours.
[0037] FIG. 4(a-¢) depicts scFv competition with parental antibody 18A5 IgG for

binding to murine IL-21R. The scFv were mixed with biotinylated-murine



239, 241, 243, 245, and 247, or a sequence substantially identical or

honol ogous thereto. [0021] In yet other enbodi nents, the binding protein
conprises at |east one conplenentarity determ ning region (CDR) of these VH
and VL don&om9oye3x3, one or nore, two or nore, three OICIfER2609/088363 or
nore, or five or nore of contiguous CDRs (e.g., two or nore CDRs separated
by framework regions (FR) or a |linker) or noncontiguous CDRs (e.g., two or
nore CDRs separated by at | east one other CDR and, e.g., FR(s)). For
exanpl e, the binding protein can includp%pne, two, three or nore CDRs of
the VII domain and/or the VL domain. [0022] The disclosure provides nucleic
aci d sequences fromthe VI{ and VL domai ns of AbA-AbZ, H3-H6, L1-L6,

L8-L21, and b2 t i i ’ Ges that
conpri e at I'baafet, Mo RANLETRAR BePon bty IsA SR BRREAIENGEY 125 Los,
The di scl osurklLIsdAgdatpr Casitde sf mEcPOR svaadetediabwvite EIRIPsstieptapidingamly such nucl ei ¢

aci ds. [0023] The.bindi proteins of the.invention can be | -1 epgth
(oo, | not ucemagfunoy DB Bl 208 vms 2687 A e i Bt lomp et e
l'i ght chai n).[o@38] CAIG. isre hikd encOftudta@iati anb 1960 -dpBticROp bliREBALy (€. 9., a Fab,
a Fab', a F(ab'),, an Fv, a single chain Fv fragnent, an Fd fragment, a dAb
fragment, a ChReaurchoinidightchampmais. Ahtikpdiagl 4s-ihdieggednin bhafaungy werordded t hat
retains the abil,it speci fically hind,to.an antigen). The binding
brotein can | asiird- 2 oBRSime SRy tagd e bR OB Ner af Chosen from
any of the kapgE TITBRIGIEO® &8 ho@sMABsays@tleaond@petloamuaan D1 R-®aFs ant
regi on genes. For exa heavy chai n constant regi ons of the various

) npl e \
i sot ypes can %56s wiskd00 py/mé pliserg: 1L Zd GFIGS. §eez). hugen IL-R YA cgha wilyal | | gA2,
| aD, and | gE. ek i tan ' annk - rom kappa or
| anbda. The bllogl)-%i’/nnlgljlog? %r{lg?% %@ﬂ% %b | %1%9151%{% I{Zf} qﬁab%afglag% léﬁl gGLK or
| gd@ X. [ 0024]40Tipe/mand imukine AR BTG Bgyi)pr ot ei n descri bed herein can be

derivati zed i t o .anot her . function | ecul e uch as anqt her
pepti de or p&é‘?%’l] %%‘g.‘séi.el?lcré t}f—'?hlﬂnqlfl%ﬁﬁil_rﬂ“)“m Ié&éﬁ’p@(é, Cﬁﬂbﬁr‘ﬂ’d}eﬁ Yprotein
of the i nVe”téxﬁl%ssq@h&%anEqu' (Ff@é.'ﬁ)é_—c‘),'rﬁ't"ﬁﬁdnﬁe(f%_s. 6’8¥f),(‘ct}§6HnSl@ﬁs coupl i ng,

genetic fusion, noncoval ent association or otherw se) to at Feast one ot her
nol ecul ar entmankey Hué IR 8 Genég-hemdiiuman ggmmasominen cbaig (F1Gs. GFldpecific or a

mul ti speci fi indi ng protei SLQxin, radi oj.sotope, cytotoxic or

Cytostatic agan? heBiahaiail wan GO S U & BB R b v ent i on,

the associ at ichfincOitifdig Wis dehicdivich MRPR6ML el Miti-Fuifiah 36 ibd & ng f r agnent
or human - is at | east abou n anot her enbodi nent, e bindin

f h I L-21R t | t about 105I th nbod t, the binding
protein or ar@ Bindi ng fragnent inhibits IL-21- mediated proliferation

of BaF3 cell i C f e & ) | it | BaF3 cells

conprise a hjggurg]H@ZE%%ﬁ&gﬁg?ﬁbméﬁb%éi?%%flgat?ﬁ%hkg?ﬂgll%g?%rot ein or

ant i gen- bi ndiangbddigsgFERL 7a, AbS DFIG 7bl ABQ; ART @I B, AR, abPpandof TF1 cel | s

with an | C50 of _about .0 nMor less, and the TE1 cells copprise a hunman
LR | o e eiss e Hasion ésamie s ok oL oal R P OBE e o g
fragment. i nhidahfea!onodiny RIS, Ald RLUERY i A QMBI AR DUREHED cel | s

with an 1 C50 of about 1.9 nMor less, and the B cells conprise a hunan
| L- 21R | n ydwumandiHaH/Entvouindb2Rp, ohlenirnrsdivhly Ibrdl wasmensuradin gen- bi ndi ng

f t i nhipi -medj at ed i f ' f pLi h cD4+ cel |
w h an 1 o0 A CHR (CEdRRRsre PReevanatl ke tutent” T e ke 2 human
I L- 21R [ 0026jupdafl TONR BRAB Qe AR HIublé ﬂ?4ﬂ?%@&%ﬁ&;‘eﬂ%‘§%ﬁcﬁﬁ¥hmﬂflﬂ\dﬂiﬁﬁ1@ bi ndi ng

protein or antigen-binding fragment that specifically binds to an am no
aci d sequencentifbt4R antibedigseeaspectibdn(codgobi denti cal to any sequence of at

| east 100 congg 1 RO, aci f SEQ. | D. Anot.her .embodi nent

provi des a bﬁﬁ%‘ﬂi%@@éﬁ%ﬁe&m&ﬁ? Elagwg%ﬁlg}ﬁ‘g@ﬁ?? %ngtlr?ggril s{ohhélfn e (lﬁrgi ts the

bi ndi ng of llm@ietm-A1R: ZhRindidatedthuhfRashti-oNe 1 R EdAE. Riese captuiled on dnfie bi ndi ng
protein or antigen-binding fragnent is 1#‘QGI_. In at | east one enbodi nent,

t he bi ndi ng proweilEs spmabifizeder BT PRE f r déreNying cerrgairtionpedhymann anot her
aspect, the ipwagti f : r [BYox=1 e it d ( j ni ng at
onst one ant L TR e R o e b e
carrier. The abhetdracimw bvakheshipy asd binding aadditwociier welachanitered. conbi nat i on
of at least one anti-IL-21R binding protein and at | east one ot her

t herapeutic agent (e.g., cytokine and growh factor inhibitors,

i mrunosuppressants, anti-inflammatory agents, metabolic inhibitors, enzyne
i nhibitors, cytotoxic agents, cytostatic agents, or conbinations thereof,
as described in nore detail herein). Conbinations of the anti-IL-21R

bi nding protein and therapeutic agent(s) are also within the scope of the

i nvention. The conpositions and conbi nati ons of the invention can be used
to regul ate |IL-21R-associ ated i mmune di sorders, e.g., by nodulating IL-21R

F AT I Y .



[0037] FIG 4(a-e) depicts scFv conpetition with parental anti body 18A5 1gG
for binding to murine IL-21R The scFv were m xed with biotinyl ated-nurine
- 14 - 1L-21RHF, and the m xtures were added to anti body 18A5 i mmbili zed
on an ELI Swoploew3s2@apt ure of mill- 21R was det ect ed w t heGHRIS2809r088A VI di N,
and conpetition for binding to mlL-21R was indicated by a reduction in the
A450 signal. [0038] FIG 5 depicts the neutralization of |L-21-dependent
proliferation by 21 heavy chain flight chain pairs. Antibodies, as
indicated in the figure, were added to cglls. IL-21 was subsequently added,
and proliferation nmeasured with CELLTI TER-GQ(r) after 48 hours. Assays
wer e conducted on human | L-21R-BaF3 cells with 100 pg/m of human |IL-21

FIG. 5 f I L-21 (FIGs.
(5d ), or %r[u n@?’f’%?ﬁ%ﬁg I’J’ §f2(,\{n-%%1 ?ﬁ?&%‘g#ﬁ?ﬁﬁ%‘q L-21 (I(:I Gs.
5g-i). [0039]cyhdifrolgts mel}ikegﬂISrZﬂ]heHlnm’adlamtg-]lOQl]? ﬂmtﬂmﬂles AbS24&RAbTGrd 0 CEO
cells transientl ex re S|n l.L.- 21R (F rat. | L-21R (FI Gs.
6d-f), cynondfRBYE rP(S‘Pi‘P&E}“}T\E‘ %‘F‘Plékze‘i&j‘ %(liﬂ‘\%f%@%&fﬁﬁn Yruving COfTTTDI(’l chain
(FIGs. 6j-1) co%tlﬁﬁéds%fnﬁﬁﬁl ér{d%gﬁalﬁ&tywmsmpﬁmm@ﬁsmm wdre 2if3@r the

control gamma conmon chai n, I ndi ng was detected w th HRP-conjugated
anti - human | gGfliow avectk chip e dbirilin gImd die0d @jonFre® mppitayd. dElgi. @ashawse bi ndi ng

specificity of particul sl L-21R nt'.bé)di (El 7 S FIG 7b,
AbQ  ADT, oGP ELe “%1801%@‘51%15} ’ﬁﬁé‘ﬂw&ﬁ A, ‘58’689 E‘i}?sﬁﬁl TE0| asmon
resonance. The-ARLH/HEALLRnanE kdPABS CFIQSI@h&RPEJAbAEI AR mdAkdy- human | gG  and
subsequent binding to either nmurine | L-21R H F,” human 1L-1 I—VF human

| L- 21213, or Ihc?HanH§6:ILM bmdlmbmAhEsFI@a%lﬂhews hpman B NGCHERAGE

Heal t hcar e, cﬁf%\%\,ﬁ%‘k instrunent. FIG 7d shows that human Th-21213
and human solu are captured by specific anti-IL-2RD and anti-IL-4R
anti bodi es, (68433 cFIGdDyieficonk efitope afsOEdikht chIII;lZlR(aaand@em gikts the binding
of anti-Th-21R anti bodi.es to human and nurine | L-21R__The i ndicated hunman

anti - | L- 21R &PFHBENtEepigled B %I&btlﬁff' &8¢ plso BhsraionahleltgE Y HBONti%ed on a

Bl ACORETNI ¢ 8] t %nan 2 (FI Gs.
8a-b) and wg%%lllil\_@fzf'&ﬂ%rlg? Elﬁ%\%d’ r&HC:js)@gs ijc]h reltlzI;]:L I%\%eddﬁh’téé)d:}#_}egw over the
chip, and bi nmnm@ﬂmadi oulp S36CDRE nhlweﬁddrtDmltaotléE;IQlRant:UEdies [(smzab'lFl G 9

depicts th <1 L-21R to. h d
monkey 1 L. 21005 FiTah SR ISR N gl B A Aok CWsPee RaBEDF ed on
anti - human | gariimirafi1t i22 REoftiol anBbRGHRRT M1 60édovel Ble ¥hipding EfRG&MdiR foons  of

human and cynonol gus nonkey |L-21R-H s/ FLAG were allowed to fl ow over the
chip, and bi rib¢ srptuaptild? FsHE wes wanisede I axpprégent depirtedin BlkolBb.cynonol gus

bi ndi ng to AR R PREL R B0 P I Bt R0 08 P T nai ng 1o

AbT. FIG 9d RIAG@RENhip. | AddRidRaHinsi IELAR dJItlbddlag(AtbG AbT anﬁi@[hé!?@ FIG 10

depicts an epito ssesspent o 21R [

Gopi ot od 1’ PoieTplrine B Birae fr e icPap, BHoHD)) e Nr ol St Tesch AT ne

I L-21R-H F (Hh&ﬁhaﬁowﬁléo%r%@n@nm RS aRhited by anti-IL-21R antibody
AbS imobilized on a Erm chip. Additional anti-1L-21R anti bodies
(AbS, AbT, D094 -BlG:. 13 dppicis thelieniralizaten of- mirfmmeon of R A2 BdYP, and 7C2
a nonneutraI| i ng, ant i 1 d e flowed over
'Ehe chip and T ellgermH}?Mlynﬁ%ﬂﬁ Ceﬁsa%%’ Iﬁatedfféibqgfo y?ﬁéﬁﬁ%ﬁi“ﬁ%?ed In the
experi ment degied @deild IELZI:uwa?szbsebmHiliﬁgi adided 28&RpidliFermas reapired @ith by

anti-1L-21R anti bod’y: S immobi | i zed on a BI ACOREI' m chi p. Additi onal
anti-1L-21R dRHpdEFRCQpafter ABhourgn Asgpp weig cRpdtisiedondnman Hey2 BBalfunan

| L- 21R contr I ding to
the capt ur ed L SRRy B S PR G PP TR S P
neutralizati cﬁ@Ocpﬁ/qﬂraﬁhmﬁmeélwb(Fm 1hbyyamd himHTR-BRFBF cellk sithrid0 ppmine

| L- 21R-BaF3 cell s b%‘s‘é agﬁ!;& ated anti bodi es. Antibodies were added to
cells. |L-21 {h8May {€)added and proliferation neasured with

CELLTI TER- GLngS] e rlzﬂgplb@we%euﬁﬁﬁz?m wqt%%pgweﬁtﬁﬂo]ﬁ&ahmulnlanZlR- BaF3
cells with 1 pg/ mM of human |L-21 11a e IL-21R-BaF3 cells

wi th 200 pg/ rpvingfy Bwn]lméfheanﬁqate(d?dn@bomid)\y@neadn@dh@pamauymumaﬁ{BTdallsel s with
100 pg/m of human IL-21 (FIG 11c). [0045] FIG 12 depicts the
neutralization of |L-21-dependent proliferation of human primary B cells.
The indicated anti bodies were added to primary human B cells - 16 - al ong
wi th anti-CD40 anti bodi es and human 1L-21. Incorporation of 3Hthym dine
was neasured after three days. FIG 12a depicts the conparison between AbQ
AbR, AbS, AbT, AbU, 1L-13 triple-nmutant, and 18A5 parental antibody; FIG
12b depicts the conparison between AbT, AbV, AbW AbU, and human | gGl
control (hlgl). [0046] FI G 13 dep| cts the neutral i zat| on. of

e\ = —— - g .



[0059] FIG 26(a-g) depicts results generated from additional studies that
were peifonned simlarly to those perfornmed to generate the results shown
in FIGs. 5, 11, 12, 13, and 14 (descri bed above). [0060] FIG 27 depicts

| L-21 cyt owoizne/meszpetition with anti body AbT for bi ndirg/usosmsiise | L- 21R
Vehicle or increasing amounts of IL-21 was mixed with biotinylated nurine

| L- 21R-Hi s/ FLAG and the m xtures were added to AbT i mmobilized on an ELI SA
pl ate. Capture of mL-21R was detected with HRP-streptavidin, and
conpetition for binding to nmL-21R was ipdicated by a reduction in the A450
si gnal . DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0061] The bi ndi ng proteins
of the present invention were initially deiived from parental antibody
18A5, but diff 0 % S 3 of the
heavy chain an F’orthI i C zalﬁlr?gggs‘np enenﬁgllr‘lgtlyﬁ% %g?a‘r?n&ngfngﬁ)r éféﬁ“gﬁés ( CDR3) .
Addi tionally, wztshﬁeaprreea%m t}tremhyngFm areidegicts ieveonippriovadtvpen @by in - 18 -
binding to and neutrali zi nﬁﬁmo human and nurine |L-21R as con'i)ared

18A5 in the etfl-vHSeftTsob JRdrigle; mufant ang, 1 $pg @preniyl yHibgEY: &6,
neutralizati Qﬁﬁféfs tftéco?ﬂﬂ?n@érﬁ{@t»p&f r)xb‘iﬂo9&‘15'Ve§b()\h ;Bgﬁat?cﬂﬁm%%@ 9%10*'1‘ single

bi ndi ng protein has not previous béen fepor't e pregent Dbinding
protei ns havithigla greater neutral | zation potency than their parental

o evi ousl y GdbeRIR 52 Hebita iR B R bR AORER O =0 and WL

framewor k regipnsy 0pa* PRENk. AHeghdchtdduniBSd:E @@Qh&ﬂi&ﬁ@@a@ﬂﬁt@@jﬁﬂmﬁw human
genoni ¢ sequence, thereby reducing the potential for hungn anti-human

anti body r es pomea €04 Teslls alang with damaniLa2 1. tand h’éOIWFJJé@eImPfStH thamidingr ot ei ns.
Definitions [ the present invention nmay be nore readily
under st ood, c"gzgt%éabdlgd %cq%eé&& rst defined. Additional definitions are set
forth thr 0ugt[001¢7] tHe6. déﬁapll:tedtedﬁﬁ@a‘lizﬁtﬁdrmf IB2d- c&bﬁﬂ%ﬂi‘t@iiﬂlfblﬁtlémﬁ' murine

speci fication. [006&% The term_ "bindj ng pr.otei n" as used herein includes
any nat ur al | PEEEVEPENT cellse ddindicard anlihodiesaysre addse tastivpted B9 Yengi neer ed
protein, or anqariimety QmshREE 8% hulBft -B1 Ndd iR6: gﬁ[ﬁn'og%f”H tifGhe pProt ein,

or pept| de, or a fragment(s) thereof. Binding proteins of tHhe Invention can
i ncl ude ant i beadinessured aftee tideg dayed from at | east one antibody fragnent. The

Chat are synthGE) G J S Bro R dR T iy b ErRadt OO BRI can

bind to an anDg®T) lﬁtrucadtayﬂgmmutmrbeatts tEB¥IOrdgpéndemilliay oand elicit a

bi ol ogi cal response gb gsonl ze or antagonize a fartl cul ar bi ol 0gi caI
activity). Bi ]@b‘ﬂ?@ B selisrated with dke indigated ai-Bn i%%@oﬁlﬁﬁﬂ?ﬁent s, 'Tv"
fragments co S t chains
of an anti bogﬁ éa%éljgﬁgo Qﬁu&% g]ﬁ % i g?%lj%gl %%‘HH@DE@ gtgkin%‘;%M| ch

| i ght and hea(Rj?T[d,KANﬁ Garetnmbh eImr ,eglum”&anﬁmomm@tl‘esk 1bg/1u®cd|tae|amndevd i nker

("scFv proteins” r.eco nits consisting of the am no
aci d resi duesopfig:? %ﬂ&“ﬂhrﬁﬁt} g‘f'ats f“gl #é’b"i‘ BR20H 9081y pr ot ei n
fragnents Car[o@dsﬁ}CFIG“%H cth U&ﬁﬁlle&[@ﬂclérmﬁanﬁfm@lmhbm%y ,Theuch as,
for exanple, Fab, Fab', F(ab')- Fv, and a single variabl e

domai n of an 1nd1cat[g:l antlali[ttzlﬁbﬁylb()di%\)’elemowln@i Cngaqﬁldt?émh@e aath be double or
si ngl e chai n, n a 5|n n.o | e bi nding
domai ns. [ooéﬁﬁ? ggmﬁgaqglr%d‘t@ﬁlﬁgl AN (S:qul 1rlt](c:1 %a%}ncd’wuh Chml&

domai n-i nununmgl}mbuh OquaﬂcshloHRprdahjagdﬁSd antiﬂﬂimﬁhnganthoﬂﬁll Tige SOREDT0

pol ypepti de that is fused or othegw se connected to an I nmunogl obulin hinge

or hi nge- act iMgPIRGIBHMBIRHERA Y, warindtrer as & ppsitvescontidledndn Btther wi se
connected to g ¢ Qfﬁm native or engi neered constant
regi ons fromIg-nl?’leam%Hg ﬁﬁl@ﬁﬁﬁégg&agﬁ%ﬁtﬁt her than CHL for exanple, the
CH2 and CH3 r[ﬁ@ﬁwrﬁ(bﬂ’laag@dapldtslagﬁm w0id selpeenGHIonAbQCndudieg Vansd 3t | gE (see,
e.g., Ledbetter et t PubI ati.,on 2005/ 0136049, for a nore
conpl et e descPptHs @;)Rs‘llhjteig"l Eﬁ ﬁg 1%% UEEIY fusi on protein can
further inclygesia Flegug@. &l 1ct's'3§1!1rl6ctf%§i§é RALLMEr RBRQHQM&E@V?QMVL
i mmunogl obul i n hea(\é chai n 2 const ant regl on pol ypepti dé CH3 in the
case of a corfomainst CABs (Nbdi3, M3whbile, ad k1), gpdiconstandmgliqpe) that is fused or
ot herwi se connected to the hinge region polypeptide, and a native or

engi neer ed i nmunogl obul i n heavy chain CH3 constant region pol ypeptide (or
CH4 in the case of a construct derived in whole or in part fromIgE) that
is fused or otherw se connected to the CH2 constant region polypeptide (or
CH3 in the case of a construct derived in whole or in part fromIgE).

Typi cal Iy, such bindi ng domai n-i nmunogl obul i n fusi on proteins are capabl e
of at |east one i munol ogical activity selected fromthe group consisting
of ant| body dependent ceI | - rredl at ed cyt ot oxi ci ty, conpl enment fixation,

v oy . oy



[0073] The terns "interleukin-21 receptor” or "IL-21R' or the like refer to
a class | cytokine famly receptor, also known as MJ1 (see, e.g., US

Pat ent Application No. 09/569,384 and U.S. Application Publication Nos.
2004/ 026596'0;20008720159655; 2006/ 0024268; and 2008/ 024 TEI)S2008H0ERS D1

zal phal 1 (see, e.g., International Application Publication No. WO
01/085792; Parrish-Novak et al. (2000) supra; Ozaki et al. (2000) supra),
that binds to an IL-21 ligand. 1L-21R is honol ogous to the shared 13 chain
of the IL-2 and IL-15 receptors, and IL-4a (Ozalci et al. (2000) supra).
Upon ligand binding, IL-21R is capable olf interacting with a comon gama
cytoki ne receptor chain (yc) and inducing the phosphorylation of STAT1 and
STAT3 (Asao : . i I 0 pra).

| L- 21R shows Etg\’l]%i SF[:)I% gg@a@ ﬁgﬁéﬁgémﬁosag @I@e& %?E’u‘%?%vh &ng%% errlr(sis\pl‘

"interl euki n-ddmaimp@PRo(H 1,612, H3| EP IR, arerL.3) hedlcbkseanalextorsef er to a

pol ypepti de eferably of mammalian origin, e.qg,, nurine or huyman | L-21R)
or, as cont eﬁ&%”icﬁl 3@@3-%%@?9:%@&0@6% S&%ueéfrécfaag%& tnclashine Vi apeh Vi

pol ypepti de, dofiainsi GDRIBFLND, O3, LNUS! ALt hWichikidnk redongpr €f erabl y I'L-21 of
manmal i an origin, e.g., nurine or human IL-21) and has at |east one of the
fol | owi ng f ed0AddFIK 2)(aam) depitctn oméami adidsequencasdonhb’B, imdedingVhynd¥curri ng

manmal i an | L-21R po ept fra thereof, e.g., an am no acid
sequence set B}airﬁ’ ¢ﬁﬁ§§gﬁ%%§léﬁuﬁgﬁp"5 %’HFP‘%@%W&?%@‘ t o GENBANK(r)
(U.S. Dept. ghosspar1ih 22@ck) depia® as@fovickiBsqudBedsTesAs0, ivhdiAs ¥gsad 90 No.

NP_068570) or SEQ ID NO 4 (nurine - corresponding to .C;ENBKNK(r) Acc. No.
NP_068687), cemainsyGked!.tHeHdok!, L2pyndd) sand sonsdanit ie2éguence substantial |y

honol ogous t : | . 85%  909% 9 % %, l,qgous to, an
am no acid sg%%kgﬁems'Zg'(afcgr%?é%d?ﬁlégﬁé%l eﬁ%@%g}& %E%[ﬁc%%%&%%gr f ragnment
t hereof; (3) damainz) OORA® L HeHiGehL .2 haltl.3) Sand romied rdzyond, nat ural |y
occurring ma | i -21R nuycl eoti de, sequence. or_fragnent thereof (e.g.,
SEQ ID NO 1 (%?&?ﬁd E%%r%éﬁwﬁ‘aiﬂwowﬁld@?lmm(f%A*il\féclé £dipg Viygnd &M 021798

or SEQ | D NO@faliI ¢PRs (HE Y, BSPLNiNGhd 103) GENRONKH Jeohis: No. NM 021887),

_ ) )
or a fragnent thereof); (4) an amno acid sequence encoded by a nucl eotide
sequence whi dA0383 BHiGhb@rd depitty aminmoicoigegeentas, foeAlY, incltiding ¥atand ¥y,  90%

95% 98% or 99% honnl,0 t cl eqtj.de .sequence.set forth in SEQ ID
NO: 1 or SEQ | %538@#3 ggﬁii}gﬁgnﬁl’?#e?@g[f%)’ a(“g)coqslrﬂa“éfﬁghodls‘aci d sequence
encoded by a [008%] GUG. d6(aSH ALFBE SestRY SNSRI dnPaclilb Lt idsythAGEe i ng!

| L- 21R nucl eoti de sequence or a fragnment thereof, e.g., SEQ ID NO 1 or SEQ
| D NO: 3, or acfipuppdeinilarlyde e pgforpey toageneieledin featdtssbepie A Gshatl1,
hybri di zes tqg,0 I nucl eoti de sequences under stringent
condi ti ons, 22 Tgaﬁ% é‘?}%s‘é@%ﬁ?g@dﬁh? conditions. In addition, other nonhuman
and nonnmanmual[(460] |HIG2 2Recmtte IR htwokihat@apetifon s4th dhtibody Aha fai siadias ed

met hods. [0074] The term'interleulcin-21" or "lIL-21" refers to a cytolcine
that shows sdti¥pRellnohs ¥ghiclesr incregsing pmountsof ILy2] peas i WKl Novak et al .
(2000) sup- a)yiorfiyfhiddi filshelTR-2AR - Tk /FR AR, aRUEE nfAY LR WRRSadRIR@ LAy common fol d
into a "four-helix-bundle” structure that is representative of the famly.
| L-21 is exprimgmbdizpd pmar ELIBA platac Captateed ndDC IR wmssldetsctedmithhas been

reported to effect.s on NK and .T cells (Parrish-Novak et al. (2000)
Gupra: Kasal AR EsTeRRiS o8B cbEpeiioR M iy Sl AR WE AR 1o L220R
activation ofreduetigilii th€adso éignale. 9., STATS or STAT3 signaling (Ozaki et al.
(2000) supra). The term"interleulcin-21" or "IL-21" also refers to a

pol ypeptide (preferably of manmalian origin, e.g., nurine or human |L-21),
or as context requires, BPBEPALYPIWDESORITBORNGROUTHEINYENTIONpPO! ypept i de, that
is capable of interacting with 1L-21R (preferably of nmanmalian origin,
e.g., murine [B061} Fhebindingpprrieing of the peesent inveaten weie intialirderived fromi ng
features: (1) 1 ¢ f ; r.alk i manmal i an
121 or & PR Reag SAAs SERMARER, R s A5 APk a AR AT T T SEQ
| D NO 212 ( hymetiions obthe edwyaaianhd/dhieghe oiain {@pplemeranitn detacniding ey e

substantial | y_honol )us to, e.g., at |east 85% 90% 95% 98% or 99%
homol ogous tcng%g‘))'a‘gg‘ﬁBO‘éfi‘iy th%a%&%@%ld%tmtam FrOMIMRERYC BORRSY2E2, or a
fragnment thereof; (3) an am no acid sequence which is encoded by a
naturally occurring manmalian |L-21 nucl eoti de sequence or a fragnent
thereof (e.g., SEQ ID NO 211 (hunman), or a fragment thereof); (4) an am no
aci d sequence encoded by a nucl eotide sequence which is substantially

honol ogous to, e.g., at |east 85% 90% 95% 98% or 99% honol ogous to, a
nucl eoti de sequence set forth in SEQ ID NO 211 or a fragnment thereof; (5)
an am no acid sequence encoded by a nucl eoti de sequence degenerate to a
naturally occurring IL-21 nucl eotide sequence or a fragnent thereof; or (6)

o, o o o N o v - r o,



Buffer2 A DNA:DNA >50 65C, 1X SSC -or- 42C, 1X SSC, 50% fornmam de 65C, 0.3X
SSC B DNA: DNA <50 TB*; | X SSC TB*; |1 X SSC C DNA: RNA >50 67C; | X SSC -or -
45C, | X SSC, 50% fonnam de 67C; 0.3X SSC D DNA: RNA <50 TB*; | X SSC TD*; | X
SSC WO 2009 20a3828PCT/ US2009/ 045182 - 29 - Condition HREWIRNKKFIBY Lengt h
(bp)1 Hybridization Tenperature and Buffer”

-18 -

binding to and neutralizing both human and murine IL-21R as compared to 18A5 in
the equivalent format (e.g., scFv or IgG). High-potency neutralization of IL-21R
from both species (human and mouse) by a single binding protein has not previously
been reported. The present binding proteins having a greater neutralization potency
than their parental antibody may translate into higher efficacy as compared to agents
previously described. In addition, the amino acid sequence of the Vi and V1,
framework regions has been altered to match sequences encoded by human genomic
sequence, thereby reducing the potential for human anti-human antibody responses in

patients treated with the present binding proteins.

Definitions

[0062] In order that the present invention may be more readily understood, certain
terms are first defined. Additional definitions are set forth throughout the detailed
description and elsewhere in the specification.

[0063] The term “binding protein™ as used herein includes any naturally occurring,
recombinant, synthetic, or genetically engineered protein, or a combination thereof,
that binds an antigen, target protein, or peptide, or a fragment(s) thereof. Binding
proteins of the invention can include antibodies, or be derived from at least one
antibody fragment. The binding proteins can include natuarally occurring proteins
and/or proteins that are synthetically engineered. Binding proteins of the invention
can bind to an antigen or a fragment thereof to form a complex and elicit a biological
response (e.g., agonize or antagonize a particular biological activity). Binding
proteins can include isolated antibody fragments, “Fv” fragments consisting of the
variable regions of the heavy and light chains of an antibody, recombinant single-
chain polypeptide molecules in which light and heavy chain variable regions are
connected by a peptide linker (“scFv proteins™), and minimal recognition units
consisting of the amino acid residues that mirnic the hypervariable region. Binding
protein fragments can also include functional fragments of an antibody, such as, for

example, Fab, Fab’, F(ab’),, Fc, Fd, Fd’, Fv, and a single variable domain of an



Wash Tenperature and Buffer"” E RNA: RNA >50 70C, 1X SSC -or- 50C, | X SSC,
50% f or mani de 70C; 0.3X SSC F RNA: RNA <50 TR*: | X SSC TR*: | X SSC G DNA: DNA
>50 65C, 4X SSC -or- 42C, 4X SSC, 50% formam de 65C, | X SSC H DNA: DNA <50
're; 4X SS®obbo/148%3 SSC | DNA: RNA >50 67C; 4X SSC - or - pEa@s2006083€ 50%
formannde 67C; | X SSC J DNA: RNA
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antibody (dAb). The binding proteins can be double or single chain, and can
comprise a single binding domain or multiple binding domains.

[0064] Binding proteins can also include binding domain-immunoglobulin fusion
proteins, including a binding domain polypeptide that is fused or otherwise
connected to an immunoglobulin hinge or hinge-acting region polypeptide, which in
turn is fused or otherwise connected to a region comprising one or more native or
engineered constant regions from an immunoglobulin heavy chain other than CH],
for example, the CH2 and CH3 regions of IgG and IgA, or the CH3 and CH4 regions
of IgE (see, e.g., Ledbetter et al., U.S. Patent Publication 2005/0136049, for a more
complete description). The binding domain-immunoglobulin fusion protein can
further include a region that includes a native or engineered immunoglobulin heavy
chain CH2 constant region polypeptide {or CH3 in the case of a construct derived in
whole or in part from IgE) that is fused or otherwise connected to the hinge region
polypeptide, and a native or engineered immunoglobulin heavy chain CH3 constant
region polypeptide (or CH4 in the case of a construct derived in whole or in part
from IgE) that is fused or otherwise connected to the CH2 constant region
polypeptide (or CH3 in the case of a construct derived in whole or in part from IgE).
Typically, such binding domain-immunoglobulin fusion proteins are capable of at
least one immunological activity selected from the group consisting of antibody-
dependent cell-mediated cytotoxicity, complement fixation, and/or binding to a
target, for example, a target antigen. The binding proteins of the invention can be
derived from any species including, but not limited to mouse, human, camel, llama,
fish, shark, goat, rabbit, chicken, and bovine.

[0065] The term “antibody” as used herein refers to an immunoglobulin that is
reactive to a designated protein or peptide or fragment thereof. Suitable antibodies
include, but are not limited to, human antibodies, primatized antibodies, chimeric
antibodies, monoclonal antibodies, monospecific antibodies, polyclonal antibedies,
polyspecific antibodies, nonspecific antibodies, bispecific antibodies, multispecific

antibodies, humanized antibodies, synthetic antibodies, recombinant antibodies,



<50 TI*; 4X SSC TJ*; 4X SSC K RNA: RNA >50 70C, 4X SSC -or- 50C, 4X SSC, 50%
fonnam de 67C, | X SSC L RNA: RNA <50 TL*; 2X SSC TL*; 2X SSC M DNA: DNA >50
50C; 4X SSC -or- 40C, GX SSC, 50% fonnam de 50C;, 2X SSC N DNA: DNA <50 TN*:
GX SSC TN*WOao®B86s20 DNA: RNA >50 55C; 4X SSC -or- 42C BX/SBE9Y/08098

formam de 55' C, 2X SSC P DNA: RNA
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hybrid antibodies, mutated antibodies, grafted conjugated antibodies (i.e., antibodies
conjugated or fused to other proteins, radiolabels, cytotoxins), and in vitro-generated
antibodies. The antibody can be from any class of antibodies including, but not
limited to, IgG, IgA, IgM, IgD, and IgE, and from any subclass (e.g., IeG1, IgG2,
I2(G3, and Ig(G4) of antibodies. The antibody can have a heavy chain constant region
chosen from, e.g., IgG1, IgG2, 1eG3, or IgG4. The antibody can also have a light
chain chosen from, e.g., kappa (k) or lambda (A). The antibodies of the invention can
be derived from any species including, but not limited to mouse, human, camel,
llama, fish, shark, goat, rabbit, chicken, and bovine. Constant regions of the
antibodies can be altered, e.g., mutated, to modify the properties of the antibody (e.g.,
to increase or decrease one or more of: Fe receptor binding, antibody glycosylation,
the number of cysteine residues, effector cell function, or complement function).
Typically, the antibody specifically binds to a predetermined antigen, e.g., an antigen
associated with a disorder, e.g., an inflammatory, immune, autoimmune,
neurodegenerative, metabolic, and/or malignant disorder.

[0066] The term “single domain binding protein™ as used herein includes any single
domain binding scaffold that binds to an antigen, protein, or polypeptide. Single
domain binding proteins can include any natural, recombinant, synthetic, or
genetically engineered protein scaffold, or a combination thereof, that binds an
antigen or fragment thereof to form a complex and elicit a biological response (e.g.,
agonize or antagonize a particular biological activity). Single domain binding
proteins may be derived from naturally occurring proteins or antibodies, or they can
be synthetically engineered or produced by recombinant techology. Single domain
binding proteins may be any in the art or any future single domain binding proteins,
and may be derived from any species including, but not limited to mouse, human,
camel, llama, fish, shark, goat, rabbit, chicken, and bovine. In some embodiments of
the invention, a single domain binding protein scaffold can be derived from a
variable region of the immunoglobulin found in fish, such as, for example, that

which is derived from the immunoglobulin isotype known as Novel Antigen



<50 Tp ; 6X SSC Tp*; GX SSC Q RNA: RNA >50 60C, 4X SSC -or- 45C, 6X SSC, 50%
formam de 60C, 2X SSC R RNA: RNA <50 TR*; 4X SSC TR*; 4X SSC 1 The hybrid

|l ength is that anticipated for the hybridized region(s) of he hybridizing
pol ynucl eowiodees/14%¥28n hybri di zi ng a pol ynucl eoti de t o aPATAVE1/045182

pol ynucl eoti de of unknown sequence, the hybrid length is assuned to be that
of the hybridizing pol ynucl eoti de. Wen pol ynucl eoti des of known sequence
are hybridized, the hybrid I ength can be determ ned by aligning the
sequences of t he pol ynucl eoti des and |dg1 ifying the region or regions of
opti mal sequence conplementarity. 2 SSPE (1xSSPE is 0.15M NaCl, 10n

Nal | , P04, and 1.25nM EDTA, pH 7.4) can be substituted for SSC (1xSSC i s

0. 15M NaC1 o buf f
washes are geq% i %W@%%ﬁﬂﬁl@%ﬁ% f%ltalg(repgltfz%itsgg ?Opgafg%ﬁﬂgee\&gﬁg? " -e'rI'SR*

The hybri di zatinding tceffplds a¢ruicd fifoar a m'iab]ed&l@ndﬁf MAB&TI&NAR@”)@& desgthedhan 50

base pairs in Length shoul d bhe 0C | ess e mel ature
(T10) of the'R ?1?18“0 pPRIICgion I?@ lﬂﬁ’toé‘(ﬁﬂ' Ht(g%g@i‘élrﬁdlaﬁﬁgflgﬁstoﬁzﬂﬁsgl oW ng
equat i ons. quom,pgdldls;(jl?:;ggoﬁbgn 18 base pairs in length, T',(C = 2(# of A
+ T bases) + 4(# + bases). For hybrids between 18 and 49 base pairs

in length, T[OQ§7]:In®ﬂ1e5emecBm@4ts @g?ir@ldadoyn&hl binding pitein @ anag@@dy N), where N

i s the number of .bases dl\,{o tei nchﬁ:S ) tge coeg tlon of sodi um
ions in the h%?ﬁ'fl?ja%ﬁlgf 6181]15 Hé na(Ng % 1}i’ a§’§@ esﬁlltl %b "A3di ti onal
exanpl es of HehvnGRMCHtIBEIYHelbiaRE likiachiiad. Wﬁlsmgteldémahwaﬁdlﬂlg gdtein are
provided in Sanmbrook et al., Ml ecular C onjin A Laborai oty Manual, Chs. 9
& 11, Cold Srﬂ‘??ﬂ@cPﬁflb'br%»ln@@ﬂﬂor@bﬁaﬂ&tab?lylj isation Mg, OS4 Kféﬁ /8dobor, NY
(1989), and QL,%H t | | ogy,
Sects. 2.10 & gf‘égsc% 1ﬁ§1\9\?f)g§m8il%£mp bt tﬁﬁ? g%lv@d Hﬁlg%g}?éﬁ%f%}ggfpor at ed
by reference. aan@ﬂa]atuTzﬂbl desad af hghtp;hduy mjoioamﬂicrbasasoef VHhIem pnesbedy”itmvent i on

may be used a bri di.zat j on probes rs.to identif nd isol ate
Drins havi g cutitenis 8 AL bR PaleRiral PR shdhd ity $ebq
pol ynucl eot i dgsH lﬁéwcellle Gan b8 kISt Sntihadies Aldey 1@@&#&1{@9 gpedlet gbnat i ve forns
of the disclosed Q ynucl eoti des that encode poly étl des that are

Ve

i dentical to SpmMA N nilfnag drprmed uiyi qlmcfl»tﬂyldﬁbaftﬂﬁ‘é Beyiseniqsdesidesncoded by
t he di scl ose P Y | nave at | east
about 90% se%@%&%%%eﬁ?l }S% g(?]?sr?grt(ég lﬁr&(ga(%%re a c%leeé’tldolqe‘a‘gr Okgﬁtcl}gttuﬂg % identity;
nost pref er aldeyoidaf hglaahnmabrbHH 1A8180ul et aptpyo)mmathlly tehends sndles éen

pol ynucl eot i des, sol at | ynucl eoti des of the prese i nyention may
al so be used! &éﬂwgﬁ:@ ug‘ﬁ ﬁﬁ%%SIaﬁlaPalrypwéadss 6 ey F‘??}edﬁﬁﬂsq“sol ate
DNAs havi ng %%%%eﬁﬁsang ARG A6ke ROANPGR! Mﬁ@ov@p Ry QEOMSsthiRt té bR adkighcdrosed

pol ynucl eot i des ese honol ogs are pol ynucl eoti des and pol ypepti des

i sol at ed fr orpreteaties, feridnis ngtﬁb@caésfmhawenh@nal wftlbpﬁles dFtsthleUsced, ipeliyppept i des
and pol ynucl egt | des peci Wt h i ficant
Sequence ot merRier 19 ooV Hs bR Bt BE e TR ST S ro Bl Ml BB b e
Preferably, palitioty cﬂlﬁmm petenarehaged he@ﬁnaids bmtooamm@é%&eﬂmaﬂce
identity (nmore preferab at | east about 75%identity; nost preferably, at
| east about gbeﬁll?ﬁ?ﬁf“ﬁ%/gy Wtibpdiehgengrnted | WaE AR ]éb%li“?ﬂé?é‘”av\her eas

pol ypepti de %.segue t re
preferably, gaﬁﬁjélglgtﬁog oﬁ%rﬂ %i/o %&H@?%heﬁ%&&pgéf g{r&g ‘Jlltg)ﬁgl AISIXlgéatsmta about
60% i dent i ty)Puhhtatnonh«é)deQ:?U@@@Oi)aij@%ﬂ@%éﬁi resth hepahlyypeptordesby
Preferably, B{m %ﬁ of the disclosed polynucl eoti des and pol ypepti des are
t hose isol at 8'© Mral i an species. The isolated pol ynucl eotides of the
present | nvegt)oss] 'Im:ytel%@maﬁﬁ&ﬂ%ﬂdn%n&h%?danﬁs‘arh%’éﬁlbﬂidﬁﬁiﬂanH'neE!’ e&esoand
primers to identify cells and tissues that express t he bi nd i ng Erotel ns of
t he present iapasimfiadandargiprotein tb@irvdmnm@nunm@ndsmm@hﬁlblhéy ther PeENpr essed.
[0084] The p S Liall L t entical,
and substan'tﬂl’la ﬁ?b% %%9%13(81111 ¥0§%§tﬁg{l %hlé'er%e e antO?ggﬁ%aﬁoL%]ctb% 1

nucl eoti de sesguﬁﬁcaelyﬁ&:ogmzec{m@@)md MHhe bindig pdﬁaialml(esau)ed\m hd thbe | dentl cal
to or have -31 - insubstantial differences (e.g., through conserved am no
aci d subst it uEPERSY” AR 2BUsFRZRdiphdqrenip Wéyg@am&%ééghmaahva&ﬁ@%@eonout

I nsubstantial differences include m nor am no acid changes, such as one or
two substitutions in a five am no acid sequence of a specified region. In
t he case of antibodies, the second anti body has the sanme specificity and
has at | east about 50% of the affinity of the first antibody. [0085]
Sequences substantially identical or honologous to the sequences discl osed
herein are also part of this application. In some enbodi nments, the sequence
identity can be about 85% 90% 95% 96% 97% 98% 99% or higher.

AI ter nat| vely, substantial identity or horml ogy eX| st S when the nucl e| C

e I T 1 [T LY L N o -, =




[ 0089] One exenplary nmethod of nmaki ng binding proteins that conprise

anti bodi es includes screening protein expression libraries, e.g., phage or
ri bosome display libraries. Phage display is described, for exanple, in

U. S. Pat enwONo09/E3223, 409; Smith (1985) Science 228: 131:TIUS20@0a81k50Nn et
al . (1991) Nature 352:624-28; Marks et al. (1991) J. Mdl. Biol. 222:581-97;
and International Application Publication Nos. WD 92/018619; WD 91/017271
WO 92/ 020791; WD 92/ 015679; WD 93/001288; WD 92/001047; WD 92/ 009690; and
WO 90/002809. [0090] In addition to the yse of display libraries, the
specified antigen can be used to inmuni Zé a nonhuman aninmal, e.g., a
cynonol gus nonkey, a chicken, or a rodent (e.g., a nouse, hanster, or rat).
o oot @R fin a8, PN B ) 6t IR Bl hEASr & RBLAGCT 2 NUMRD
i mmunogl obul i'n~gene. exanple, 1T 1 0ssi bl'e 0 engi feer nouse strains
deficient in hwegeccantisdbaly. pd GdgrasntghorwixhmpleArage tvwo ¥gnexids aod oftére human | g

| oci. Using the hybridoma technol ogy, . anti gen-specific ponocl opal _bi ndi ng
prot ei ns, sudﬁmﬁgxﬁﬁ?TWgapégywH%q?e%ﬁ“¥¥%ﬁgﬁﬁ%§ ébﬂFF%q¥ﬁ%m 88fred - 33
- specificit yanﬁaaﬁ-mdiamfag%&ﬁs miﬁahgﬁ%ﬁ% &n;?ﬁlﬁl%tb%t e not{FNMPSET N (Angen

Inc., Thousand Caks, CA); Geen et al. ( Genet. 7:13-21; U.S.
Pat ent No. 7,IaB41a2mant, amgnovident fragrhenthbvidppLi\oathond Bybéaing; ¢d aNos. WO

96/ 034096 6/033735) ., [0091] | i f i.nvention, th
bi ndi ng.pr ot SRS TaeReRoR B sHaremket Bely A LR Falfiteliet o p SRV E R onnurmn

ani mal , and tdirige adé hingélreenO(3) al BABA A&, hatRic 1 V2@ on®C,; ChéhEAd; C) uSi ng
reconbi nant DNA techni ques known in the art. A variety of approaches for
maki ng chi mer(ftait frpgsepng danag depbemddasdananspf agagle asmef an pybofsdy et al .
(1985) Proc. {(H £ I o ( : =257 1ql o1, 9l

(1985) Nat ur e %ﬁ( %%ﬁ%?‘?ﬁfgg%ﬁzf;wéééaﬁpé? ggr’l)?@ ‘ﬁN%’s‘f .%531‘,%%%%?"”3%%, 816, 397;

Eur opean Appldocain; ¢6) aRutslitedb€DBnado@) a ERgle ciald vaAebledinmgniert Gcivi3 494; and
Uni ted Ki ngdom Patent No. GB 2 177_096). ni,zed bi ndi rotei ns may
Al's0 be pr odduiiier B thR damR s o g iaimbaane et Y s
heavy and Iigilahesghl;@y BarSj6ed, Riding M@ nibifaAnabth8dsOby £XRERES LAk iihe endogenous
mouse i mmunogl obul in heavy and |1 ght chain genes. Wnter (U S. Patent No.

5, 225, 539) dedeblppibemap bemadmtsay singbpRotpiraghaimig wheshtbel Vi aed Vrdgeigse used to
prepare the i | ndi i esSCri her ej I t he CDRs of
a particul ar rﬁ]ﬁgﬁgEﬁﬁ‘?‘*&%&ﬁgfﬁg&%@ﬁ‘%@f‘ﬂ‘eﬁrs&p deéuée'w Pﬁd 5@11%%2 a portion
of a nonhunmarScEZbR: 244 23rk6y Haowe eodl. {1 HE8) CiRs NadyA b, $@pl/ s @E58WSt88)nonhuman
CDRs. It is |y necessary to replace the number of CDRs required for

bi ndi ng of _tﬁﬂf%%‘ﬁﬁ P8 BeMBP AEEREHF YL & A sesaRtBlpRch BAUMF gen. [ 0092]
Humani zed bi ndioRd PRSI s if MRANBHIShd RRALs £A& ARl TRELALRA iPY

repl aci ng sequences of the Fv variable domain that are not directly

i nvol ved i n dhe sageermiginglisrige Wiachbiading perdtang suck g éncasmplecantihediesn Fv

vari abl e dongj | ary nethods. for generating humani zed. bi ndi ng

prot ei ns ornﬁb@%ﬂéﬁﬁggghéFé%ggg%e16?%3?8@@QWVP“3989fa%ﬁf?ig%ﬁ*(1985)

Sci ence 229: 2A¥zreft/therehf @dr edhmple LAGMtib&y0 RERAIGY85bIdcIRkHE actiRtly 6 S.  Pat ent
Nos. 5,585,089; 5,693, 761; 5,693, 762;_ 5,859, 205; and 6, 407, 213. Those

met hods i ncl GeEnaliapPRBWHELT apanissal 2+ Bo2l/Bndl Resigpadias pafvener hodRei ¢ aci d
sequences thaf,zencode all or part of immnoglobulin Fv - 34 - variable
domai ns fromat -l east one of a heavy or light chain. Such nucleic acids may
be obt ai ned f[0@T0] alteytbum Gdfeatiyeraoduwai’ negfesto adbsdge dyaragai thet isaufficedetber m ned
target, as described ﬂgove“ as well|l as fromother. sources. The reconbi nant
DNA encodi ng lf’ﬁﬂatﬁﬁ[ﬁ& FEHIR P PHSURFAFST 3 eSHF R IS AEDIRNY Ht 0 an
appropri ate exRifssiited 8olddical HHAIR, el d6@Edsad T cOMBRIb M SactiFinUNaNi zed
bi nding protein is inproved by the introduction of conservative

subst i t ut i onssuppressymns @stoaRuEt; supptssipn plirdneplgnt rgjeetiani ne substit uti ons
and/ or back hops.  Such altered i negl o in nolecules.can . made by
any of sevepﬁwlégﬂ’rﬁ talﬁ%‘s:hu%ig\t/%n i Lflﬁzeghl]aln?c!lm%gélgamé 2 b&?m eaﬁénge‘fanglf © (1983)
Proc. Natl. Amddons®ait reetdnbcidespokifing/shibst@zfo Rimadl gerhA@GHmundprbain Today
4:7279; A sson et al. (1982) Meth. Enﬁynnl. 92:3-16); .International

Appl i cation Pgfienesttingn (bthew noludinglfonexagple: thosofrsaibepdy dibatgd 2l EP 0 239
400). [0094] A binding protein or fragnent thereof may al so be nodified by
specific deletion of human T cell epitopes or "dei mmuni zation" by the

met hods di sclosed in, e.g., International Application Publication Nos. WO
98/ 052976 and WO 00/034317. Briefly, the heavy and |ight chain variable
domai ns of a binding protein (such as, for exanple, a binding protein
derived froman anti body) can be anal yzed for peptides that bind to MHC
Class I1; these peptides represent potential T cell epitopes (as defined
in, e.g., International Application Publication Nos. W 98/052976 and WO

NN NN AN A ™\ o N .



exanpl e, that which is derived fromthe inununogl obulin isotype known as
Novel Antigen Receptor (NAR) found in the serum of shark. Methods of
producing singl e domain binding proteins derived froma variable region of
NAR (| gNAR¥P ﬁ?%*%%crl bed in, e.g., International Appl B3/ 0R8t i cati on
No. WD 03/014161 and Streltsov (2005) Protein Sci. 14:2901-09. Single
domai n binding proteins also include naturally occurring single domain

bi ndi ng proteins known in the art as heavy chain antibodi es devoid of |ight
chains. This variable domain derived from.a heavy chain antibody naturally
devoid of a light chain is known herein as a VHH, or a nanobody, to
distinguish it fromthe conventional VH of four-chain i munogl obulins. Such
a VHH nol ecul(sthcan199e) Sejiines of Porianyrhatidssitailaedsi 0.5 Corplinae oS peci es,
for example, in carmel, |lama, dromedary, alpaca, and guanaco, and is

sonet i mes calkledh and Hpwpn 881&6%&%@?’“?@@1% oabl-824%0 HREF U3 R antibedigs
Muyl der mans ( e ein by
ref erence). C‘i% g%ﬁ}l‘sr%lgg?ie@&gﬁmlgelgmtzoh%ﬁl)ele%ﬁx%sﬁlgg HCB@%{@{T&P g’ggﬁlﬁay al so
produce heavyimohabglobilindiequenpesde.gi, nmtmmhymabdigcedibymndomfol bitegdpecibibai ns. VHH

nol ecul es are_about .ten. ti smal.l er than | I ecu T are single
pol ypept i des TBHASLFLS Paivp g’ﬁﬁ’bgf)gla“? gufatiop Hb‘"ggtfrgo fh‘ﬁr{ﬁ‘? ure
condi tions. NRLE@¥@Es CIIREY TERum8S hiitdly céﬁaweleeﬁ b&nﬁwcpih;&r ehwases, which
is not the case for conventional antibodies. Furthermore, in vitro

expr essi on offiwHpignerarogtiensueradsd githyinamino geidissidnsthagh deleneeded by dhieal  VHHs.
In addition indin r.ot r ed |n camelids will recognize epitopes
ot her than thhg]se r’g%blﬂlﬁ ll?eggg‘i}g%% RS generated in vitro via anti body

| ibraries or [UOH]ITHmphlaéed hﬂﬁbm’f’ “m;rgasaizs ” obloex,” bitavuteAize! a5 N &teity e. g. ,

I nternational Application Publication Nos. WO 97/ 049805 and WO 94/ 004678,
whi ch are i O o Fagnales Hdstdp A reslpctiey athdnien or phemiye damingiepeicdtgaet or

" bi functi onal gue Bl ag nph ok Aldhcliindtf A 4l 1R anh¥by), GrbibAthORaBiRRel N

havi ng two dlfferenty heavy/ 't ght chai n pairs and fferent binding
sites. Bispeds fdlZUiVbltCndiB aglww di-AtR uauhe bbsepcreodmlme&amb;anabcxdar iTee IL- bl‘R met hods

i ncl uding fusion hybri donas . or f Fab' fra see,

Songsi vi [ ai g t ﬁéﬁ}?af“i‘gg‘{fj“adnﬁ g oA de art 85%?%105% Kost eI ny et
al . (1992) J. an{aﬁfUME'{ﬁHoes 1ot B&essaﬁl@and@élg a kil ehhmﬁhaﬁﬂﬁoﬁt’ﬁ@ﬂﬂQﬂ[@Biolodidw

bi specific blndlng rotein conprises a first bindin in pol peptlde

such as a Fab®tiyifg petiqn;ip Reteyity imayDs apedhl A%y BB uil7 40 %’nﬁéf)‘@nﬁo%egl on to a

second bi ndi nﬂ,%d%ml 50@0@%)909“0@ [ 0103] Anot her binding protein according
to the invention cah conhpri’se, for exanple, a binding donmain-i munogl obulin

fusi on pr ot ei[A0THdlhel tamisdd&&leakmﬁde@tqﬂoﬁmm 2pRP ypﬁpmkde:fetx hat ciass f used or

Pl ypept | do. TR TP (5P ot PO CROMER NPHet 8- Lonmaer LAPEFo4o1 861 on
conpri sing ong/ 38BhEd U3, Wf,ehéhrmﬁ@%1&@@6@%&90@4/@1&596@90@6@15‘9"69@ an
i mmunog| obuI in heavﬁééchal n, other than Cl1, for exanple, the CH2 and CH3

regi ons of | d806RE2 Nandﬂ%ﬁ&@ﬂ%)a?i&%ﬁhé@ﬂbﬁge @fD,II@fEn@B@el e g u. S.
Application lcati i hco ated

ref erence her egj hcgtfoorﬁlghé\rr%rog%%onp(?6f@9€f"%str| n%cthb ak ﬂ?’%le&@ﬁr?dwﬁm

domai n- i mmunaddakbetlal. 120003 kpra)phat hds wan HL-QMlQﬂfd IIDQﬂHdzeh(ﬂndle@u@ltb t hat

i ncludes a native or_ engi neered |mTun]§qI obul in heavy chain CH2 const ant

regi on pol ypept shaeedfoshainef thellehandolhs lé‘FeP&’l%Gh%Hr%{O@eWt\i‘e(ﬁzQO@)vvhoI e or
in part from i r I i nge region
pol ypepti de alnlg%l UE@? %ﬁgfrbﬂ’?ﬁ% ﬁ“e%irﬁeg% ﬁ%mee()ﬁﬁt@%gﬁ ﬁegﬁ‘gy‘ﬁ? lgl n CH3
const ant reglc@mnpﬁdyqumre@toﬁ o]ﬁauCHé) aridl 1hd11eufgaﬁep}m‘sp1anmtﬁtmtcrfLSGtA’Idemtived in
whole or in part fromlg fused or otherw se connected to the CH2

constant regioHpbi f\fﬁ‘eﬁtﬁl d%OQlélmem.SM?h‘ie(CBéleéﬁ th CROQowEt D ult ZHer i ved in
whol e or in pabl Hide: Leﬁ}mpﬁ%{@he% Y eriBRU6R ?ﬁé}@hﬂbg i QK 2 TREe@h obul i n
fusion proteins are e o | east one 1 munol ogi cal activity sel ected
fromthe gr ou‘p“ﬂeﬁ]sli‘smn thelilef alentieb odypagpeide(pteioetly ofmpdinatiBah aygint oxi city

(ADCC), conpl ement .fixation b|nd|n t.o at exanple, a
target antigéns” IEW%\S'“ ﬂﬁ[nagfgfcﬁiﬁco[‘@?o‘ ?“@F’rf’cﬁoiﬂ‘% gtl‘%eﬂgo P2 t he

i nvention can al so conprise peptide mnetics. Peptide mnetics are

pepti de-contai ning nol ecules that mmc el enments of protein secondary
structure (see, for exanple, Johnson et al., Peptide Turn Mnetics in

Bi ot echnol ogy and Pharnmacy (1993) Pezzuto et al. eds., Chapman and Hal |,
New York, incorporated by reference herein in its entirety). The underlying
rational e behind the use of peptide mnetics is that the peptide backbone
of proteins exists - 40 - chiefly to olient amno acid side chains in such
a way as to faC| Iltate rml ecul ar |nt eractl ons, such as those between

. . T | e, o



AbF VHPNL17 AbG VHPNL18 AbH VHPNL19 Abl VHP/ VL24 AbJ VH3NLP AbK VH3NL3
VH3NL13 AbM VH6NL13 AbN VH6NL24 AbO VHP/ VL16; VHPTWVNL16 AbP VHP/ VL20;
VHPTMNL20 Al D() VH3NL2; VH3DWNL2 AbR VH3NL18; VH3DWNL18 AbS VHPNLG;
VHPTMNLG; wWibeedhiizazbiP/ VL9, VHPTMNLY; VL9 AbU VHP/ VL25; pdiRiwdeAts18bV

-24 -

such a polypeptide, that is capable of interacting with IL-21 (preferably IL-21 of
mammalian origin, e.g., murine or human IL.-21) and has at least one of the following
features: (1) an amino acid sequence of a naturally occurring mammalian IL-21R
polypeptide or a fragment thereof, e.g., an amino acid sequence set forth in SEQ ID
NO:2 (human - corresponding to GENBANK® (U.S. Dept. of Health and Human
Services, Bethesda, MD) Accession No. NP_068570) or SEQ ID NO:4 (murine -
corresponding to GENBANK® Acc. No. NP_068687), or a fragment thereof; (2) an
amino acid sequence substantially homologous to, e.g., at least 85%, 90%, 95%,
98%, or 99% homologous to, an amino acid sequence set forth in SEQ ID NO:2 or
SEQ ID NO:4, or a fragment thereof; (3) an amino acid sequence that is encoded by a
naturally occurring mammalian IL-21R nucleotide sequence or fragment thereof
(e.g., SEQ ID NO:1 (human - corresponding to GENBANK® Accession No.
NM_021798) or SEQ ID NO:3 (murine - corresponding to GENBANK® Acc. No.
NM_021887), or a fragment thereof}; (4) an amino acid sequence encoded by a
nucleotide sequence which is substantially homologous to, e.g., at least 85%, 90%,
95%, 98%, or 99% homologous to, a nucleotide sequence set forth in SEQ ID NO:1
or SEQ ID NO:3 or a fragment thereof; (5) an amino acid sequence encoded by a
nucleotide sequence degenerate to a naturally occurring IL-21R nucleotide sequence
or a fragment thereof, e.g., SEQ ID NO:1 or SEQ ID NO:3, or a fragment thereof; or
(6) a nucleotide sequence that hybridizes to one of the foregoing nucleotide
sequences under stringent conditions, e.g., highly stringent conditions. In addition,
other nonhuman and nonmammalian IL.-21Rs are contemplated as useful in the
disclosed methods.

[0074] The term “interleukin-21"" or “IL-21" refers to a cytokine that shows
sequence homology to IL-2, IL-4 and IL-15 (Parrish-Novak et al. (2000) supra), and
binds to an IL-21R. Such cytokines share a common fold into a “four-helix-bundle”
structure that is representative of the family. IL-21 is expressed primarily in
activated CD4" T cells, and has been reported to have effects on NK, B and T cells
(Parrish-Novak et al. (2000) supra; Kasaian et al. (2002) supra). Upon IL-21
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binding to IL-21R, activation of IL-21R leads to, e.g., STATS or STAT3 signaling
(Ozaki et al. (2000) supra). The term “interleukin-21"" or “IL-21" also refers to a
polypeptide (preferably of mammalian origin, e.g., murine or human IL-21), or as
context requires, a polynucleotide encoding such a polypeptide, that is capable of
interacting with IL-21R (preferably of mammalian origin, e.g., murine or human
IL-21R) and has at least one of the following features: (1) an amino acid sequence of
a naturally occurring mammalian IL-21 or a fragment thereof, e.g., an amino acid
sequence set forth in SEQ ID NO:212 (human), or a fragment thereof; (2) an amino
acid sequence substantially homologous to, e.g., at least 85%, 90%, 95%, 98%, or
99% homologous to, an amino acid sequence set forth in SEQ ID NO:212, or a
fragment thereof; (3) an amino acid sequence which is encoded by a naturally
occurring mammalian IL-21 nucleotide sequence or a fragment thereof (e.g., SEQ ID
NO:211 (human), or a fragment thereof); (4) an amino acid sequence encoded by a
nucleotide sequence which is substantially homologous to, e.g., at least 85%, 90%,
95%, 98%, or 99% homologous to, a nucleotide sequence set forth in SEQ ID
NO:211 or a fragment thereof; (5) an amino acid sequence encoded by a nucleotide
sequence degenerate to a naturally occurring IL-21 nucleotide sequence or a fragment
thereof; or (6) a nucleotide sequence that hybridizes to one of the foregoing
nucleotide sequences under stringent conditions, e.g., highly stringent conditions.
[0075] The terms “IL-21R activity” and the like (e.g., “activity of IL-21R,”
“IL-21/IL-21R activity’) refer to at least one cellular process initiated or interrupted
as a result of IL-21R binding. TL-21R activities include, but are not limited to: (1)
interacting with, e.g., binding to, a ligand, e.g., an IL-21 polypeptide; (2) associating
with or activating signal transduction (also called *“signaling,” which refers to the
intracellular cascade occurring in response to a particular stimuli) and signal
transduction molecules (e.g., gamma chain (yc) and JAK 1), and/or stimulating the
phosphorylation and/or activation of STAT proteins, e.g., STATS and/or STAT3;

and (3) modulating the proliferation, differentiation, effector cell function, cytolytic
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activity, cytokine secretion, and/or survival of immune cells, e.g., T cells, NK cells,
B cells, macrophages, regulatory T cells (Tregs) and megakaryocytes.

[0076] As used herein, “in vitro-generated antibody” refers to an antibody where all
or part of the variable region (e.g., at least one CDR) is generated in a nonimmune
cell selection (e.g., an in vitro phage display, protein chip, or any other method in
which candidate sequences can be tested for their ability to bind to an antigen).
[0077] The term “isolated” refers to a molecule that is substantially free of its
natural environment. For instance, an isolated protein is substantially free of cellular
material or other proteins from the cell or tissue source from which it was derived.
The term also refers to preparations where the isolated protein is sufficiently pure for
pharmaceutical compositions, or is at least 70-80% (w/w) pure, at least 80-90%
(w/w) pure, at least 90-95% (w/w) pure, or at least 95%, 96%, 97%, 98%, 99%, or
100% (w/w) pure.

[0078] The phrase “percent identical” or “percent identity” refers to the similarity
between at least two different sequences. This percent identity can be determined by
standard alignment algorithms, for example, the Basic Local Alignment Search Tool
(BLAST) described by Altshul et al. ((1990) J. Mol. Biol. 215:403-10); the algorithm
of Needleman et al. ((1970) J. Mol. Biol. 48:444-53); or the algorithm of Meyers et
al. ((1988) Comput. Appl. Biosci. 4:11-17). A set of parameters may be the

Blosum 62 scoring matrix with a gap penalty of 12, a gap extend penalty of 4, and a
frameshift gap penalty of 5. The percent identity between two amino acid or
nucleotide sequences can also be determined using the algorithm of Meyers and
Miller ((1989) CABIOS 4:11-17), which has been incorporated into the ALIGN
program (version 2.0), using a PAM120 weight residue table, a gap length penalty of
12, and a gap penalty of 4. The percent identity is usvally calculated by comparing
sequences of similar length.

[0079] The term “repertoire” refers to at least one nucleotide sequence derived
wholly or partially from at least one sequence encoding at least one immunoglobulin.

The sequence(s) may be generated by rearrangement in vivo of the V, D, and §
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segments of heavy chains, and the V and J segments of light chains. Alternatively,
the sequence(s) can be generated from a cell in response to which rearrangement
occurs, e.g., in vitro stimulation. Alternatively, part or all of the sequence(s) may be
obtained by DNA splicing, nucleotide synthesis, mutagenesis, or other methods (see,
e.g., U.S. Patent No. 5,565,332). A repertoire may include only one sequence or may
include a plurality of sequences, including ones in a genetically diverse collection.
[0080] The terms “specific binding,” “specifically binds,” and the like refer to two
molecules forming a complex that is relatively stable under physiologic conditions.
Specific binding is characterized by a high affinity and a low-to-moderate capacity as
distinguished from nonspecific binding, which usually has a low affinity with a
moderate-to-high capacity. Typically, binding is considered specific when the
association constant Ka is higher than about 10°M™s™. If necessary, nonspecific
binding can be reduced without substantially affecting specific binding by varying
the binding conditions. The appropriate binding conditions, such as concentration of
binding protein, ionic strength of the solution, temperature, time allowed for binding,
concentration of a blocking agent (e.g., serum albumin or milk casein), etc., can be
improved by a skilled artisan using routine techniques. lllustrative conditions are set
forth herein, but other conditions known to the person of ordinary skill in the art fall
within the scope of this invention.

[0081] As used herein, the terms “stringent,” “stringency,” and the like describe
conditions for hybridization and washing. The isolated polynucleotides of the
present invention can be used as hybridization probes and primers to identify and
isolate nucleic acids having sequences identical to or similar to those encoding the
disclosed polynucleotides. Therefore, polynucleotides isolated in this fashion may be
used to produce binding proteins against IL-21R or to identify cells expressing such
binding proteins. Hybridization methods for identifying and isolating nucleic acids
include polymerase chain reaction (PCR), Southern hybridizations, in situ
hybridization and Northern hybridization, and are well known to those skilled in

the art.
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[0082] Hybridization reactions can be performed under conditions of different
stringencies. The stringency of a hybridization reaction includes the difficulty with
which any two nucleic acid molecules will hybridize to one another and the
conditions under which they will remain hybridized. Preferably, each hybridizing
polynucleotide hybridizes to its corresponding polynucleotide under reduced
stringency conditions, more preferably stringent conditions, and most preferably
highly stringent conditions. Stringent conditions are known to those skilled in the art
and can be found in, e.g., Current Protocols in Molecular Biology, John Wiley &
Sons, N.Y. (1989) 6.3.1-6.3.6. Both aqueous and nonaqueous methods are described
in this reference, and either can be used. One example of stringent hybridization
conditions is hybridization in 6X sodium chloride/sodium citrate (SSC) at about
45°C, followed by at least one wash in 0.2X SSC/0.1% SDS at 50°C. Stringent
hybridization conditions are also accomplished with wash(es) in, e.g., 0.2X SSC/
0.1% SDS at 55°C, 60°C, or 65°C. Highly stringent conditions include, e.g.,
hybridization in 0.5M sodium phosphate / 7% SDS at 65°C, followed by at least one
wash at 0.2X SSC/ 1 % SDS at 65°C. Further examples of stringency conditions are
shown in Table 1 below: highly stringent conditions are those that are at least as
stringent as, for example, conditions A-F; stringent conditions are at least as stringent
as, for example, conditions G-L; and reduced stringency conditions are at least as

stringent as, for example, conditions M-R.

Table 1: Hybridization Conditions

Condition Hybrid Hybrid Length Hybridization Wash
(bp)* Temperatore and | Temperatnre and
Buffer? Buffer?

A DNA:DNA > 50 65°C; 1X SS8C -or- | 65°C; 0.3X 85C
42°C; 1X 88C,
50% formamide

B DNA:DNA <50 Ty 1X §8C Tg* 1X SSC

C DNA:RNA > 30 67°C; IX §8C -or- | 67°C; 0.3X §8C
45°C; 1X SSC,
50% formamide

D DNA:RNA <350 Ty¥ 1X §SC Tp*; IX 88C
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Condition Hybrid Hybrid Length IIybridization Wash
(bp)* Temperature and | Temperature and
Bulfer” Buffer?
E RNA:RNA > 50 70°C; 1X S8C -or- | 70°C; 0.3X SSC
50°C; 1X S8C,
50% formamide
I RNARNA <50 Tg¥; 1X §SC Tgt: 1X §8C
G DNA:DNA > 50 65°C; 4X §8C -or- | 65°C; 1X 8SC
42°C; 4X SSC,
50% formamide
H DNA:DNA <30 Ty 4% §SC Ty*; 4X §SC
I DNARNA >50 67°C; 4X SSC -or- | 67°C; IX §8C
45°C; 4% 8S8C,
50% Formamide
J DNA:RNA <50 Tr¥;, 4X §SC Ty#; 4X §SC
K RNARNA > 50 70°C; 4X SSC -or- | 67°C; 1X §8C
50°C; 4X 88C,
50% formamide
L RNARNA <350 T *; 2X §8C T % 2X §88C
M DNA:DNA >350 50°C; 4X §8C -or- | 50°C; 2X §8C
40°C; 6X SSC,
50% formamide
N DNA:DNA < 50 T, 6X 88C Tyn*; 6X S8C
O DNA:RNA > 50 55°C; 43 55C -or- | 55°C; 2X 8§8C
42°C; 6X §SSC,
50% formamide
P DNARNA <350 Trt; 6X §SSC Tp#*: 6X SSC
Q RNARNA > 350 60°C; 4X 8SC -or- | 60°C; 2X §SC
45°C; 6X 8SC,
50% formamide
R RNARNA < 50 T 4X §8C Tr*; 4X §8C

! The hybrid length is that anticipated for the hybridized region(s) of the hybridizing

polynucleotides. When hybridizing a polynucleotide to a target polynucleotide of unknown
sequence, the hybrid length is assumed to be that of the hybridizing polynucleotide. When
polynucleotides of known sequence are hybridized, the hybrid length can be determined by
aligning the scquences of the polynucleotides and identifying the region or regions of optimal
sequence complementarily.

2 §SPE (IxSSPE is 0.15M NaCl, 10mM Nall.PO., and 1.25mM EDTA, pH 7.4) can be
substituted for SSC (1xS5C is 0.15M Na(l and 15mM sodium citrate) in the hybridization
and wash buffers; washes are performed for 15 min after hybridization is complete.

Tp* - Tr*: The hybridization temperature for hybrids anticipated to be less than 50 basc pairs
in length should be 5-10°C less than the melting temperature (T,,) of the hybrid, where Ty, is
determined according to the following equations, For hybrids less than 18 base pairs in
length, To(°C) = 2(# o A + T bases) + 4(# of G + C bases). For hybrids between 18 and 49
base pairs in length, T,(°C) = 81.5 + 16.6(log,oNa*) + 0.41(%G + C) - (600/N), where N is
the number of bases in the hybrid, and Na* is the concentration of sodium ions in the
hybridization buffer (Na* for 1X SSC = 0.165 M).

Additional examples of stringency conditions for polynucleotide hybridization are provided in
Sambrook et al., Molecular Cloning: A Laboratory Manual, Chs. 9 & 11, Cold Spring Harbor
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Laboratory Press, Cold Spring Harbor, NY (1989), and Ausubel et al. eds., Current Protocols
in Molecular Biology, Sects. 2.10 & 6.3-6.4, John Wiley & Sons, Inc. (1995), herein
incorporated by reference.

[0083] The isolated polynucleotides of the present invention may be used as
hybridization probes and primers to identify and isolate DNAs having sequences
encoding allelic variants of the disclosed polynucleotides. Allelic variants are
naturally occurring alternative forms of the disclosed polynucleotides that encode
polypeptides that are identical to or have significant similarity to the polypeptides
encoded by the disclosed polynucleotides. Preferably, allelic variants have at least
about 90% sequence identity (more preferably, at least about 95% identity; most
preferably, at least about 99% identity) with the disclosed polynucleotides. The
isolated polynucleotides of the present invention may also be used as hybridization
probes and primers to identify and isolate DNAs having sequences encdding
polypeptides homologous to the disclosed polynucleotides. These homologs are
polynucleotides and polypeptides iscolated from a different species than that of the
disclosed polypeptides and polynucleotides, or within the same species, but with
significant sequence similarity to the disclosed polynucleo-tides and polypeptides.
Preferably, polynucleotide homologs have at least about 50% sequence identity
(more preferably, at least about 75% identity; most preferably, at least about 90%
identity) with the disclosed polynucleotides, whereas polypeptide homologs have at
least about 30% sequence identity (more preferably, at least about 45% identity; most
preferably, at least about 60% identity) with the disclosed binding proteins /
polypeptides. Preferably, homologs of the disclosed polynucleotides and
polypeptides are those isolated from mammalian species. The isolated
polynucleotides of the present invention may additionally be used as hybridization
probes and primers to identify cells and tissues that express the binding proteins of
the present invention and the conditions under which they are expressed.

[0084] The phrases “substantially as set out,” “substantially identical,” and
“substantially homologous™ mean that the relevant amino acid or nucleotide

sequence (e.g., CDR(s), Vyu, or V;, domain(s)) will be identical to or have
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insubstantial differences (e.g., through conserved amino acid substitutions) in
comparison to the sequences which are set out. Insubstantial differences include
minor amino acid changes, such as one or two substitutions in a five amino acid
sequence of a specified region. In the case of antibodies, the second antibody has the
same specificity and has at least about 50% of the affinity of the first antibody.
[0085] Sequences substantially identical or homologous to the sequences disclosed
herein are also part of this application. In some embodiments, the sequence identity
can be about 85%, 90%, 95%, 96%, 97%, 98%, 99%, or higher. Alternatively,
substantial identity or homology exists when the nucleic acid segments will hybridize
under selective hybridization conditions (e.g., highly stringent hybridization
conditions), to the complement of the strand. The nucleic acids may be present in
whole cells, in a cell Iysate, or in a partially purified or substantially pure form.
[0086] The term “therapeutic agent” or the like is a substance that treats or assists in
treating a medical disorder or symptoms therof. Therapeutic agents may include, but
are not limited to, substances that modulate immune cells or immune responses in a
manner that complements the use of anti-JL-21R binding proteins. In one
embodiment of the invention, a therapeutic agent is a therapeutic antibody, e.g., an
anti-IL-21R antibody, In another embodiment of the invention, a therapeutic agent is
a therapeutic binding protein, e.g., an anti-IL-21R nanobody. Nonlimiting examples
and uses of therapeutic agents are described herein.

[0087] As used herein, a “therapeutically effective amount” of an anti-Il.-21R
binding protein (e.g., an antibody) refers to an amount of the binding protein that is
effective, upon single or multiple dose administration to a subject (such as a human
patient) for treating, preventing, curing, delaying, reducing the severity of, and/or
ameliorating at least one symptom of a disorder or a recurring disorder, or prolonging

the survival of the subject beyond that expected in the absence of such treatment.
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Anti-IL-21R Binding Proteins

[0088] The disclosure of the present application provides novel anti-IL-2 1R binding
proteins that comprise novel antigen-binding fragments. Numerous methods known
to those skilled in the art are available for obtaining binding proteins or antigen-
binding fragments thereof. For example, anti-IL-21R binding proteins that comprise
antibo@ies can be produced using recombinant DNA methods (see, e.g., U.S. Patent
No. 4,816,567). Monoclonal antibodies may also be produced by generation of
hybridomas in accordance with known methods (see, e.g., Kohler and Milstein
(1975) Nature 256:495-99). Hybridomas formed in this manner are then screened
using standard methods, such as enzyme-linked immunosorbent assays (ELISA) and
surface plasmon resonance (BIACORE™) analysis, to identify one or more
hybridomas that produce an antibody that specifically binds with a particular antigen.
Any form of the specified antigen may be used as the immunogen, e.g., recombinant
antigen, naturally occurring forms, any variants or fragments thereof, and antigenic
peptides thereof.

[0089] One exemplary method of making binding protéins that comprise antibodies
includes screening protein expression libraries, e.g., phage or ribosome display
libraries. Phage display is described, for example, in U.S. Patent No. 5,223,409;
Smith (1985) Science 228:1315-17; Clackson et al. (1991) Nature 352:624-28;
Marks et al. (1991) J. Mol. Biol. 222:581-97; and Intermational Application
Publication Nos. WO 92/018619; WO 91/017271; WO 92/020791; WO 92/015679;
WO 93/001288; WO 92/001047; WO 92/009690; and WO 90/002809.

[0090] In addition to the use of display libraries, the specified antigen can be used to
immunize a nonhuman animal, e.g., a cynomolgus monkey, a chicken, or a rodent
(e.g., a mouse, hamster, or rat). In one embodiment, the nonhuman animal includes
at least a part of a human immunoglobulin gene. For example, it is possible to
engineer mouse strains deficient in mouse antibody production with large fragments
of the human Ig loci. Using the hybridoma technology, antigen-specific monoclonal

binding proteins, such as antibodies, derived from the genes with the desired
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specificity may be produced and selected (see, e.g., XENOMOUSE™ (Amgen Inc.,
Thousand Oaks, CA); Green et al. (1994) Nar. Gener. 7:13-21; U.S. Patent No.
7,064,244; and International Application Publication Nos. WO 96/034096 and

WO 96/033735).

[0091] In one embodiment of the invention, the binding proteins is a monoclonal
antibody that is obtained from a nonhuman animal, and then modified (e.g.,
humanized, deimmunized, or chimeric) using recombinant DNA techniques known
in the art. A variety of approaches for making chimeric antibedies have been
described (see, e.g., Morrison et al. (1985) Proc. Natl. Acad. Sci. USA
81(21):6851-55; Takeda et al. (1985) Nature 314(6010):452-54; U.S. Patent Nos.
4,816,567 and 4,816,397; European Application Publication Nos. EP 0 171 496 and
EP 0 173 494; and United Kingdom Patent No. GB 2 177 096). Humanized binding
proteins may also be produced, for example, using transgenic mice that express
human heavy and light chain genes, but are incapable of expressing the endogenous
mouse immunoglobulin heavy and light chain genes. Winter (U.S. Patent No.
5,225,539) describes an exemplary CDR-grafting method that may be used to prepare
the humanized binding proteins described herein. All of the CDRs of a particular
human binding protein may be replaced with at least a portion of a nonhuman CDR,
or only some of the CDRs may be replaced with nonhuman CDRs. It is only
necessary to replace the number of CDRs required for binding of the humanized
binding protein to a predetermined antigen.

[0092] Humanized binding proteins or fragments thereof can be generated by
replacing sequences of the Fv variable domain that are not directly involved in
antigen binding with equivalent sequences from human Fv variable domains.
Exemplary methods for generating humanized binding proteins or fragments thereof
are provided by, e.g., Morrison (1985) Science 229:1202-07; Qi et al. (1986)
BioTechniques 4:214; and U.S. Patent Nos. 5,585,089, 5,693,761, 5,693,762;
5,859,205; and 6,407,213, Those methods include isolating, manipulating, and

expressing the nucleic acid sequences that encode all or part of immunoglobulin Fv
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variable domains from at least one of a heavy or light chain. Such nucleic acids may
be obtained from a hybridoma producing an antibody against a predetermined target,
as described above, as well as from other sources. The recombinant DNA encoding
the humanized antibody molecule can then be cloned into an appropriate

expression vector.

[0093] In certain embodiments, a humanized binding protein is improved by the
introduction of conservative substitutions, consensus sequence substitutions,
germline substitutions and/or backmutations. Such altered immunoglobulin
molecules can be made by any of several techniques known in the art, (see, e.g., Teng
et al. (1983) Proc. Natl. Acad. Sci. USA 80:7308-73; Kozbor et al. (1983) Imrnunol.
Today 4:7279; Olsson et al. (1982) Meth. Enzymol. 92:3-16); International
Application Publication No. WO 92/006193; and European Patent No.

EP 0 239 400).

[0094] A binding protein or fragment thereof may also be modified by specific
deletion of human T cell epitopes or “deimmunization” by the methods disclosed in,
e.g., International Application Publication Nos. WO 98/052976 and WO 00/034317.
Briefly, the heavy and light chain variable domains of a binding protein (such as, for
exammple, a binding protein derived from an antibody) can be analyzed for peptides
that bind to MHC Class II; these peptides represent potential T cell epitopes (as
defined in, e.g., International Application Publication Nos. WO 98/052976 and

WO 00/034317). For detection of potential T cell epitopes, a computer modeling
approach termed “peptide threading” can be applied, and in addition a database of
human MHC class II binding peptides can be searched for motifs present in the Vi
and V1 sequences, as described in International Application Publication Nos.

WO 98/052976 and WO 00/034317. These motifs bind to any of the 18 major MHC
Class I DR allotypes and thus, constitute potential T cell epitopes. Potential T cell
epitopes detected can be eliminated by substituting small numbers of amino acid
residues in the variable domains or by single amino acid substitutions. Typically,

conservative substitutions are made. Often, but not exclusively, an amino acid
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common te a positicn in human germline antitbody sequences may be used. Human
germline sequences are disclosed in, e.g., Tomlinson et al. (1992) J. Mol. Biol.
227:776-98; Cook et al. (1995) Immunol. Today 16(5):237-42; Chothia et al. (1992)
J. Mol. Biol. 227:799-817; and Tomlinson et al. (1995) EMBQ J. 14:4628-38. The
V BASE directory provides a comprehensive directory of human immunoglobulin
variable region sequences (compiled by Tomlinson et al., MRC Centre for Protein
Engineering, Cambridge, UK). These sequences can be used as a source of human
sequence, e.g., for framework regions and CDRs. Consensus human framework
regions can also be used, as described in, e.g., U.S. Patent No. 6,300,064.

[0095] In certain embodiments, a binding protein can contain an altered
immunoglobulin constant or Fc region. For example, binding proteins produced in
accordance with the teachings herein may bind more strongly or with more
specificity to effector molecules such as complement and/or Fc receptors, which can
control several immune functions of the binding protein such as effector cell activity,
lysis, complement-mediated activity, binding protein clearance, and binding protein
half-life. Typical Fc receptors that bind to an Fc region of a binding protein (e.g., an
IgG antibody) include, but are not limited to, receptors of the FcyRI, FcyRII, and
FcRn subclasses, including allelic variants and altematively spliced forms of these
receptors. Fc receptors are reviewed in, e.g., Ravetch and Kinet (1991) Annu. Rev.
Immunol. 9:457-92; Capel et al. (1994) Immunomethods 4:25-34; and de Haas et al.
(1995) J. Lab. Clin. Med. 126:330-41. For additional binding protein / antibody
production techniques, see, e.g., Antibodies: A Laborarory Manuai (1988) Harlow et
al. eds., Cold Spring Harbor Laboratory. The present invention is not necessarily
limited to any particular source, method of production, or other special characteristic
of a binding protein or an antibody.

[0096] Binding proteins comprising antibodies (immunoglobulins) are typically
tetrameric glycosylated proteins composed of two light (L) chains of approximately
25 kDa each and two heavy (H) chains of approximately 50 kDa each. Two types of

light chains, termed lambda (A) and kappa (k), may be found in antibodies.
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Depending on the amino acid sequence of the constant domain of heavy chains,
immunoglobulins can be assigned to five major classes: A, D, E, G, and M, and
several of these may be further divided into subclasses (isotypes), e.g., IeG1, 1eG2,
1gG3, IgG4, IgAl, and IgA2. Each light chain includes an N-terminal variable (V)
domain (V1) and a constant (C) domain (C;). Each heavy chain includes an
N-terminal V domain (Vy), three or four C domains (Cys), and a hinge region. The
Cy domain most proximal to Vy is designated as Cyl. The Vg and Vi, domains
consist of four regions of relatively conserved sequences called framework regions
(FR1, FR2, FR3, and FR4) that form a scaffold for three regions of hypervariable
sequences, called CDRs. The CDRs contain most of the residues responsible for
specific interactions of the antibody with the antigen. CDRs are referred to as CDR1,
CDR2, and CDR3. CDR constituents on the heavy chain are referred to as H1, H2,
and H3 (also referred to herein as CDR H1, CDR H2, and CDR H3, respectively),
while CDR constituents on the light chain are referred to as L1, 1.2, and L3 (also
referred to herein as CDR L1, CDR L2, and CDR L3, respectively).

[0097] CDR3 is typically the greatest source of molecular diversity within the
antigen-binding site. CDR H3, for example, can be as short as two amino acid
residues or greater than 26 amino acids. The subunit structures and three-
dimensional configurations of different classes of immunoglobulins are well known
in the art. For a review of antibody structure, see, e.g., Harlow et al. (1988) supra.
One of skill in the art will recognize that each subunit structure, e.g., a Cy, Vg, Cr,
Vi, CDR, and/or FR structure, comprises active fragments, e.g., the portion of the
Vi, V1, or CDR subunit that binds to the antigen, i.e., the antigen-binding fragment,
or, e.g., the portion of the Cy subunit that binds to and/or activates, e.g., an Fc
receptor and/or complement. The CDRs typically refer to the Kabat CDRs (as
described in Kabat et al. (1991) supra). Another standard for characterizing the
antigen binding site is to refer to the hypervariable loops as described in, e.g.,
Chothia et al. (1992) supra and Tomlinson et al. (1995) supra. Still another standard
is the “AbM” definition used by Oxford Molecular’s AbM antibody modeling
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software (see, generally, e.g., Protein Sequence and Structure Analysis of Antibody
Variable Domains in: Antibody Engineering (2001) Duebel and Kontermann eds.,
Springer-Verlag, Heidelberg). Embodiments described with respect to Kabat CDRs
can alternatively be implemented using similar described relationships with respect
to Chothia hypervariable loops or to the AbM-defined loops.

[0098] The Fab fragment consists of Vy-Cyxl and V1-Cy domains covalently linked
by a disulfide bond between the constant regions. The F, fragment is smaller and
consists of Vi and V;, domains noncovalently linked. To overcome the tendency of
noncovalently linked domains to dissociate, an scFv can be constructed. The scFv
contains a flexible polypeptide that links (1) the C-terminus of Vy to the N-terminus
of Vi, or (2) the C-terminus of V to the N-terminus of Vg. A 15-mer (GlysSer);
peptide, for example, may be used as a linker, but other linkers are known in the art.
[0099] The sequence of antibody genes after assembly and somatic mutation is
highly varied, and these varied genes are estimated to encode 10" different antibody
molecules (Immunoglobulin Genes (2nd ed. 1995) Jonio et al. eds., Academic Press,
San Diego, CA).

[0100] In certain embodiments of the invention, the binding protein is a single
domain binding protein. Single domain binding proteins include binding proteins
wherein the CDRs are part of a single domain polypeptide. Examples include, but
are not limited to, heavy chain binding proteins, binding proteins that are naturally
devoid of light chains, single domain binding proteins derived from conventional
four-chain antibodies, engineered binding proteins, and single domain protein
scaffolds other than those derived from antibodies. Single domain binding proteins
include any known in the art, as well as any future-determined or -leamed single
domain binding proteins.

[0101] Single domain binding proteins may be derived from any species including,
but not limited to, mouse, human, camel, llama, fish, shark, goat, rabbit, chicken, and
bovine. In one aspect of the invention, the single domain binding protein can be

derived from a variable region of the immunoglobulin found in fish, such as, for
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example, that which is derived from the immunoglobulin isotype known as Novel
Antigen Receptor (NAR) found in the serum of shark. Methods of producing single
domain binding proteins derived from a variable region of NAR (IgNARs) are
described in, e.g., International Application Publication No. WO 03/014161 and
Streltsov (2005) Protein Sci. 14:2901-09. Single domain binding proteins also
include naturally occuiring single domain binding proteins known in the art as heavy
chain antibodies devoid of light chains. This variable domain derived from a heavy
chain antibedy naturally devoid of a light chain is known herein as a VHH, or a
nanobody, to distinguish it from the conventional Vy of four-chain immunoglobulins.
Such a VHH molecule can be derived from antibodies raised in Camelidae species,
for example, in camel, llama, dromedary, alpaca, and guanaco, and is sometimes
called a camelid or camelized variable domain (see, e.g., Muyldermans (2001)

J. Biotechnol. 74(4):277-302, incorporated herein by reference). Other species
besides those in the family Camelidae may also produce heavy chain binding
proteins naturally devoid of light chains. VHH molecules are about ten times smaller
than IgG molecules. They are single polypeptides and are very stable, resisting
extreme pH and temperature conditions. Moreover, they are resistant to the actions
of proteases, which is not the case for conventional antibodies. Furthermore, in vitro
expression of VHHs can produce high-yield, properly folded functional VHHs. In
addition, binding proteins generated in camelids will recognize epitopes other than
those recognized by antibodies generated in vitro via antibody libraries or via
immunization of mammals other than camelids (see, e.g., International Application
Publication Nos. WO 97/049805 and WO 94/004678, which are incorporated herein
by reference).

[0102] A “bispecific” or “bifunctional” binding protein is an artificial hybrid binding
protein having two different heavy/light chain pairs and two different binding sites.
Bispecific binding proteins can be produced by a variety of methods including fusion
of hybridomas or linking of Fab” fragments (see, €.g., Songsivilai and Lachmann

(1990) Clin. Exp. Immunol. 79:315-21; Kostelny et al. (1992) J. Immunol.
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148:1547-53). In one embodiment, the bispecific binding protein comprises a first
binding domain polypeptide, such as a Fab’ fragment, linked via an immunoglobulin
constant region to a second binding domain polypeptide.

[0103] Another binding protein according to the invention can comprise, for
example, a binding domain-immunoglobulin fusion protein that includes a binding
domain polypeptide that is fused or otherwise connected to an immunoglobulin hinge
or hinge-acting region polypeptide, which in turn is fused or otherwise connected to a
region comprising one or more native or engineered constant regions from an
immunoglobulin heavy chain, other than Cy1, for example, the Cy2 and Cy3 regions
of IgG and IgA1 or the Cy3 and Cu4 regions of IgE (see, e.g., U.S. Application
Publication No. 2005/0136049, which is incorporated by reference herein, for a more
complete description). The binding domain-immunoglobulin fusion protein can
further include a region that includes a native or engineered immunoglobulin heavy
chain Cy2 constant region polypeptide (or Cy3 in the case of a construct derived in
whole or in part from IgE) that is fused or otherwise connected to the hinge region
polypeptide and a native or engineered immunoglobulin heavy chain Cy3 constant
region polypeptide (or Cy4 in the case of a construct derived in whole or in part from
IgE) that is fused or otherwise connected to the Cy2 constant region polypeptide (or
Ci3 in the case of a construct derived in whole or in part from IgE). Typically, such
binding domain-immunoglobulin fusion proteins are capable of at least one
immunoelogical activity selected from the group consisting of antibody-dependent
cell-mediated cytotoxicity (ADCC), complement fixation, and/or binding to a target,
for example, a target antigen, such as human IL-21R.

[0104] Binding proteins of the invention can also comprise peptide mimetics.
Peptide mimetics are peptide-containing molecules that mimic elements of protein
secondary structure (see, for example, Johnson et al., Peptide Turn Mimetics in
Biotechnology and Pharmacy (1993) Pezzuto et al. eds., Chapman and Hall, New
York, incorporated by reference herein in its entirety). The underlying rationale

behind the use of peptide mimetics is that the peptide backbone of proteins exists



scFv DNA NGO 149 NGO 151 NGO 153 NO 155 NO 157 -45 - Table 2B (conti nued)
REG ON TYPE L24 SEQ ID L25 SEQ ID VI/ AA NO6 NO 6 VL AA NO 64 NO 66 scFv

AA NGO 160 NO 162 CDR H1 AA NGO 163 NO 163 CDR H2
WO 2009/143523 PCT/US2009/045182

_A4Q -

chiefly to orient amino acid side chains in such a way as to facilitate molecular
interactions, such as those between antibody and antigen. A peptide mimetic is
expected to permit molecular interactions similar to the natural molecule. These
principles may be used to engineer second generation molecules having many of the
natural properties of the targeting peptides disclosed herein, but with altered and
potentially improved characteristics.

[0105] Other embodiments of binding proteins useful for practing the invention
include fusion proteins. These molecules generally have all or a substantial portion
of a targeting peptide, for example, IL-21R or an anti IL-21R antibedy, linked at the
N- or C-terminus, to all or a portion of a secoud polypeptide or protein. For
example, fusion proteins may employ leader (or signal) sequences from other species
to permit the recombinant expression of a protein in a heterologous host. For
example, amino acid sequences, or nucleic acid sequences encoding amino acid
sequences, of the the binding proteins and antigen-binding fragments thereof of the
present invention comprising a leader (or signal) sequence may be selected from
SEQ ID NOs:87-109 and 239-248. Another useful fusion includes the addition of an
immunologically active domain, such as a binding protein epitope, to facilitate
purification of the fusion protein. Inclusion of a cleavage site at or near the fusion
junction will facilitate removal of the extraneous polypeptide after purification.
Other useful fusions include the linking of functional domains, such as active sites
from enzymes, glycosylation domains, cellular targeting signals, or transmembrane
regions. Examples of proteins or peptides that may be incorperated into a fusion
protein include, but are not limited to, cytostatic proteins, cytocidal proteins, pro-
apoptosis agents, anti-angiogenic agents, hormones, cytokines, growth factors,
peptide drugs, antibodies, Fab fragments of antibodies, antigens, receptor proteins,
enzymes, lectins, MHC proteins, cell adhesion proteins, and binding proteins.
Methods of generating fusion proteins are well known to those of skill in the art.
Such proteins can be produced, for example, by chemical attachment using

bifunctional cross-linking reagents, by de novo synthesis of the complete fusion
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pro em or by AetERh séquence encodlno the ta1 oe%no ‘peptide to a
DNA sequence encoding the second peptide or protein, followed by expression of the
intact fusion protein.

[0106] In one embodiment, the targeting peptide, for example, IL-21R, is fused with
an immunoglobulin heavy chain constant region, such as an Fc fragment, which
contains two constant region domains and a hinge region, but lacks the variable
region (see, e.g., U.S. Patent Nos. 6,018,026 and 5,750,375, incorporated by
reference herein). The Fc region may be a naturally occurring Fe region, or may be
altered to improve certain qualities, e.g., therapeutic qualities, circulation time,
reduced aggregation. Peptides and proteins fused to an Fc region typically exhibit a
greater half-life in vivo than the unfused counterpart does. In addition, a fusion to an
Fc region permits dimerization / multimerization of the fusion polypeptide.

[0107] One aspect of the present invention comprises binding proteins and antigen-
binding fragments thereof that bind IL-21R. The disclosure provides novel CDRs
that have been derived from human immunoglebulin gene libraries. The protein
structure that is generally used to carry a CDR is an antibody heavy or light chain or
a portion thereof, wherein the CDR is localized to a region associated with a
naturally occurring CDR. The structures and locations of variable domains may be
determined as described in Kabat et al. ((1991) supra).

[0108] Illustrative embodiments of the binding proteins (and antigen-binding
fragments thereof) of the invention are identified as AbA-AbZ, H3-H6, L1-L6,
L8-L21, and L.23-L25. DNA and amino acid sequences of the nonlimiting
illustrative embodiments of the anti-IL-21R binding proteins of the invention are set
forth in SEQ ID NQs:3-195, 213-229, and 239-248. DNA and amino acid sequences
of some illustrative embodiments of the anti-IL-21R binding proteins of the
invention, including their scFv fragments, Vy; and Vi, domains, and CDRs, as well as
their present codes and previous designations, are set forth in FIGs. 17-25, and

Tables 2A and 2B.
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Table 2B (continued)
REGION | TYPE L2 L3 L4 L5 L6
SEQ ID SEQ ID SEQ ID SEQID SEQ ID
Vi AA NO:6 NO:6 NO:6 NOQO:6 NO:6
Vi AA NQO:24 NQO:26 NO:28 NO:30 NO:32
scFv AA NO:120 NO:122 NO:124 NQO:126 NQO:128
CDR H1 AA NO:163 NQO:163 NO:163 NQO:163 NO:163
CDRH2 | AA NO:164 NO:164 NQO:164 NO:164 NO:164
CDR H3 AA NO:169 NO:169 NQO:169 NO:169 NO:169
CDR L1 AA NO:194 NO:194 NO:194 NO:194 NO:194
CDR L2 AA NO:195 NO:195 NO:195 NO:195 NQ:195
CDR L3 AA NO:172 NO:173 NO:174 NO:175 NO:176
Vy DNA NO:5 NOQO:5 NOQO:5 NO:5 NO:5
Vi DNA NO:23 NO:25 NO:27 NO:29 NO:31
scFv DNA | NO:119 NO:121 NO:123 NO:125 NO:127
Table 2B (continued)
REGION | TYPE L8 L9 L10 L1l L12
SEQID | SEQID | SEQID | SEQID | SEQID
Yu AA NO:6 NO:6 NO6 NQ:6 NO:6
Vi AA NO:34 NO:36 NQO:38 NO:40 NQO:42
scFv AA NO:130 | NO:132 | NO:134 | NO:136 NO:138
CDR H1 AA NO:163 | NO:163 | NO:163 | NO:163 NO:163
CDR H2 AA NO:164 | NO:164 | NO:164 | NO:164 NO:164
CDR H3 AA NO:169 | NO:169 | NO:169 | NO:169 NO:169
CDR L1 AA NO:194 | NO:194 | NO:194 | NO:194 | NO:1%4
CDR L2 AA NO:195 | NO:195 | NO:195 | NO:195 NO:195
CDR L3 AA NO:177 | NO:178 | NO:179 | NO:180 | NO:181
Yy DNA NO:5 NO:5 NQ:5 NO:5 NO:5
V1, DNA | NO:33 NQ:35 NO:37 NO:39 NO:41
scFv DNA | NO:129 | NO:131 | NO:133 | NO:135 NO:137
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D, 0 87105300 ¢ APLA 9t s (180 O g PP Reh ey 29,209
enzymat i cal | yL(SEBY ¢ Ha MO0l n N T | (NGd24 A NR: 156, /NQ»AQS i ophvs.
y y , ¢ pny
259:52: Edge eCDR H1(hokA) [aANQ:163R] odike3 11 aN@I63 A MOTKAt AP 63t | al .
(1987) Meth. EGDRHR.| 188: I50D:16dodi NQ:h4 oh W0:164r hoRQdGAt b NO1IGét [ir es may
be preferabl e &ORHBN0 Adi d dilaiifes NO:idfe FNGAGAI N N@yl6RNhaMOA 69
| mmunogeni ci ty GBR &1 phasnABgeNO: DAl | COWROBS t ] ano(19ee,| ®OQ94 | Mi@i194at | onal
Appl i cat i on P ad! DIAND | YB: 3087 W20 | feorio5 MURegbgbLTNG: 99T Foul es
[ as been dg aregatna M oOf HRKE rlagh g ¢
e 3o o S AN £§8°mﬁt§(;§?. RCi AL
enzymati cal | y—er—th+rop gt Lt oo e N-HketeconsepsSusrsiteresults in
Iittll eto noy’\ Hacth HNA, (N\Oé urﬁa AS Nb'ﬁnhyi bl 06l Lch 1o
the anide - B156F%; b A [aNORTA |t RO LYol ANGiladof NA-ISSphGilae | n a
tripeptide notif Asn- X-Thr/Ser. This type of glycosylatlon, termed N-1inked

gl ycosyl ati on,

addition of nultiple nonosaccharides to a dolichol
14-resi due branched carbohydrate conpl ex.

commences in the endoplasnmic reticulum (ER) with the

phosphate to forma
Thi s carbohydrate conplex is then

transferred to the protein by the oligosaccharyltransferase (OST) conpl ex.
Before the glycoprotein | eaves the |unen of the ER,

are renoved fromthe 14-residue oligosacchari de.
and ER mannosi dase are involved in ER processing.
conpl ex,

I, ER gl ucosi
Subsequent | vy,

the N-l1inked sugar chains are nodified in many different ways.
conpartments of the Col gi
N-Iinked conplex may be trimred through renoval

and nedi al

dase |1

t hree gl ucose nol ecul es

the pol ypeptides are transported to the Col gi

conpl ex,

t he ori gi nal
of mannose ( Man)

Int
14- sacch
re

The enzynes ER gl ucosi dase

wher e
he cis
aride
si dues

and el ongated through addition of N-acetyl gl ucosam ne (GlLcNac) and/or
The various forns of N-Iinked carbohydrates
general ly have in conmon a pentasaccharide core consisting of three mannose

fucose (Fuc)

and two N acetyl gl ucosat ni ne resi dues.
A cNac residues can be added,

sialic acid (
"term nal

resi dues.

Sial).

gl ycosyl ati on”
takes pIace |n the ER The f|naI

1 o,

Y

Fi nal

ly,

"

in the trans ol gi,
foll owed by gal actose (Gal) and a term na
Car bohydrate processing in the Gol gi
to distinguish it from"core glycosyl ation,
conplex carbohydrate unlts can take on

ot her

conplex is called

whi ch



Eur opean Application Publication No. EP O 388 151 and U.S. Patent Nos.
5,624,821 and 5,648,260). Simlar types of alterations could be described
that, if applied to a =rine or other species of binding protein, would
reduce or woizdomasessi mlar functions. [0128] For exanyHga/us20090851g0SSi bl e
to alter the affinity of an Pc region of a binding protein (e.g., an 1gG
such as a human 1gG for FcR (e.g., Pc ganma Rl) or Cqg. The affinity may
be altered by replacing at | east one specified residue with at |east one
resi due having an appropriate functionaljty on its side chain, or by

i ntroducing a charged functional group, $uch as glutamate or aspartate, or
perhaps an aromati c nonpol ar resi due such as phenyl al ani ne, tyrosine,

t rypt ophan onnﬁﬁgﬁéqa),“e dLe.g., U S. Patent No. 5,624,821). [0129] For

-—

exanpl e, rep . H& 297 asparag-ne—wih alanine in the 1gG
constant redi C"gti&jlﬁni {ggn Ii‘#*fni bifts retruitment of effector cells, while
only slightlpyreducilng (aljou EQ M) oI oISEQ, r) affinity for Clq (see,
e.g., US. PateMr AAgJa aD6 The nM@iring of the residues in the
heavy chain |is ¥hat |[ofAfhg EWNOrpdex |(sel¥Oidbat| et al. (1991) supra). This
alteration destelws |t heAgllycOERIEG i on N@®é62and it is believed that the
presence of |caprahydraig i|s mNawue3y ed f tO:F6e3 recept or bi ndi ng. Any ot her
substitution aprifm S SaAhe [t hajo-fest rjoysydhes ol ycosyl ation site is believed
to cause a Sippt ecfgasje nNh-h33 T C aGgihVEs Y. O her amino acid

substituti owcgg}g?, bﬁlﬁ;: in%%gi o1 ‘3\8:{%' dues 318 (A u), 320 (Lys) and

322 (Lys), tme e —at ahol+5h—d g binding to the Fc region
of 19G ant i HeSERLY dedr e lg NS B " NGy 5 654 821). [0130] Mbdi fi ed
bi ndi ng prot LR Ied pr od X ni o h e 83 educed interaction wth an

Fc receptor.| FoYuexdnP™A |it N&SSbean sBE¥A that in human 1 gG3, which binds
to the human FcVganmmaDRA rlecdd®®8, chaniOri§ Leu 235 to A u destroys its

i nteraction |wW ktFvt hg Ddlept oNO:M#ft at|i ord0:d61 adj acent or close sites in the
hinge link region of a binding protein (e.g., replacing residues 234, 235
and 237 with[§09) Aanllal Hobiagingpetdeihvofahd metenbinneliting npiyebsiprisaf finity for
the Pc gamma Rl receptor. The nunbering of the residues in the heavy chain
i s based on t3HEDIY PRI rqeions OKBYEthe@EoTa For ¢xeggls) 2 Yudpmpin mayke in sone
embodi ment s Qf,dHIg i MVEMAM eAdYS 2Tehf GEIntdnQhntdBRain 1@ Ticoriindi ng prot eins
of the invention contains at |east one constant region nutation, such as,
for exanpl e, Seihdmty, nd/Hdomaim oApertian thewef, miayrbe 28ached R3AIAY paclobmbéavy Leu to

Ala at position 5,.(L d/ or angi n to.Al a.at sition 237
CDaam P sREn SROL: Te ke BB R 1oL AREa sk st APl B Belon et i o e
two constant areigionn iltealid (95 .o L RABA e (1626 5hp b, Bherefo@Obibliag MUt ant " or

"DM'). In another enbodinent, the Fc region of the binding protein contains
t hr ee const aotpigyFERInHG ssopeeisthisjinvgaon noladn Vi gpdV gdamang;jor gortions

"triple-mutanf..or.EM).. . Pl R l.gG constant region
triple-nut an?ﬂﬁlesoqé%)ﬁl%érdtvﬁﬁféﬁmgégq?ﬁ lwolg?mﬁ%l] Addi ti onal nethods for
al tering the [0110] Cenain emtodinadntsecolnipnide m§ ypootimi @V, domaiaxargdombirayioal t eri ng

at least one amino acid n the N-term i on _of CH2, d ' are
described in ﬂI?GFi‘f‘rBlr d ?]g%ﬁFg%‘bf"PE’a?l?‘gJﬁq’%Hﬁﬁgda&&ﬁ’ k%‘?jmné/@f 8%%%1 and
U.S. Patent NQrthérBdbdBrchts dofipidd onbNBv ke, Rbr ALRIBERTOE s frbie tﬁw,?ntl on can
be tagged with a detectable or functional |abel. These | abels include

radi ol abel s (aad ¥1Ldomains. Bindingretpins sheserfaldR cequainelss areghgysamersgrarer adi sh

per oxi dase and._.al kal.i.ne.phos . d her i cal et (e.qg.,

b ot n) - LoiddpriElien iRy PRRORTRE tofhnt b B0 IR R bR b ot i n
or anti gen- biwidiinge séagnee kettfbeh REEQ TANRISES, 213-319; 2030- M8pes ti cul ar,
human 1L-21R In certain enbodi nents, the anti-IL-21R binding protein nmay
have at | easteheerastedtHiis B seare 9 theiareationri stics: (1) it is a nonocl onal
or singl &SPt} Gh Ll BHLREMBROUAR] 01 afddr Viadeifh ) "heRhfilange prot ei n;
(3) it isani1nvitro generatedl i ndi hg protein, it 9s an invivo

gener at ed bi nih Fij) opthetealomafrs.age mutated nsige noroventbiamskbmsisilariologh) it inhibits
the binding of IL-21 to IL-21R, (6) it is an Igd; (7) it binds to human
IL-21R with an association constant of at |east about 105 Ms'; (8) it
binds to nmurine IL-21R with an associ ati on constant of at |east about 5x104
MIsil; (9) it binds to human IL-21R with a di ssociation constant of about
10i 3 (1/s) or less; (10) it binds to nurine IL-21R with a dissociation
constant of about 102 (1/s) or less; (11) it inhibits human 1L-21Rnmedi at ed
proliferation of human |L-21R-expressing BaF3 cells with an |1 C50 of about
1.75 nMor less; (12) it inhibits =line 1L-21R-nmedi ated proliferation of
murine - 54 - 1L-21R-expressing BaF3 cells with an 1C50 of about 0.5 nM or
less; (13) it inhibits human IL-21R-nediated proliferation of human

~NA T~ o - 1 A~ N Y N o o A AN -,




[0147] A further aspect of the disclosure provides a nethod of introducing
the nucleic acid into a host cell. For eukaryotic cells, suitable
transfection techni ques may include cal ci um phosphate, DEAE- Dextran,

el ect r oporwizom/14s2zposone- nedi at ed transfecti on, and t rreradeabiomsusi ng a
retrovirus or other virus(es), e.g., vaccinia or baculovirus. For bacterial
cells, suitable techniques may include cal cium chloride transformation,

el ectroporation, and transfection using bacteriophage. DNA i ntroduction may
be foll owed by a selection nethod (e.g.,, drug resistance) to select cells
that contain the nucleic acid. Uses of Afti-IL-21R Bi ndi ng Proteins [0148]
Anti-IL-21R binding proteins that act as antagonists to IL-21R can be used
to regulate at.least one.ll-21R-nedj.ated i ne.respopnse, .sych as.one or
more of el 1 P BRERGe Ao SRR B BER fe s SRR G AR e
secretion, amR eytdkydkRaidckiverdddyfronDthe Loehdus gerihlidekdqmenddK cell's,

macr ophages, or synovial cells. Accordingly, the binding proteins of the

i nvent i on candd@l U8 epe tr8bqdimesi mutpgraerisivged tp nrake g PINGHIEIPEEIBE on,
differentiati . VARYA: [ : ietic.cell (e.g.,
a cell of nyéﬁgyﬁ?p fﬁ%ﬁ%#%?a%@héﬁ%gﬁ?%?dﬂﬂyﬁ%ﬁgi?gggﬁégggtﬁégﬁoﬁﬁIIs

t hereof ), andye inlroduced ato the FEsdd bimgling @atcinge gann ettibody) thiwnginsonditisor der s and
hyperproliferative disorders of the 00d. anpl es of i ne di sorders
that can be tPH3EBH AdPGLEh elm!itpl"’é‘F@@r%tgq“i“ﬁF‘i NS ‘{DF H5sp1 Wt r ej ect i on,
graf t - ver susypains dhiseaientde¥ BPberforme® amiab &8 dhEfucldiOici®¥*ai®ice, atopic

all ergy), and autoi nmune di seases. Autoi nmune di seases i ncl'ude di abetes

mel | itus, artaheimenss afiainer He VS ASEvatabaser(lyIRG Eanten for Brosain Bngingesing WKkni | e
rheunat oi d ar it 1S, Loart hriti riatic arthritis,. and ankyl osing
spondylitis) ,\Fés%goéhgyal Ba g%rg%ﬂ)‘get “y"'y“’?%?fﬁﬁp ug%éelglgﬁ lcr)%ivg1 ,lébéefllgé%ﬁal onyelitis,
myast heni a grseyticSces $yis il feorh Updts thsuinigrublisied Sequentes neduding thpstsin
erythemat osus, autoi mune thyroiditise, dermatitis (including atopic

dermatitis anf "é’@?létrf_ﬁ]teﬁi% ofibF FENRARK %EMBés‘laéa libgoriss s Ehs%“e_syndr ome, B3D
(including CeaiBuinedlisSEAFRs BNEEYE £ LAldtdFinCBhfohh) witRHeRiRed hidfdhbdi Ng
intrinsic asthma and allergic asthma), scleroderna and vasculitis.

Conbi nati on ThtedBA$DIAHas¢ ndohe CEORmdiions ate keat ipkat maceut i cal conposi tion

conprising a t one anti-lL-21R bindin tein and at.least one
Cherapeut o JMAT 5 oM AR Seienu Bl 8 S ey Xl apy 1 s
useful for trastdnngiem haliogecahe SONEELJi0PD fecOEniHIIYTAIR-BbZSHEMES | MTune
and inflammatory disorders. The term"in conblnation” in this context means
that the bi ndildeh: pEdt2di oF ledrkios such dhet fisd competitinely aukit the dbingimstofar e gi ven
substant | al | Y GORLATMOTRNEOUS V1 91,105 ShoW hansanshk, Qucpagugatially. If
gi ven sequentially,” at the onset of adm nistration of fhe second conpound,
the first of prdieing v teakpoumed inmynpstifitd bifdingesact dbére eatbodifnfen tthev e
concentrations at .the site eatment. [015 For l e, .the

Conb nat | on_ EREFEAYH e e EE e P iidtonin TR i i pr ot ef n,
such as, for 1gXgel eThaRindink bffinky &hiRba Bkt RREN ustRf edHMduad B wi ih e and/ or
coadm nistered with, at |east one additional therapeutic agent. The

addi ti onal adgentush aabLiSAc Pipdenser te¢haglogy Gmeh ay/biespeeiac ingindiongnalygy) ot h
factor inhibitaor. i o is= [ tory agent, netabolic

i nhi bitor, eﬁ?&%gcbﬁﬁ#%figﬁggg9?%€%¥P@£§d%H%%hgﬁgﬁgg'cytostatic agent. Such
conbi nati on foHARAL i sonreyipladi dt sigdiddploteind of the veaisd majasaoaierof t he

adm ni stered therapeutic agents, thus_avoi ding possible toxicities or
conpl i cat i onPTHEEH e A ORFHAN Rl ECPBLIILPTREIS £ PraPaHI Sl OTpHoEHPEH | t he
therapeutic ggengs di sclosed herein act on pathways - 59 - that differ
fromthe I1L-2111L-21R pat hway, and thus are expected to enhance and/ or
syner gi ze w {6l15hmefdf ectisrpfkill hethaatt il lec2diRzdrhadhadjsqosed bindisg [ 0151]

Anot her aspect aof the, present invention relates to kits f. carryi ng out
the. conbi mod PLTSEE PETERR Sty apdmar Bl bt bR ifler Sitartal per -
therapeutic ageniis21R. m@@ﬁarﬁﬂ@,qﬂésle%mmmg Ry kd RontbRIJr LS 1Rt Ahgast21RNE

anti-1L-21R binding protein fornulated in a pharmaceutical carder, and at

| east one t h&ingpraprpiging geerpxpectask tbingdtpeeleias thapgamensise aswueneeoyiachos ahor e

separ ate pharnmaceutical preparations. D agnostic Uses [0152] The binding
proteins of the invention may al so be used to detect the presence of M 21R
in biological sanples. By correlating the presence or |evel of these
proteins with a nedical condition, one of skill in the art can di agnose the
associ ated nedi cal condition. For exanple, stinulated T cells increase
their expression of |IL-21R, and an unusually high concentration of I1L-21R
expressing T cells in joints may indicate joint inflanmati on and possible
arthritis. Illustrative nedical conditions that nmay be di agnosed by the

. Y " S - o e



[0163] The binding proteins or binding protein conpositions of the
invention are admnistered in therapeutically effective anounts as

descri bed. Therapeutically effective anbunts nay vary with the subject's
age, condiwiomopo/sex3 and severity of nmedical condition.rdAppepniase dosages
can be determ ned by a physician based upon clinical indications. The

bi ndi ng proteins or conpositions may be given as a bolus dose to maxim ze
the circulating |l evels of binding proteins for the greatest |ength of tine.
Conti nuous infusion nmay al so be used. [0l64] As used herein, the term
"subject"” is intended to include human and nonhuman ani mal s. Subjects may

i nclude a human patient having a disorder - 63 - characterized by cells

t hat express - a r |1 _or.an i I m
"nonhuman anil#asf éb]pl&o?(ﬁ%fﬁ?eo %I:’E\Q%ﬁ?ll 81195%?1’&1 tTc?ées%gl tfcgf\jt]ég ? %ger 5%%05:5?%&%%{ as
nonhuman pri MAVesH, 68,Meeer 200RgHguctdWainotbide keMms seqabihisktifanis SEQEDt i | es, etc.
[ 0165] Exanples of dosage ranges that can be adm nistered to a subject can
be chosen frdWYs3do4%tg/kg to 20 nmy/kg, 1 ig/kg to 10 ng/kg, 1 gg/kg to 1
ng/ kg, 10 ji t . I [ . b OLkg to 1 ng/kg,
250 Ryl kg toqéi‘%éﬂﬁa?d‘%*ﬁ%%ﬁaﬁ%‘f%ﬂﬁaf‘%ﬁ?“s%“%“F ig‘E} 53?3‘91 %"l’%e'ﬁij/ kg, 500
jig/lkg to 1 mypitkge Mupmigs Peproa!s2(168f7) Rorrid edrgilgartadPrEsshyhdk spcotdanggnkdlg t o 10
mg/ kg, 10 ng/ kg to 20 ng/ kg, 15 no/kg to 20 mo/kg, 10.ng/kg to 25 ng/ kg, 15
1o/ ke t o 25 i NSt ges S T GHATHE HsFis “PHSBuR) kg (or

hi gher). Thesgs@dRaagere presndediadded biid@iegfowmk hyd thu\feedﬂépaexéalmekl Y,

monthly, or less frequently, for exanple, biannually, depending on dosage,
met hod of adﬁmh3%${§@ﬂUﬂ¢h@hswﬂﬁbrmﬁ@“@?ﬁﬁﬂbﬁ@§%Xﬂ@N@E“ﬂE@&@bﬂ, and

i ndi vi dual suypj nagt el st .| 1 rtal i 1. es, it may
be advantageggggﬁ%nfgﬁ4 ?ﬁ?%%ﬁ%%%gg?ﬁ?%ﬁgh%%B %ﬁﬁgg‘ﬁﬁﬁ?&g§?ﬁ§@§f ease of
adm ni strat i aeprasedtaticisfadniod gryseof biskisap@teiddqbrgaidiet bl. (1986) Gsnpiged herei n
refers to physically djscrete units sujted for the patient ?ach dosage
unit cont ai n<74PHFEdkMPRFHEIM adrAg ‘t’;f}”fi’fe”b??fﬂ’f’%’fd“ﬁ‘roﬁf wiMokai’eul ated to
produce a th%@i@@%@o‘ﬁi iR atarbd? Lﬁ%&@t‘élﬁt‘of&ﬂsﬁﬂn’%ﬁ{aﬁ-ﬁ!ﬁ, @y rier. The dosage
unit depends on the characteristics of 'the binding protein and the

particul ar t HEFFpEeidischistine providss b enesleidi fer/adaining a6+ [L-T bk binding pagiefns.

t herapeutic ficacy, of the composition can b termped by s dard
bhar mceut | camest bt SRERe Satpe a8y P YRR SR ¢ o
determ ni ng taRealletdiCrdrh MR s€lRg ferced iddlost®@h&OH SlcH biadipg protsiis maybeand t he
ED50 (the dose therapeutically effective in 50% of the populatiaon). The
dose ratio bdeiBEEPpskilledaripan pERGiseiniques Engvaringhs yt. by ck¥BRl&8UR? ¢ | ndex
and it can becRRraRsris Micli, bAlddRich DR Eih0oa BRI EBIRS t hat

exhi bit |large therapeutic 1 ndices nay be |l ess toxic and/or nore

t her apeut i calrkgiomsf fERc¢hanges afeQk68ly dEkienaat anplvaiheatibilitoamdt he cel | cul ture

assays and animal studies_.can be used to. foinulate a dosage range .in
nurmns. The. dBERgRSGY RELE Belioting. e EPR erihgss bt iaHy deiifiinge of
circul ati ng hhdelsPa bRIdHeGSrfteld QNGRS ff #tPaRigkR) THREhBALOthat WBlead afalyudes an
ED50 with little or no toxicity. The dosage may vary within this range
dependi ng updretisdesisiygdtedes it mosh CPEr sifearpdsopd aneasveing the atfonityeof of

adm ni strati For Dindi ng brot el : L p.the or ' ntion, the
t her apeuti caﬁF%/bIE&% é§ |?}}e?%odgté(taaqtegﬁS%%’eé'%’s‘!trl'?ﬁ)g%g"élﬁel%f I?ﬁ@?%'s%d%?cel I

cul ture assayBuorreBaddse., OrfordEniversiPetgd i n ani mal nodels to achieve a
circulating plasnma concentration range that includes the 1C50 (i.e., the
concent r at i on¥t¥8] 3iAding grofriny whase Okt segeamcesdiferinsphptantally fieg) thessrebi ti on of
synpt oms) . The®ff GSiGudll viiith BE5duEitedbs %@g?{d&pl@?zg@lmi ored by a
sui t abl e bi oassay. Exanpl es of suitable bioassays include DNA replication
assays, transdPi248 arenbasprsedssithys the genpe of 1y imsaition. Agmeally, sucha®1/ 1 L- 21R
bi ndi ng assays, . and. ot her i nol.ogi cal. assays. [0169] The entire.contents
of "al 1 of or Sk @atsDBEfenselTFIR i BB B & whipd Seb ol APt b s
appl i cation aieinbemahy chh& hpRbFHBRItPYor sRFLERNEE RBL ST istiEXANRIES [ 0170]
The invention wifl be further illustrated in the fol l owi ng nonlinmiting
exanpl es. ThesstiEgehspludensip dRaegionsin ¢ontrast & GDRrregipes. marabe bandiit® of t he

invention but are not intended to, and should not be construed to, limt
its scope in any way. The Exanples do not include detail ed descriptions of
conventional nethods that would be well known to those of ordinary skill in

the art. Exanple |I: Generation of Binding Proteins by Phage D splay [0171]
The scFv parental clone 18A5, described in U S. Patent No. 7,495, 085

(i ncorporated by reference herein), was obtained fromthe CS human scFv

i brary by standard phage di splay nethods, using BaF3 cells expressing
human | L-21R as a target in rounds | and 3 and biotinylated |IL-21R-Fc

. oy ~ - p—



. The mixture WQLPRHEEL

[0177] Those scFv able to conpete with the parental 18A5 anti body for

bi nding to human or nmurine IL-21R were identified fromsel ected phage by a

honmogeneoug time-resol ved fluorescence (HTRF(r)) assay. Purified Earent al

18A5 ant i bR W3 ¥dval ent |y nodified with cryptate, a ‘ST REPINE%D

europium according to the instructions in an HTRF(r) Cyptate Label ing Kit

(Ci sbio, Bedford, MA). Peri-preps of scFv were prepared as descri bed above

and diluted to 0.25%in PBS/ 0.4 Mpotassiumfluoride! 0.1% BSA (HTRF(r)

buffer); then 10 kl of the m xture was t4gansferred to the wells of black

384-shall owwel | plates (Nunc, Rochester, NY). Five kl of

crypt ate-conj ugated 18A5 anti body was then added to each well, followed by

5 tl of a m Xour = thdy do riby Sm&rsdlylaﬁﬁebtqa gQfedata ApnhiaybydinoreXhBiGH %€ onj ugat e

(G sbio), and either 4.8 nM hi ot of 40 nMbiotin-nmL-21R-H F.
&fb@?&&s‘lﬂ’étr‘mt?dh’r“d% Pm%lpmaEtﬁdw%%e&r%ﬁ%ﬁbuﬁ%scence

measur ement s J&Eg, @Egﬁuﬁt%ﬁglﬁamaﬁéﬁé habd f%rbeuﬁl%@ theThiadE o BRI B} fIBiSAI ON) .

Conpetition with 18A5 - 67 -"antibody was i ndi cat ed By a reduction in the

backgr ound- cotsraengeednmchmmteof em ssi on at 665 nmto em ssion at 615 nm

[0178] A tot 280 ted sckv were scree ed in the
HTRF(r) assajbh ﬁ ‘g"“ﬁ%}" el lﬁ C@@ﬁﬂﬂ}%”ﬁl an ”ﬁeigloielcglﬁ%}éavérkﬁ @mfnon ete with
t he parent al ch&ﬁﬁamhtab@ﬁyncts@rnum Acth6@ df telth@bdule fidrh whidR-stbi- wer e chosen
for further analysis. npl e 5: DNA Sequence Analysis of Lil"-ary-derived

scEv - PCR Afpedifisagiges fbﬁm@fie sBEQRS iSehssntighmasiicadines inghoAnattipsils [0179] The
sequences of JHi ndi ng
over that of a%ﬁe parent @%%\%&sﬁg& ﬂyﬁ!():% é&ﬁﬁ%%jg?@?ﬁlﬁﬁ%dﬂhgﬁﬁﬁ%%e
frequenci es chbsimtivos acthel sminownid sadlueeeacthatpinﬁcﬂstgnrﬁoaml;elndhﬁneaffd:md Anong

the VH cl ones, .onl rive om.a |ibrary which nmutated
the | ast six Eﬂ?tﬁlﬂ}}l”&c(\‘\g@g §lfue é% thegE') cpiar gﬁr‘({"i@gn @tmetahcé){l'é term nus of VH
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final extensicafnbaletdiAfinddbyhdse sBORI B REIME hishBfe sl subdtigliony a@gar ose gel

el ectrophoresis and cl eaned up with Exol/SAP (shrinp al kal i ne phosphat ase)
prior to sequsfitsdndontianplaampogcishsubititions canhegippd tpHaengEOMIOIAs f or t he
CDR3 sequenc v e scFv wer e
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Table 3: Exemplary Amino Acid Substitutions

Original Residues Exemplary . More Conservative
Substitutions Substitutions

Ala (A) Val, Leu, Ile Val

Arg (R) Lys, GIn, Asn Lys

Asn (N) Gln Gln

Asp (D) Glu Glu

Cys (C) Ser, Ala Ser

Gln (Q) Asn Asn

Gly (G) Pro, Ala Ala

His (H) Asn, Gin, Lys, Arg Arg

Ile (I} Leu, Val, Met, Ala, Phe, | Leu
Norleucine

Leu (L) Norleucine, Ile, Val, Ile
Met, Ala, Phe

Lys (K) Arg, Arg

1,4-diamino-butyric
acid, Gln, Asn

Met (M) Leu, Phe, Ile Leu
Phe (F) Leu, Val, Ile, Ala, Tyr Leu
Pro (P) Ala, Gly Gly
Ser (S) Thr, Ala, Cys Thr
Thr (T) Ser Ser
Trp (W) Tyr, Phe Tyr
Tyr (Y) Trp, Phe, Thr, Ser Phe
Val (V) Ile, Met, Leu, Phe, Ala, Leu
Norleucine

[0122} In certain embodiments, conservative amino acid substitutions also
encompass nonnaturally occurring amino acid residues that are typically incorporated
by chemical peptide synthesis rather than by synthesis in biological systems.

[0123] In one embodiment, the method for making a variant Vi domain comprises
adding, deleting, or substituting at least one amino acid in the disclosed Vy domains,
or combining the disclosed Vy domains with at least one Vi, domain, and testing the
variant Vg domain for IL-21R binding or modulation of IL-21R/IL-21 activity.
[0124] An analogous method for making a variant Vi, domain comprises adding,

deleting, or substituting at least one amino acid in the disclosed Vi, domains, or
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combining the disclosed V; domains with at least one Vy; domain, and testing the
variant Vy, domain for IL-21R binding or modulation of IL-21R activity.

[0125] In some altermative embodiments, the anti-IL-21R binding proteins can be
linked to a protein (e.g., albumin) by chemical cross-linking or recombinant methods.
The disclosed binding proteins may also be linked to a variety of nonproteinaceous
polymers (e.g., polyethylene glycol, polypropylene glycol, or polyoxyalkylenes) in
manners set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417,
4,791.192; and 4,179,337, The binding proteins can be chemically modified by
covalent conjugation to a polymer, for example, to increase their half-life in blood
circulation. Exemplary polymers and attachment methods are shown in U.S. Patent
Nos. 4,766,106; 4,179,337 4,495,285; and 4,609,546.

[0126] The disclosed binding proteins can be modified to alter their glycosylation;
that is, at least one carbohydrate moiety can be deleted or added to the binding
protein. Deletion or addition of glycosylation sites can be accomplished by changing
amino acid sequence to delete or create glycosylation consensus sites, which are well
known in the art. Another means of adding carbohydrate moieties is the chemical or
enzymatic coupling of glycosides to amino acid residues of the binding protein, e.g.,
antibody (see, e.g., International Application Publication No. WO 87/05330 and
Aplin et al. (1981) CRC Crit. Rev. Biochem. 22:259-306). Removal of carbohydrate
moieties can also be accomplished chemically or enzymatically (see, e.g.,
Hakimuddin et al. (1987) Arch. Biochem. Biophys. 259:52; Edge et al. (1981) Anal.
Biochem. 118:131; and Thotakura et al. (1987) Meth. Enzymol. 138:350).
Modification of carbohydrate structures may be preferable as amino acid changes in
the Fc domain may enhance immunogenicity of a pharmaceutical composition (see,
e.g., International Application Publication No. WO 2008/052030). For
immunoglobulin molecules it has been demonstrated that attachment of N-linked
carbohydrate to Asn-297 of the CH2 domain is critical for ADCC activity. Its
removal enzymatically or through mutation of the N-linked consensus site results in

little to no ADCC activity. In glycoproteins, carbohydrates may attach to the amide
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European Application Publication No. EP 0 388 151 and U.S. Patent Nos. 5,624,821
and 5,648,260). Similar types of alterations could be described that, if applied to a
murine or other species of binding protein, would reduce or eliminate similar
functions.

[0128] For example, it is possible to alter the affinity of an Fc region of a binding
protein (e.g., an Ig@G, such as a human IgG) for FeR (e.g., Fc gamma R1) or Clg.

The affinity may be altered by replacing at least one specified residue with at least
one residue having an appropriate functionality on its side chain, or by introducing a
charged functional group, such as glutamate or aspartate, or perhaps an aromatic
nonpolar residue such as phenylalanine, tyrosine, tryptophan or alanine (see, €.g.,
11.S. Patent No. 5,624,821).

[0129] For example, replacing residue 297 (asparagine) with alanine in the IgG
constant region significantly inhibits recruitment of effector cells, while only slightly
reducing (about three-fold weaker) affinity for Clq (see, e.g., U.S. Patent No.
5,624,821). The numbering of the residues in the heavy chain is that of the EU index
(see Kabat et al. (1991) supra). This alteration destroys the glycosylation site, and it
is believed that the presence of carbohydrate is required for Fc receptor binding. Any
other substitution at this site that destroys the glycosylation site is believed to cause a
similar decrease in lytic activity. Other amino acid substitutions, e.g., changing any
one of residues 318 (Glu), 320 (Lys) and 322 (Lys), to Ala, are also known to abolish
Clq binding to the Fc region of IgG antibodies (see, e.g., U.S. Patent No. 5,624,821).
[0130] Modified binding proteins can be produced which have a reduced interaction
with an Fc receptor. For example, it has been shown that in human IgG;, which
binds to the human Fc gamma R1 receptor, changing Leu 235 to Glu destroys its
interaction with the receptor. Mutations on adjacent or close sites in the hinge link
region of a binding protein (e.g., replacing residues 234, 235 and 237 with Ala) can
also be used to affect binding protein affinity for the Fc gamma R1 receptor. The
numbering of the residues in the heavy chain is based on the EU index (see Kabat et

al. (1991) supra). Thus, in some embodiments of the invention, the Fc region of the
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binding proteins of the invention contains at least one constant region mutation, such
as, for example, changing Leu to Ala at position 234 (L234A), changing Leu to Ala
at position 235 (L.235A), and/or changing Gly to Ala at position 237 (G237A). In
one embodiment, the Fc region of the binding protein contains two constant region
mutations, L234A and G237A (i.e., “double-mutant” or “DM™). In another
embodiment, the Fc region of the binding protein contains three constant region
mutations, L234A, L235A, and G237A (i.e., “triple-mutant” or “TM”). For example,
a human IgG constant region triple-mutant is set forth in SEQ ID NO:196.

[0131] Additional methods for altering the lytic activity of a binding protein, for
example, by altering at least one amino acid in the N-terminal region of the CH2
domain, are described in International Application Publication No. WO 94/029351
and U.S. Patent No. 5,624,821.

[0132] The binding proteins of the invention can be tagged with a detectable or
functional label. These labels include radiolabels (e.g., ™*'I and *Tc), enzymatic
labels (e.g., horseradish peroxidase and alkaline phosphatase), and other chemical
moieties (e.g., biotin).

[0133] The invention may also feature an isolated binding protein or antigen-binding
fragment thereof that binds to 1L-21R, in particular, human IL-21R. In certain
embodiments, the anti-IL-21R binding protein may have at least one of the following
characteristics: (1) it is a monoclonal or single specificity binding protein; (2) it is a
human binding protein; (3) it is an in vifro generated binding protein; (4) it is an

in vivo generated binding protein (e.g., transgenic mouse system); (5) it inhibits the
binding of IL-21 to IL-21R; (6) it is an IgG1; (7) it binds to human IL-21R with an
association constant of at least about 10° M'ls'l; (8) it binds to murine II.-21R with
an association constant of at least about 5x10% M™'s™; (9) it binds to human IL-21R
with a dissociation constant of about 10 (1/s) or less; {10) it binds to murine IL-21R
with a dissociation constant of about 107 (1/s) or less; (11) it inhibits human IL-21R-
mediated proliferation of human IL-21R-expressing BaF3 cells with an ICs of about

1.75 nM or less; {12} it inhibits murine IL-2]1R-mediated proliferation of murine
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IL-21R-expressing BaF3 cells with an ICsp of about 0.5 nM or less; (13) it inhibits
human IL-21R-mediated proliferation of human IL-21R-expressing TF1 cells with an
ICsp of about 14.0 nM or less; (14) it inhibits I1.-21-mediated proliferation of hurnan
primary B cells with an ICs; of about 1.9 nM or less; (15) it inhibits IL-21-mediated
proliferation of human primary CD4" T cells with an ICsq of about 1.5 nM or less;
and (16) it inhibits IL-21-mediated proliferation of murine primary CD4" T cells with
an ICsq of about 5.0 nM or less.

[0134] One of skill in the art will appreciate that the modifications described above
are not exhaustive, and that many other modifications will be obvious to a skilled

artisan in light of the teachings of the present disclosure.

Nucleic Acids, Cloning and Expression Systems

[0135] The disclosure provides isolated nucleic acids encoding the disclosed binding
proteins. The nucleic acids may comprise DNA or RNA, and they may be synthetic
(completely or partially) or recombinant (completely or partially). Reference to a
nucleotide sequence as set out herein encompasses a DNA molecule with the
specified sequence, and encompasses an RNA molecule with the specified sequence
in which U is substituted for T.

[0136] Also contemplated are nucleic acids that comprise a coding sequence for one,
two, or three CDRs, a ¥V domain, a Vi, domain, or combinations thereof, as
disclosed herein, or a sequence substantially identical thereto (e.g., a sequence at
least 50%, 60%, 70%, 80%, 85%, 90%, 95%, 96%, 97%, 98%. 99% or higher
identical thereto, or which is capable of hybridizing under stringent conditions to the
sequences).

[0137] In one embodiment, the isolated nucleic acids have nucleotide sequences
encoding heavy chain and light chain variable regions of an anti-IL-21R binding
protein comprising at least one CDR chosen from the amino acid sequences of SEQ
ID NOs:163-195, or a sequence encoding a CDR which differs by one or two or three

or four amino acids from the sequences described herein.
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[0138] The nucleic acid can encode only the light chain or the heavy chain variable
region, or can encode a binding protein light or heavy chain constant region,
operatively linked to the corresponding variable region. In one embodiment, the
light chain variable region is linked to a constant region chosen from a kappa or a
lambda constant region. The light chain constant region may also be a human kappa
or lambda type. In another embodiment, the heavy chain variable region is linked to
a heavy chain constant region of a binding protein isotype chosen from IgG (e.g.,
IeG1, IgG2, Ie(G3, and IeG4), IeM, IgAl, IgA2, IgD, and IgE. The heavy chain
constant region may be an IgG (e.g., an IgG1) isotype.

[0139] The nucleic acid compositions of the present invention, while often in the
native sequence (of cDNA or genomic DNA or mixtures thereof), except for
modified restriction sites and the like, can be mutated in accordance with standard
techniques to provide gene sequences. For coding sequences, these mutations, may
affect amino acid sequences as desired. In particular, nucleotide sequences
substantially identical to or derived from native V, D, ], constant, switches and other
such sequences described herein are contemplated (where “derived” indicates that a
sequence is identical to or modified from another sequence).

[0140] In one embodiment, the nucleic acid differs (e.g., differs by substitution,
insertion, or deletion) from that of the sequences provided (e.g., by at least one but
less than 10, 20, 30, or 40 nucleotides: at least one but less than 1%, 5%, 10% or
20% of the nucleotides in the subject nucleic acid). If necessary for this analysis the
sequences should be aligned for maximum homology. “Looped” out sequences from
deletions or insertions, or mismatches, are considered differences. The difference
may be at a nucleotide(s) encoding a nonessential residue(s), or the difference may be
a conservative substitution(s).

[0141] The disclosure also provides nucleic acid constructs in the form of plasmids,
vectors, and transcription or expression cassettes, which comprise at least one nucleic

acid as described herein.
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Exanpl e 7: Conversion of Parental 18A5 1gG to Germine Sequence [0186] The
following fifteen scEv with nodified VL regions, along with the gernlined
parent al 1@&>0Mus6aee bel ow), were chosen for conversi qipigs2éogloksikengt h
human |1 gG | anbda: L2, L3, L6, L9, L11, L13, L14, L16, L17, L18, L19, L=20,
L23, L24, and L25. Four scEv with nodified VII regions, H3, H4, H5, and H6,
along with the germined parental 18A5 VH (see bel ow) were chosen for
conversion to full-length human Igd. [0187] The VH and VL am no sequences
of the parental 18A5 anti body were modi T%d so that the sequences outsi de
the CDR regions matched the cl osest human germ i ne sequences: DP67/VHAB+

VBASE AA: WAP d JHL/ JH4/ JHS | t f the VII d
DpLre Vs 1 (OBl sietete bov ik i b Lot rpntesat Rayight RSt | ons

wer e done by Ridcerhinpddseibeahe@ene synthesis at GENEART (Regensburg,
Germany) and site-directed changes introduced by PCR In addition, the

sequences werl81433 dbnoprovides isa eshokesfonakdng wrencededwraieinishhiomalnuslelsy GENEART
sequences. andeihd cgapid e S8R Ficel TR BN et r BP0 1845
Heavy Chai n Ganpéid isetceRansdd apprdfiade ddnditions so they express the protein from the
GTCTCTGGT TACTEEATF A AT N e A A e ARG g Rnc e AT AR

TG
GAGTGGATT T : : cc
TS RN R
GTGTATTACT GT CBE0GAGETEEREGAAT TACDABOTCECAGTACTGOBESAMAEERAROCTREICACC
GTCTCGAGT (SEQJ D NO.5) Germlined 18M.VH .. . e

CAGGTGCAGCTcf%%kﬁ&ﬁ%%%%%%%%&ﬂ%ﬂﬁ%ﬁﬁéﬂﬂ&ﬁﬁ?*E%éﬁ&&&%ﬁf&ﬁ%ﬁ%ﬁ%ﬂ%cwGwecc
GT GI CCGGCT ACTH:£:Ah Gl fdek bebdik Tt hded Aidida d G L AGACASHHoE LA RIANGREE TG

GAGTGGATCGGECTCCATCTCT CACACC?GGCAACACCT ACTACAACCCCCCTCTGAAGI CCAGAGTGACC
ATCTCOGT GGACACEPOEARTRRISAGT TCTCOCT GAAGCT GTCCTCTGT GACCGCT GCOGATACCGCC

Graracrer (st Ry rggen il R R R 1

CAGGT GCACCT CaaiBA¢ @ (EEOCEdECaREEE (S8MECEhd/OCHAGRA fiuth their natural

111111111111111111111111111111111111111111111 1
CAGGTGCAGCTGER 7 : : éﬁ%ﬁﬁ%ﬁ%@%@%?&t&ﬂéﬂ@=§6h%T“e°fnmﬂd°
GlaF

CCTGTCTCTGACGI@I Th/ T Q@M‘%%WM oiLiQQi other than the
1111111312332t 000000121212117110 111111
sequence encoding a polypeptide with the require function.

[0145] Systems for cloning and expressing polypeptides in a variety of host cells are
known in the art. Cells suitable for producing binding proteins are described in, for
example, Femandez et al. (1999) Gene Expression Systems, Academic Press. In
brief, suitable host cells include mammalian cells, insect cells, plant cells, yeast cells,
or prokaryotic cells, e.g., E. coli. Mammalian cells available in the art for
heterologous polypeptide expression include lymphocytic cell lines (e.g., NSO),
HEK?293 cells, Chinese hamster ovary (CHO) cells, COS cells, HeLa cells, baby
hamster kidney cells, oocyte cells, and cells from a transgenic animal, e.g., mammary
epithelial cells. In other embodiments, the nucleic acids encoding the binding
proteins of the invention are placed under the control of a tissue-specific promoter
(e.g., a mammary-specific promoter) and the binding proteins are produced in
transgenic animals. For example, the binding proteins are secreted into the milk of

the transgenic animal, such as a transgenic cow, pig, horse, sheep, goat, or rodent.



51 CCTGTCCCTCACE TGOGCTGTCTCTGGTTACTCCATCAGCAGTGGTTACT 100 101
ACTGGGGCTGGATCAGACAGCCT CCT GGCAAGGGCCTGGAGTGGATCGRC 150
11111111111111111111111111111111111111111 101

ACT GGGGCT G Ko EGEAGCCCCCAGGGAAGGGGT TGGAGTGGATTGEG 150 pkirtus2009/045182
TCCATCTCTCACACCGGCAACACCTACT ACAACCCCCCTCTGAAGTCCAG 200
11111112011111111111111121212220000111 151

AGTATCTCTCATACT GGGAACACCTACTACAACCCGCCCCTCAAGAGTCG 200 201
AGTGACCATCTCCGT GGACACCT CCAAGAACCAGT TCTCCCTGAAGCTGT 250
111111111111111111111111111111111111117177° 201
CGTCACCATATCAGT AGACACGT CCAAGAACCAGT TCTCCCTGAAACTGA 250 251

CCTCTGTGA TAQOGOOGT GTACTACT GTGCCAGA 300 .
111111111111|E§m"i%iﬁ%ﬂ gy %@Hﬂ g1 copgiyucted to contain appropriate

CCTCTGT GACCG@@M%? GREHARS PG T a2 egibhces,
GGAATCTCCAGACCT GAGT ACT GGGGCCA CCCTGGTGACCGIGIC 350
1111111111 11pehrdanylation seanernces, pahianedriseqyencegomarker genes, and other sequences.

GGAATTAGCA ACT. GICACOGTCTC 350 351 GTCT 354( SEQ | D
NO 7) 1 351 e%ﬁ("?ééﬁ"lﬁ"ﬁ%ﬁ%PJ%%@%%&?‘% %Bgr%%‘?ﬁ %ege'F’ar ental 18A5

V TCTTCTGAGC RaAGTEAGEAGAIAEG TS UGS TORIG THEEMGAGAAGECACSITGATAT GCCAA
GGAGACAGCCTCAGAACCTATTATGCAAGCT GGT ACCAGCAGAAGT CAGGACAGECCCCTATACTTCTC
CTOTATGGTAAACRHAR Kerharbrbaratexydagsechiam extebiphedteshaiseroessdr e ACaSACACA
GCTTCCTTGACCA 6] SHr a4l W A AT A LA GIAN T Gy CC
AGTGGCAACCCCCIJATGTTCTGTT \ C@GCTC‘ACCGTTT@A S?(a) IDNO 9) - 74 -
Germl i ned 18ABNA/ dre described, e.g., in Current Protocols in Molecular Biology (2nd ed. 1992)

TCCTCTGAGCT CTGTLGECCCT GGECCAGACCGT CAGGATCACCTGCCAG
SRR R

GGOGATAGCCT BAGCAGAAGCCT GGACAGGOCCCTGTGCTGGTG
ATCT ACGGCAAGEA A GAGHHEATS & Gigelb A AECT CHeHId BERL GG HAATACC
GCCTCCCTGACCATCACCGGCGCT CAGGCCGAGGACGAR CTACTACTGTAACTCCCGGGACTCT
TCCGGCAACCCT & "pdosicebGEReoEaA asBEtPn Behues 1)

S0, 155 o B0 s g oo s
111111111111 Xdahdfkdtibh]antltiiah dcdit Gl ds1deldlbirddihik or dther virus(es), e.g., vaccinia or
O RO K

111111111111 hhhdfbiddkibh lehdelibddibddnl ddd damfection using bacteriophage. DNA
AGTCACGCT CACAT GCOCAAGGAGACAGDCT CAGAACCTAT TATGCARGCT 100 101

GGT AT CAGCAGAABCERAERAOASCGECoT@TEGTGERCATTNABOGGANGI IS Gsistance) to select

cells that contain the nucleic acid.

Uses of Anti-IL-21R Binding Proteins

[0148] Anti-IL-21R binding proteins that act as antagonists to IL-21R can be used to
regulate at least one IL-21R-mediated immune response, such as one or more of cell
proliferation, cytokine expression or secretion, chemokine secretion, and cytolytic
activity, of T cells, B cells, NK cells, macrophages, or synovial cells. Accordingly,
the binding proteins of the invention can be used to inhibit the activity (e.g.,
proliferation, differentiation, and/or survival) of an immune or hematopoietic cell
(e.g., a cell of myeloid, lymphoid, or erythroid lineage, or precursor cells thereof),
and, thus, can be used to treat a variety of immune disorders and hyperproliferative
disorders of the blood. Examples of immune disorders that can be treated include,

but are not limited to, transplant rejection, graft-versus-host disease (GVHD),



1111111121222111111212222111111222211111 101

GGTACCAGCAGAAGT CAGGACAGGCCCCTATACTTCTCCTCTATGGTAAA 150 151
CACAAGAGGCCATCCGGRCATCCCTGACAGATTCTCCEGRCTCCTCCTCTGG 200
11111111211¥209%1332P 1 11121212121212121211111111 151 PCT/US2009/045182
CACAAACGGCCCT CAGGGATCCCAGACCGCTTCTCTGRCTCCACCTCAGG 200 201
CAATACCGCCT CCCTGACCAT CACCGRCGCT CAGGCCGAGGACGAGECCG 250
11111111212221111122222111112122111111111 201

AGACACAGCL| CCTTGACCATCACT GGGGCT CAGGCGGAAGACGAGGCTG 250 251
ACTACTACTGTAACTCCCGGGACTCTTCCGRCAACCCTCACGTGCTGTTT 300
111111112122221111122222111111222211111111 251

ACTAT TACT GT AT oide @b kaht il Gldpid ARG, G kadi hal kot Tise 2420 R0tbimmune
GGCGGOGGAACCCAGCTGACOGTGCTA 327(SEQ I D NO 11) 1111111WW 1111111 301
GGCGGAGGGACCEETENctudt Pirbate s prelligcpuihmitiqdisgydersdinelydig rhgrnateid athntsy

sequence (ch . Q1 ol fned): Parental
(580 10 o oy rer e eeBa L < PTG M Nl R R oot
Gennl i ned( SEGQpbitdy8)is)Qich GHSERGpIHR Shultiple FCAMSEYSicGIEOMWEIN RGRRG@ia - 75 -

Par ent al LEW GSI. SHTGNT.YYNPPLKSRVT| SVDTSK KL SSVTAADTAVYYCARGGG SRP
Gernilirled |ERHEEY CIRARNT SUPFFSRNCRE Y A A RS TR PENAR T SRP

Par ent al EYWGKERbMInéSSratitM d s MG NS fdetdnl AR cemifgted VL

sequence (changes from parental sequence are bold and underlined): Parental
( SEQ | D NO 10¢SSELSTEHRRYS\sAnduony 1B IRICrYIASYWORRSaFrera@er ml i ned ( SEQ
m NO 12) SSELTORDPAVYSV, |.T SL WAWV )

Par ent al LLY §$¢§§ﬁﬁﬁgégggﬁgﬂﬁﬁﬂggfhﬁéﬁéﬂ gogéﬁﬂﬁﬂvﬁﬁﬁbGTQ
Gelll11lt hed Ma¥ohKRPSG PDRFSGSSSGNTASLTI TGAQAEDEADYYCNSRDSSGNPHVLFGGGTQ
Parental LTVL Gennlines LTVL Exanple 8: Conversion of Library-Derived scEv
to 1gG [0188] . The CDR% regions of the VL and VH domai ns of inproved 18A5
scFv deri vati%’gblv\@rog 2F3PYfi ed by PCR and subcl oned into the

gennl i ne- cor reg498 din Yhe aMbodfidedt APRARALICSHEN cdififosRRABEBHsiAS8AeY orfche

followi ng nethod. A PCR fragnent enconpassing the 5 portion of the
germ i ned 18ABtiNE2JBivndipspigieinesndtad teasypne thelapeutisagerins afminisgredliasm d

PSVED2 0PI AGh LD BB B P E ookt sy
GVH_R_f or _Bs stillordef§ 'suchGAM AGAMITIcf R Adtb S didorders, SEQ thith Nocd@binatigh”PCR

fragnment encaonpassing the 3! portign of the Vla%gigne fromthe inproved scFv
cl one VH3 was™ dHpranteemepis: hatiheDipging BiRfoiycqsmRoseica andihgthepapepfic aseny

(5' - TCCAAGAAGLAGT: Gty 3odte e bR NQURE X mARkhe S FVor S8 entvilyR1s

given sequentially, at the onset of administration of the second compound, the first of

the two compounds may still be detectable at effective concentrations at the site of
treatment.

[0150] For example, the combination therapy can include at least one anti-IL-21R
binding protein, such as, for example, an anti-IL-21R antibody, coformulated with,
and/or coadministered with, at least one additional therapeutic agent. The additional
agents may include at least one cytokine inhibitor, growth factor inhibitor,
immunosuppressant, anti-inflammatory agent, metabolic inhibitor, enzyme inhibitor,
cytotoxic agent, and/or cytostatic agent. Such combination therapies may
advantageously utilize lower dosages of the administered therapeutic agents, thus
avoiding possible toxicities or complications associated with the various

monotherapies. Moreover, the therapeutic agents disclosed herein act on pathways



- 76 - (5 - GCCGACGTCGACAGGACT CACCACTCGAGACGGTGACCAGEGTIECC-3") [SEQ ID

NG 233]. Fragnents were gel-purified, and then the two were m xed and
anplified with the outside priner sets Bssllll_GVHF and Sall VH R to
gener at e aweiw/ase3 VH gene fragnent. This was di gest edbcwddaodBasdkd and
Sall and ligated into a vector containing the constant regions of human
lgGL with a triple-nmutant hinge region. The insert was reanplified with
Bssllll JI_VHF and a new prinmer (Sal _VH R RJ

(5" - GCGACGTCGACAGGACTCACCACTCGAGACGE- 3" )). [SEQ I D NGO 234] in order to alter
t he codi ng sequence of the VH J segnent” % conformto the JHL gem |l ine
sequence, and ligated into a human Igd -triple-nutant constant region
vector. [0189] The VL gen om | oved Fv Weresbcl edb a simlar
nmet hod. A PCFJ"ftnger‘réﬁfﬁ @ﬁ@%ﬁ{f&sahgﬂw §“§§6F t”uec?ﬁpec?fe N °Tgene was
generated by s@ﬁmbﬁéwatnecatfe@tfs of 1he aRli-AS T R bials 019183—8A5G_hu Lanbda Wi th
primers (5" - GCTTGECGCGCACT TCCf GAGCTGACCCAG-3') [SEQ ID
NO: 235] and d8Fd]\Angther @$PeBsQfﬁ1ile| firesest in @ﬂrwmy\o@ tf;e [SEQ ID
NO 236] . PCR fr enc ortions,of t enes from
i mpr oved SCEWP %glggsélgm%snapgrp%saﬁlhqg ﬁﬁ:hlﬁul%plotems with O&ﬁltf\‘f_e rgpeutit, )

(5" - ACCGCCT C@@'@Gﬁ%ﬁ%ﬁb&d@eh@ﬁ@kﬁt@oh@u&@ 4] leagd dnesmﬁ\/II)Q)lall biNllinR

(5" - GCGCCGTCTAGAGTITATTCTACT CACCTAAAACGGTGAGCTGGGTCCC TC-3') [SEQ I D

NO 238] . Fr agWefindommilaedyd 2 pharmacrairal et mditt R gRefe@reiciPondi ng to
the 5I and_ 3’ oAb @RS PIO ﬁ%hngr?étﬁ'lﬂﬁége @laﬂﬂﬂse@t%i ﬂ)lEb:ﬁ"&jﬂo%t h the

out side priner set Bssl Irp VI _F and sckv_Xbal VL R to generate conpl ete
VL gene fragnents. These Were “digested with BssH | and Xbal, and |igated
into a vect orDiggnestad Heasg t he constant regions of the human Iarrbda gene -

77 - Exanple [ za LOVE :
Tr ansi ent Sn‘&ﬁ]rszfg% %?'][fg stg’lmg%to 1 ‘{TH ClmnI(?[;l balgcﬁjael i if"o‘ftgeﬁﬁj’&l’ oeﬁférgzewer e

tested for f wACLROR i lSIlofolgichl da@iblek OBRRbrilMiga¢ pigsehtande@bf B¥gr ession in
cos-7 cells. Each light chain in the set of sixteen test sequences

(germ i ned pétl%ﬁtlwfgtemdwl cangitiop, onep! skif in fhe artican diagnose ﬂEfaSOC’E@d L17,
L18, L19, L2QuediBeonkittbn®it; é:&ﬁbpté'@tﬁnmte&ﬁem fnble%%%b h@%}@ésﬁﬁ@f nin the
set of five test sequences , al ong th VH P, the
germined parbl&l amalnvwadmh@hh)mce&wmnmfébﬂhlkdxmn%trtge’l“ wblsmpﬂnt% ps) was

nbi ned th the TRANSI T t t
;gcolr S?ngwt 0 "t‘il’t’elgﬁlfﬁﬁﬁtoélgtl %‘P : %P’Sﬁgggﬂ%t ?eoﬂﬁ% g%lu&\ﬁ{#quj( ??nr eagent

conpl exes verendideadhitan Ql'l@i@&l'ea b9 kheCisdidg Fi6tekns of FHANInRghtion iddldeecco’ s
Modi fi ed Eagle's nmedium 0% heat-inactivated fetal bovine serum/

penicillin / by ?fé;EPUW%?dr‘FOImlvf.flpﬁl\?F]EfQ‘leultha'ﬂﬁlﬁ@ldlﬂﬁhBUWéM transglaife cul ture
plates. After.24:fr, the nmediumwas changed to a serumfree nmedi um (RLCD1),
and was then cjoﬁect ed 48 hr later. Binding proteins, now conprising
full-1ength 40t33@inhdiag pmebamaﬂtuetta:tnenhth;dsasuth ahhmrtohg(énlgl_ﬂssﬁ\forExarrpl e
9.2: Activity of Anti-I|L- Gln n of.Cell Proliferation
Lo101] The. stiniberiS wrete) Kayp B dn e ddb A e B e Roneq med: um
were tested figmuAebibi W)éstlaﬁﬂléts %ﬂe“da@cﬁﬁ@t ImRtRrubRE@KEON assays in three
cell lines as described above: (1) Human fL 21R-BaF3 cel'ls, (2) murine

| L- 21R- BaF3 cnellntugoplacnnltf(trf;r)1 dndrpslrer tdlated] ReTfques. e Thasbingding P@@llpﬁamysbes howed
neutralizatiaqn proI Lferati f__human R-expressing . BaF3 cells, and
all pairs exc?é%‘tld Bgéhatbﬁ(\)/% \ll(lqghé%wo?é?rat 5alrleagtr?gﬁf)f)ﬁjfsefa?clgglﬁe% human

| L- 21R- expr esiesdiL-JIR] 'Dﬁ|Hlﬁnimalm&helﬁbmpﬂﬂent%bdckﬁﬁnggathsh‘&ctﬁinsO showed
neutralization of proliferation of nurine |L-21R-expressing BaF3 cells,

with the strdPREERT 2por Hbarimpaerablp A Rerdaieryongd deamaedrndivehol hekt- chai ns
paired with t a V, u Zad |

Gencr al Iy asd0E A oag b R A R e O BB LA e
Neutral i zat i gnowat@g.f biotin) firormnpetespdirembplies| gfﬁowotdpes:atecm*sde(né&aA— AbU) are
showmn in FIG 5, and 1C50 data are summarized.in .Tab - 78 - [0192]
Assays were CORAUSGEEDIRNuFRATS AEHRIGSIeE Pyt agtiyiy: tfeoiﬁﬁa%?m of human
IL-21 (FI Gs. nowefalish peidRidaddis ddiBeedddy fedving mé&avé%u@.géﬂﬁhbatmhhmn IL-21
(FIGs. 5d-f), or murine |IL-21R-BaF3 cells vv|th 400 pg/m “of nurine IL-21
(FIGs. 5g-i). IL-21 was added to the cells after the indicated antibodies;
proliferation was neasured with CELLTITER-G.Q(r) after 48 hr. FIGs. 26a-c
show addi ti onal studies denonstrating simlar inhibition in the same three
cell lines. Exanple 9.3: Anti-IL-21R 1gG Binding to Transiently Expressed
Rot and Cynonol gus Monkey |L-21R [0193] A subset of binding proteins was
tested for binding to rat, cynonol gus nonkey, human |L-21R, or hunman

| L- 2R-7 common subunit expressed transiently on the surfaces of CHO PA- Dukx
cells. Oells wer e transfected 48 hr prlor to the ‘assay. On the day of the

______ o ~EeSANS g A N NA N o —




G50 (nM Human | L-21R-TF1 Proliferation 1C50 (n1N4) Murine |L-21R- BaF3
Proliferation 1C50 (nM Human I L-21R Binding (13 nMAb in Cell ELISA, A450)

Rat |L-21R Binding. (13 nMAb in Cell ELBA. A450) Cynongl nkey 1L-21R
Bi ndi ng (1%’31’1%%3‘91’-% Cel | ELISA; A450) Human Gamma @ﬂ&rgﬂﬁ%@@@m (13 nM

Ab in Cell ELISA, A450) AbA 0.97 3.80 0.08 1.196 1.124 1.352 0.111 AbB 1.14
3.34 0.421 1.147 1.09 1.333 0.107 AbC 0.82 3.36
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(TMB) to a blue pigment, quantifiable with a spectrophotometer. Other suitable
binding partners include biotin and avidin, IgG and protein A, and other receptor-
ligand pairs known in the art.

[0155] Binding proteins can also be functionally linked (e.g., by chemical coupling,
genetic fusion, noncovalent association, or otherwise) to at least one other molecular
entity, such as another binding protein (e.g., a bispecific or a multispecific binding
protein), toxins, radioisotopes, cytotoxic or cytostatic agents, among others. Other
permutations and possibilities are apparent to those of ordinary skill in the art, and

they are considered equivalents within the scope of this invention.

Pharmaceutical Cornpositions and Methods of Administration

[0156] Certain embodiments of the invention include compositions comprising the
disclosed binding proteins. The compositions may be suitable for pharmaceutical use
and administration to patients. The compositions comprise a binding protein of the
present invention and a pharmaceutical excipient. As used herein, “pharmaceutical
excipient” includes solvents, dispersion media, coatings, antibacterial and antifungal
agents, isotonic and absorption delaying agents, etc., that are compatible with
pharmaceutical administration. Use of these agents for pharmaceutically active
substances is well known in the art. The compositions may also contain other active
compounds providing supplemental, additional, or enhanced therapeutic functions.
The phanmaceutical compositions may also be included in a container, pack, or
dispenser, together with instructions for administration.

[0157] A pharmaceutical composition of the invention is formulated to be
compatible with its intended route of administration. Methods to accomplish the
administration are known to those of ordinary skill in the art. Pharmaceutical
compositions may be topically or orally administered, or capable of transmission
across mucous membranes. Examples of administration of a pharmaceutical

composition include oral ingestion or inhalation. Administration may also be



0.03 1.218 0.999 1.277 0.137 AbD 0.91 2.67 0.01 1.247 0.874 1.375 0.197 AbE
0.56 2.28 0.04 1.257 1.111 1.423 0.223 AbF 0.54 2.41 0.304 1.347 1.001
1.458 0.433 AbG 0.77 3.84 0.07
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intravenous, intraperitoneal, intramuscular, intracavity, subcutaneous, cutaneous, or
transdermal.

[0158] Solutions or suspensions used for intradermal or subcutaneous application
typically include at least one of the following components: a sterile diluent such as
water, saline solution, fixed oils, polyethylene glycol, glycerine, propylene glycol, or
other synthetic solvent; antibacterial agents such as benzyl alcohol or methyl
parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents
such as ethylenediaminetetraacetic acid (EDTA); buffers such as acetate, citrate, or
phosphate; and tonicity agents such as sodium chloride or dextrose, The pH can be
adjusted with acids or bases by methods known in the art. Such preparations may be
enclosed in ampoules, disposable syringes, or multiple dose vials.

[0159] Solutions or suspensions used for intravenous administration include a
carrier such as physiological saline, bacteriostatic water, CREMOPHOR EL® (BASF
Corp., Ludwigshafen, Germany), ethanol, or polyol. In all cases, the cornposition
must be sterile and fluid for easy syringability. Proper fluidity can often be obtained
using lecithin or surfactants. The composition must also be stable under the
conditions of manufacture and storage. Prevention of microorganisms can be
achieved with antibacterial and antifungal agents, e.g., parabens, chlorobutancl,
phenol, ascorbic acid, thimerosal, etc. In many cases, isotonic agents (sugar),
polyalcohols (e.g., mannitol and sorbitol), or sodium chloride may be included in the
composition. Prolonged absorption of the composition can be accomplished by
adding an agent that delays absorption, e.g., aluminum monostearate or gelatin,
[0160] Oral compositions include an inert diluent or edible carrier, For the purpose
of oral administration, the binding proteins can be incorporated with excipients and
placed, e.g., in tablets, troches, capsules, or gelatin. Pharmaceutically compatible
binding agents or adjuvant materials can be included in the composition. The
compositions may contain (1) a binder such as microcrystalline cellulose, gum
tragacanth or gelatin; (2) an excipient such as starch or lactose, (3) a disintegrating

agent such as alginic acid, Primogel, or com starch; (4) a lubricant such as



L35 1.112 1.304 0.108 AbH 0.94 3.64 0.327 1.35 1.097 1.324 0.152 Abl 1.00
3.80 0.224 1.237 1.088 1.209 0.107 AN 0.65 4.60 0.4 1.217 1.261 1.273 0.126
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magnesium stearate; (5) a glidant such as colloidal silicon dioxide; and/or (6) a
sweetening or flavoring agent.

[0161] The composition may also be administered by a transmucosal or transdermal
route. For example, binding proteins that comprise an Fc portion (for example, an
antibody) may be capable of crossing mucous membranes in the intestine, mouth, or
lungs (via Fc receptors). Transmucosal administration can be accomplished by
lozenges, nasal sprays, inhalers, or suppositories. Transdermal administration can be
accomplished with a composition containing ointments, salves, gels, or creams
known in the art. For transmucosal or transdermal administration, penetrants
appropriate to the barrier to be permeated are used. For administration by inhalation,
the binding proteins may be delivered in an aerosol spray from a pressured container
or dispenser, which contains a propellant (e.g., liquid or gas), or a nebulizer.

[0162] In certain embodiments, the binding proteins of this invention are prepared
with carriers to protect the binding proteins against rapid elimination from the body.
Biodegradable polymers (e.g., ethylene vinyl acetate, polyanhydrides, polyglycolic
acid, collagen, polyorthoesters, and polylactic acid) are often used. Methods for the
preparation of such formulations are known by those skilled in the art. Liposomal
suspensions can be used as pharmaceutically acceptable carriers also. The liposomes
can be prepared according to established methods known in the art (see, e.g., U.S.
Patent No. 4,522,811).

[0163] The binding proteins or binding protein compositions of the invention are
administered in therapeutically effective amounts as described. Therapeutically
effective amounts may vary with the subject’s age, condition, sex, and severity of
medical condition. Appropriate dosages can be determined by a physician based
upon clinical indications. The binding proteins or compositions may be given as a
bolus dose to maximize the circulating levels of binding proteins for the greatest
length of time. Continuous infusion may also be used.

[0164] As used herein, the term “subject” is intended to include human and

nonhuman animals. Subjects may include a human patient having a disorder
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characterized by cells that express 1L-21R, e.g., a cancer cell or an immune cell. The
term “‘nonhuman animals” of the invention includes all vertebrates, such as
nonhuman primates, sheep, dogs, cows, chickens, amphibians, reptiles, etc.

[0165] Examples of dosage ranges that can be administered to a subject can be
chosen from: 1 pg/kg to 20 mg/ke, 1 pg/kg to 10 mg/kg, 1 pg/kg to 1 mg/kg, 10
pe'ke to 1 mg/kg, 10 pg/kg to 100 pg/kg, 100 pe/kg to 1 me/kg, 250 pg/kg to 2
mg/kg, 250 pg/ke to 1 mg/kg, 500 pg/kg to 2 merkg, 500 pg/kg to 1 mg/ke, 1 mg/kg
to 2 mg/kg, 1 mg/kg to 5 mg/kg, 5 mg/ke to 10 mgskg, 10 mg/kg to 20 mgrkg, 15
mg/kg to 20 mg/ke, 10 mg/kg to 25 mg/kg, 15 mg/kg to 25 mg/kg, 20 mg/kg to 25
mg/kg, and 20 mg/kg to 30 mg/kg (or higher). These dosages may be administered
daily, weekly, biweekly, monthly, or less frequently, for example, biannually,
depending on dosage, method of administration, disorder or symptom(s) to be
treated, and individual subject characteristics.

[0166] In certain circumstances, it may be advantageous to formulate compositions
in dosage unit form for ease of administration and uniformity of dosage. Dosage unit
form as used herein refers to physically discrete units suited for the patient. Each
dosage unit contains a predetermined quantity of binding protein calculated to
produce a therapeutic effect in association with the carrier. The dosage unit depends
on the characteristics of the binding protein and the particular therapeutic effect to be
achieved.

[0167] Toxicity and therapeutic efficacy of the composition can be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g.,
determining the LDso (the dose lethal to 50% of the population) and the EDsg (the
dose therapeutically effective in 50% of the population). The dose ratio between
toxic and therapeutic effects is the therapeutic index and it can be expressed as the
ratio LDso/EDso. Binding proteins that exhibit large therapeutic indices may be less
toxic and/or more therapeutically effective.

[0168] The data obtained from the cell culture assays and animal studies can be used

to formulate a dosage range in humans. The dosage of these compounds may lie



1.358 0.108 AbP 0.75 3.48 0.03 1.308 1.03 1.313 0.112 AbQ 0.68 4.62 0.153
1.255 1.161 1.31 0.125 AbR 0.87 3.94 0.302 1.334 1.108 1.35 0.109 AbS 1.53

5.00 0.04 v&f'002:li39;"1]5!35]296 1.224 PCT/US2009/045182

- 64 -

within the range of circulating binding protein concentrations in the blood, which
includes an EDsy with little or no toxicity. The dosage may vary within this range
depending upon the dosage composition form employed and the route of
administration. For any binding protein used in the present invention, the
therapeutically effective dose can be estimated initially using cell culture assays. A
dose may be formulated in animal models to achieve a circulating plasma
concentration range that includes the ICsq (i.e., the concentration of binding protein
that achieves a half-maximal inhibition of symptoms). The effects of any particular
dosage can be monitored by a suitable bioassay. Examples of suitable bioassays
include DNA replication assays, transcription-based assays, gene expression assays,
IL-21/IL-21R binding assays, and other immunological assays.

[0169] The entire contents of all references, patent applications, and patents cited

throughout this application are hereby incorporated by reference herein.

EXAMPLES
[0170] The invention will be further illustrated in the following nonlimiting
examples. These Examples are set forth to aid in the understanding of the invention
but are not intended to, and should not be construed to, limit its scope in any way.
The Examples do not include detailed descriptions of conventional methods that

would be well known to those of ordinary skill in the art.

Example 1: Generation of Binding Proteins by Phage Display

[0171] The scFv parental clone 18A5, described in U.S. Patent No. 7,495,085
(incorporated by reference herein), was obtained from the CS human scFv library by
standard phage display methods, using BaF3 cells expressing human IL-21R as a
target in rounds I and 3 and biotinylated IL-21R-Fc fusion protein as a target in

round 2.



0.118 AbT 0.67 3.26 0.093 1.078 0.994 1.219 0.102 AbU 0.73 3.13 0.184 1.289
0.927 1.314 0.104 Exanple 9.4: BI ACORETM Anal ysis of Selectivity of
Anti-1L-21R 1gG Binding to Human |L-21R [0195] The specificity of binding
of a subsetvoohod/usgasi ently expressed anti-IL-21R bi ndi ngmprRi@ionasi here
anti bodi es) was tested on a BI ACORETm 2000 surface plasnon resonance
instrunment. Anti-human-19G anti-murine immunogl obulin antibodies, and
murine IL-21R-H F were inmobilized onto a research-grade

car boxymnet hyl -dextran chip (CVb) using standard am ne coupling. The sensor
chip surface was activated with EDCNHS'tor 7 nmat a flow rate of 20
gllmn. The first flow cell was used as reference surface to correct for
bul k refractiye i 2X,., mat [ X effects, and nonspecific binding. Capture
ant i bodi es (#‘i’%ﬂ’%gsfdﬂ’é’f%éo’ﬁfﬂi”f’é"”( RU of - 80 - anti-human-Fc anti body
(I'nvitrogen Gormr@abodispl et aiadverObasc® Bpdnl tBdhAeMthl 12 A3REFV u§i@Pa RU of
anti-nurine-Fc anti body on flow cell 3) were diluted to 1011g/3111 in

sodi um acet atREANFARS v is whichalhrosc i as fused ahilsrS' edeo dhetintpettesne Blr f ace.
Remai ni ng acty I re. ked. .\ 1 H 8.0).
The nol egul ar\h@%gﬁp 2{3%? @H(Yegé‘%f%eﬁ%ﬁgﬁmw@%%%ﬁ% F\wgﬁ%ﬂ%?l?hn%%ngﬁl é% wer e)
bot h 150 | cD,[0Ed Tveovedhgsing Bibcksrif giktcopdectitie chllon2 WRremandumriediashe?7 | cD.
[ 0196] Conditioned media caontaining.anti-IL- %R_ant_i bodi es_and anti body
control s (nurd&S aife VinaRg e PRIFBHY IR of Her HRrich HnBif, B 4R>PReD
Systens, M nrh‘ﬁéﬂ@hﬁ.s}“hé\MlbwhHmtiﬂnﬁddéaﬂﬁ@ﬁhdl Jﬁiﬂ@a&i&%&%ﬁ&ce&am” dge, MA))
. 0

were diluted 1n HBS EP buf fer suppl enented with 0 bovi ne serum and

i nj ect ed ont aespkdtivebyuiL-2 I Rovi 8ASI Vi ToR 3 (S 1B IROSRET andcHIOk, Hilplibrarng  500- 700

R f ti bod ies- ' t j i 5
Sec washing per o EoTRPEINRIAR R, Sar TRAD Sf T PATOSYISEDTR (e
| L- 21R-H F) , NO&203UHEnopy oL-eiRrs1 848 BicmR3 BEQ-ERABs Chs aRi2del 3R 1P and human
sIL-4R (R&D Systens)), or an unrelated H s/FLAGta %ed protein (human
TL-13-H P, Wbary seciao IS0 I ol Qsaay nd 408 FBoaERY tre SAGION p.  The

associ ation } bt | ases were nonitored for 120 and 180 sec,
respecti vel yi@ggﬂ)mgtﬁd@% 41 injections of glycine (pH 1.5) to
regenerate a fully active capturing surface. Al binding experinents were
done at 25C ilixarB@ 3: HRgbléikaion Bl ank and buffer effects were subtracted

for each sen am using do referencipg. [0197]..Al.l qof the anti-IL-21R
oot i bodi s t 407 0 SO 0855 ket OREART tedtitirstont B ng ¢ o
nurine | L- 21Relebtitih df@hiicndieng bind i beutidir phbR to@idingRte@homen Is2frman TL- 2R P
and human soluble IL-4R or to the unrel ated H s/ FLAG tagged protein human
| L- 13- Hi s/ FLArpqe]lnar dompaig His-Bag fusiinpretpigs € Ridig-hh2d RFVFIRPdand human

sol uble I L-4R. [eYe T eI~ ¥l i ey B S - ‘ i-1L-4R
ant i bodi es (EII%HM/@%?%I?%?L? 1%%3%?29@?%;&%%Fgﬁﬁ%ﬁpgft%}ggﬁ{sb}ngnt |y
Expressed AntrmlbeliReB/H 318G rocSdmenarairttshinapie eslafdiutmasiedtig@Giret welpkrewmtd ant

versions: AbS, .- AbO AbP, and. AbU. and douybl. e- ant versigns: AbQ and
AR ver et OB Tk pft casellfhvemys MLk SV o SR ur  her
anal ysis. | n mdei dejeBflon piBéRBre¥er sions of AbT with human 1gG tails expected
to have different levels of Fc receptor binding (wld-type Igd, g4, and
| gG1l doubl e-mutants) were al so prepared. The TRANSI T(r) protocol described
above was folgwer.4: episRP} Sébaing25 | ag of each plasm d was used to
transfect cells 1 n each of eight T-175 flasks. Followi ng the first harvest
of conditi ond@179Ragmiting piadingRICENs WassFatiedt werd chasembased petea@biditt er an
addi tional 72 hr. pt i . . d fi .ed on a 0.22 gm
filter Anti G et ar bhSGELTEE BulEh R PORER Blthdiy KERDT "0 v
citric acid /hI20RMVFa6d bidfineiTL@1RIE/H, pi-brédven) the WELE [-dtpenésht pioliberdtioni s ( pH
8.5), and dialyzed into PBS. Exanple 9.6; BlI ACORETM Anal ysi.s of Anti body
Binding to Hatgeretpd ingagingaeq eelblings expressing human IL-21R and the mIt-21-

dependent proliferation of genetically engineered cell lines expressing murine

TL-21R.



[0199] The kinetics of binding of anti-IL-21R antibodies to human and =ri ne
| L-21R-H F was tested on a Bl ACORETm surface plasnon resonance instrunent.
Anti - human 1gG anti bodies (lnvitrogen Corporation) were i mobilized onto a
r esear ch- gwadesasfadxy- net hyl -dextran chip (CVb) usi ng EITarsdeng43sa ne
coupling. The surface was activated with EDC/ NHS for 7 mn at a flow of
201. 11/ min. The first flow cell was used as a reference surface to correct
for bulk refractive index, matrix effects, and nonspecific binding. The
anti-human-Fc antibody was diluted to 2Q.gem in 10 mM sodi um acetate
buffer (pH 5.0), and 2950- 3405 resonance units (RU) were captured on each
of the four flow cells. Remaining activated groups were blocked with 1.0 M

0 102" ug) e i PP e B PR e Y P

al bumi n and 1"654€4% 61/it8° t he BI ACORETm chi p. Follow ng a brief washing

peri od, sol utf01163 xfpefdii®on thghuwth nortliticdt Rsdd] feForcard Be &esidd imusliitien

I L-21R-H F were injected, over, the chip at a flow rate of 50 ul/mn. The
associ ati on ﬁﬁg'@@a%alrpﬁlﬁplﬁ%mcﬁpw'njﬁ? B”fd“?ﬁl‘ﬁ]&ﬁs%ﬁgdcﬁﬂmoﬁ C PYPPPR. - 82 -

ki neti cs, andetdag, djefi HRGsRbh@RNiHARE fu 9Py MRBIGHEE 16 Wuch Mof fephy hI L- 21R
and for 5 m (r? f(i(gyr@p meL-?)leg, f ol Ilﬁ\/\r%g?[by t wo 1(? pl (?nfj%e"’cl%i ons Ogﬁﬁﬂ%ne 30 pi
i njection of aglpjdllinevefeidodul&yd from thargd pdreatob stacksbreclaetpereelbapingr i ng

surface. Al Dbindi xperinments we e 5C.in HBS / ER buffer, and
the sanple ré@?ag’ég%g%&péctkerl@%neﬁ’éﬁﬁ’q‘aﬂﬁn%éﬁgﬂ %’?df%’e?’ga\/ﬁrag subt r act ed
for each sengoygmLaNfsISIbBe AUl EuIe (RfcaRdicBd witREMEG hOH MM caicentidlionn i n
FIGs. 8a-b (human IL-21R-Hi s/FLAG and 8c-d (mmne |L-21R- Hi s/FLAG.

Bi ndi ng ki netof 8-0ganMrmed aroavnggvemisho a3 GG (Gbipen) 7 Ahe eanéengsadithe beatgiialki neti ¢

data f [ exXDer | ) . [ | ddi ti on,
A0S and AbT erEfBESPE) VR Ao by R icode et natERBt] oy 200 11O
| L- 21R- Hi s/ FlcAGribuged el pdhleiseveteseusptieldd pr BB0QdAIES Bripksmig bpffef (S0 @Mt o human
d I ) ¢ -21R-H Ry f th d AbT (FIG
0. FlG o oHond TRy HI GL rbies o SRR A svetne B e v 3880 2) ;- and
to AbT (9c); R1gho RUITBTESLyAdRuld iséubh@®PoR idddbind . Aldares(WH3 cendide AT (9d) .
Table 7A: Kinetic Paranmeters of Anti-IL-21R Antibody Binding Hunan and

Miri ne | L- 21Rné¢ithe/sEEwntaiping supeinagnRvMbidryested - 21R Ant i body ka (1/Ms) kd
(1/s) KD (M ka (1/Ms) kd (1/s) KD (M 18A5 2.43E+05 1.08E-03 4. 43E- 09

Example 4.2: Epitope Competition Assay for Library Screening

[0177] Those scFv able to compete with the parental 18AS5 antibody for binding to
human or murine IL-21R were identified from selected phage by a homogeneous
time-resolved fluorescence (HTRF®) assay. Purified parental 18A5 antibody was
covalently modified with cryptate, a derivative of europium, according to the
instructions in an HTRF® Cryptate Labeling Kit (Cisbio, Bedford, MA). Peri-preps
of scFv were prepared as described above and diluted to 0.25% in PBS / 0.4 M
potassium fluoride / 0.1% BSA (HTRF® buffer); then 10 pl of the mixture was
transferred to the wells of black 384-shallow-well plates (Nunc, Rochester, NY).
Five pl of cryptate-conjugated 18A5 antibody was then added to each well, followed
by 5 pul of a mixture of a 1:800 dilution of streptavidin-XL665 conjugate (Cisbio),
and either 4.8 nM biotin-hIL-21R-H/F or 40 nM biotin-mIL-21R-H/F. The mixture
was incubated for 2 hr at RT, and time-resolved fluorescence measurements were

made (340 nm excitation, 615 nm and 665 nm emission). Competition with 18A5
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antibody was indicated by a reduction in the background-corrected ratio of emission
at 665 nm to emission at 615 nm.

[0178] A total of 8280 independently isolated scFv were screened in the HTRF®
assay using human IL-21R-H/F, and 376 clones able to compete with the parental
18A5 antibody for binding to biotin-hIL-21R-H/F were chosen for further analysis.

Example 5: DNA Sequence Analysis of Library-derived scFv - PCR Amplification of
scFv Regions for Sequencing Analysis

[0179] The sequences of 287 18A5-derived scFv variants with improved IL-21R
binding over that of the parent 18AS5 scFv molecule were determined, and the
frequencies of amino acids found at each position were determined. Among the Vy
clones, only two (1.7%) were derived from a library which mutated the last six amino
acids of, e.g., SEQ ID NO:169 (at the C-terminus of Vi CDR3), while the remainder
were derived from a library which mutated the first six amino acids of, e.g., SEQ ID
NO:169. Amoeng the Vi, clones, only one clone (0.6%) was derived from a library in
which the last six amino acids of, e.g., SEQ ID NO:170 (at the C-terminus of

V1. CDR3) were mutated, while the majority were derived from alterations in the first
six amino acids of, e.g., SEQ ID NO:170 (at the N-terminus of Vi, CDR3).

[0180] PCR amplification of scFvs was carried out using VENT® DNA Polymerase
(New England Biolabs, Ispwich, MA) in HN buffer (Epicentre Biotechnologies,
Madison, WI) according to the manufacturer’s instructions. Five pl of a 1;10
dilution of a stationary phase bacterial culture was used as the template for a final
reaction volume of 20 pl. The cycling conditions used were a 2-min hot start at
94°C, 30 cycles of denaturation at 94°C (1 min), primer annealing at 55°C (2 min)
and extension at 72°C (1 min), followed by a final extension at 72°C (5 min). PCR
products were verified by agarose gel electrophoresis and cleaned up with Exol/SAP
(shrimp alkaline phosphatase) prior to sequencing with the M13rev primer.

[0181] The SEQ ID NOs for the CDR3 sequences of twenty-seven scFv are listed in
Table 4. These scFv were chosen for further analysis based on assays described in

Example 6.
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Table 4: CDR3 SEQ ID NOs of Improved 18A5-derived scFy

scFy Heavy CDR3 Light CDR3
H3 165 170
H4 166 170
H5 167 170
HG6 168 170
L1 169 171
L2 169 172
L3 169 173
14 169 174
L3 169 175
L6 169 176
L8 169 177
L9 169 178
L10 169 179
L1l 169 180
Li2 169 181
113 169 182
L14 169 183
L15 169 184
L16 169 185
L17 169 186
L18 169 187
L19 169 188
L20 169 189
L21 169 190
L23 169 191
L24 169 192
1.25 169 193

Example 6: Characterization of Library-derived scFv

Example 6.1: Preparation of Purified scFv for Quantitative Analysis

[0182] Individual scFv clones were purified on a small scale by Ni-NTA purification
on PHYTIP® columns (PhyNexus, Inc., San Jose, CA). Single colonies were grown
in 20 ml 2xTY medium with 0.1% glucose / 100 Lg/ml ampicillin in 50-ml conical
tubes to mid-logarithmic phase at 37°C with shaking at 250 rpm. Expression of scFy
was induced with IPTG at a final concentration of 0.02 mM, and cultures were grown
overnight at 30°C. Cells were harvested by centrifugation and resuspended in 1 ml
TES periplasmic buffer, followed by the addition of 1 ml 1:5 TES:water and

incubation on ice for 30 min. Lysates were centrifuged at 3200 rpm for 10 min at



1. 34E- 03 4. 40E-09 AbP 2. 33E+05 1. 02E-04 4. 36E-10 AbQ 4. 39E+05 9. 34E- 05

2. 13E-10 AbR 2.48E+05 9. 76E-05 3. 94E- 10 AbS 2. 02E+05 3. 05E-04 1.51E-09 AbT
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Bl ACORETM B9l 200g53828npet i ti on Assay [0202] Anti bodi es AI/éR009A8II8ANd t he
parental antibody 18A5 were imobilized directly onto a Cvb Bl ACORETm chi p.
Murine IL-21RHF (100 nM was allowed to flow over the chip for 300 sec,
foll owed by a wash (100 sec), and then a 5 Rg/ml sol ution of either ABS,
AbT, D5, or a nonneutralizing anti-rnlL-21lR anti body (7C2) was allowed to
fl ow over the surface. No additional binding was observed with AbS. ADT,
and D5, indicating that their binding site on nR -21R-H F was bl ocked by

concurrent blﬁfagl 0e & elﬁ‘gﬁat ML Dﬁ}%ﬁ antF ggécf(%ge %Q@%? ol N contrast,

t he nonneutr zing ont ol antl o etobindto
m L- 21R- H F QdipiTASRH YWTHPLb@hyRexhis) oy repdidd pamdapbeftile supadianat dvegthehat t hi s

control antibody bognd at a diff f I omd on nd by the
capture anti bddf ESS f@éggljklﬂg'gﬁie} é;r"iﬂa‘ "A%)aﬁﬁ\' ?H&"EISB?%@‘H@O human
IL-21R-H F C%BEMri%ﬁoQé’d }%b\%s‘?ﬁnoA}?ﬁdlA@W%hlbh?fédanQ'}hﬁm%h%bﬁ%H m chi p,

while the control anti-human I'L-21R anti body (9D2) was able to bind human
| L- 21R- H F captidazeld, HymMoBiss00mM NaCEpHIHY) ThehvHeobsexcanpeio $Bggest ed

that the binding site far.AbS is. b ncurret bi ndi y AbT, and
Uee vorsa. " yafhef &b it B ERS fo RSP SRR Bind RO ur 11 e
| gGs wer e t esh@lecdi@fweddt ctbffYilteNplhte(Riltig &R MUETISORBEN* @L BRACBLESSays in

three cell |ines as descri bed above: human |L-21R-BaF3 cells, murine
| L- 21R BaF3 c¥rvd! ulgaftrtiepplateaMillingee fillaricaeMA. Samples Wevreyaiititemh g

i nhi bi tion Ofusmg a Micro BCA™ kit (Thermo Fisher Scientific Inc., Rockford, IL) using the

manufacturer’s bovine serum albumin standard.

Example 6.2: Assays for IL-21-dependent Proliferation of Cells Overexpressing
Human or Murine [L-2IR

[0183] Inhibition assays were performed with 18 A5-derived binding proteins (scFv
and Ig(3) to measure their blockade of 11.-21-dependent proliferation of cell lines
transfected with human or murine IL-21R. BaF3 cells, a murine pre-B cell line, and
TF1 cells, a human erythroid cell line, were retrovirally transduced with IL-21R and
green fluorescent protein (GFP). Cells were routinely grown in RPMI 1640 with
10% EBS, 2 mM L-glutamine, 100 U/ml penicillin, 100 pg/ml streptomycin, and
0.00036% P-mercaptoethanol. Human IL-21R-BaF3 cell cultures were
supplemented with 50 ng/ml of human IL-21; murine IL-21R-BaF3 cell cultures
were supplemented with 10 U/inl of 1L.-3; TF1 cell cultures were supplemented with
50 ng/m] of GM-CSF. Prior to assay, cells were washed 3X in assay medium lacking
supplemental growth factors, resuspended in assay medium, and incubated at 37°C /
5% CO; for 6 hr. To prepare assay plates, 5000 cells were added to the central

60 wells of a 96-well flat-bottomed white tissue culture plate (Thermo Scientific,
Waltham, MA) in a volume of 55 pl/well. Test scFv or IgG samples were prepared
by diluting the stock sample in assay medium and diluting serially three-fold.
Twenty-five pl of the binding protein samples were added to the cells and incubated

for 30 min at 37°C/ 5% CO,. Twenty ul of assay medium containing 100-400 pg/ml



- 84 - both human and nurine |L-21R-dependent proliferation with greater
potency than that of the parental 18A5 1gG (FIG 11, Table 8). Assays were
conducted on human | L-21R-BaF3 cells with 100 pg/mm of human IL-21 (FIG
1h), nuri nwol2020e52BaF3 cells with 200 pg/ M of nuri ne AAT/ZS2000843382 11D) ,
and human |IL-21R-TF-1 cells with 100 pg/m of human IL-21 (FIG 11c). FIG
26d depicts the results of an additional study of the effects of these

anti bodi es on human | L-21R-BaF3 cells. Table 8: Neutralization of
Proliferation of Human IL-21R-BaF3 Cells,y Mirine |IL-21R-BaF3 Cells, and
Human | L-21R-TF-1 Cells Antibody Human |L-21R-BaF3 Neutralization ICso (nM
Murine | L-21R- BaF3 Neutralization ICso (nM Human |L-21R-TF1 Neutralization

L 20 (ABM o odt 83@%& gﬂggmi'e {1 4a6-addedid o2 Rafl BB cOisderd in@oaiRFoL- 68 0. 04

an additional 48 hr. Proliferation was measured by bringing plates to RT, adding

15 pl/well CELLTITER-GLO®, incubating for 10 min at RT, and measuring
luminescence with a Perkin Elmer ENVISIONT plate reader. After purification
with PhyNexus IMAC tips, 108 scFv were tested for neutralization of IL-21-
dependent proliferation of all three cell lines. All showed neutralization of human
IL-21R-BaF3 cells, with ICsos lower than or equal to that of the parental 18AS5 scFv.
A subset showed strong neutralization of proliferation of murine IL-21R-BaF3 cells
and human IL-21R-TF1 cells. Data from the 27 most potent clones are shown in
F1Gs. 1-3, and are summarized in Table 5.

[0184] FIGs. 1-3 show the neutralization of proliferation by scFv of human
IL-21R-BaF3 cells (FIGs. 1a-¢); human [L-21R-TF1 cells (FIGs. 2a-¢); and murine
IL-21R-BaF3 cells (FIGs. 3a-¢). Cells were mixed with the indicated scFv and
incubated with 100 pg/ml (FIGs. 1-2) or 400 pg/mi (FIG. 3) of human IL-21.

Example 6.3: Quantitative Epitope Competition Assay

[0185] Purified scFv were analyzed quantitatively for their ability to compete with
the parental 18A5 antibody for binding to murine IL.-21R in an enzyme-linked
immunosorbent assay (ELLISA). Parental 18AS5 antibody was coated overnight at 4°C
on 96-well Nunc MAXISORP® plates at a concentration of 0.75 pug/ml in PBS.
Plates were washed 3X using PBS, and then blocked for 3 hr at RT in PBS /

1% BSA/0.05% Tween-20. scFv were mixed with 36 nM biotinylated
mIL-21R-H/F and incubated for 10 min at RT. Blocked plates were washed 3X with
PBS, and 50 pl/well of scFv / IL-21R mixtures were transferred to the appropriate
plates and incubated for 1 hr at RT. Plates were washed 5X with PBS prior to the
addition of a 1:6000 dilution of horseradish peroxidase-conjugated streptavidin
(Southern Biotech, Birmingham, AL) secondary antibody to detect bound
biotinylated mIL.-21R-H/F. Plates were then incubated for 1 hr at RT and washed 7X
with PBS. Signal was developed using 3,3’,5,5’-tetramethylbenzidine (TMB), the



AbX 0.54 nd nd IL21R-Fc 0.20 (human IL-21R-Fc) 0.04 (nouse |L-21R-Fc) 7.22
(human IL-21R-Fc) Exanple 9.9: Primary Human B cell Proliferation Assays
[ 0205] Antj-l]- nti bodi es were tested for their abi].i i nhj bit
| L-21- depgr?dzleug??ﬁyga%rzgl iferation of primary human B cell slj.djtﬁzsfzﬁ@mé:{olgﬂt cells
from heal thy human donors were obtained from Massachusetts General Hospital
(Boston, MA). The cells were incubated with a ROSETTESEPTmM B cel |

enrichment cocktail (StenCell Technol ogi es, Vancouver, Canada), and B cells
i sol ated according to the manufacturer's/li-nstructions. The resulting

popul ati on (60-80% CD19+ B cells) were cultured in RPIVII containing 10%
FBS, 50 IlIm penicillin, 50 ug/mL streptonycin, and 2 rnM L-gl utam ne at
1x105/ wel | i me@gometopped] vath IeuomdpheatbserbaiBegedd) ag 45{bnm oprart r eat ed wit h
serially dil .- human 1 L-21R anti. Les.in Cylnhcubatar, .adj ust ed
Co 5% b, 1 oS R Pt e BB L DS Mufied Erpb PG
0.5 ng/ L antti G@@teﬂ@@in(tﬁ@aﬁiaﬂ&ﬁ&i%@ﬁﬁnmg@@ﬂ wlBSRe pleitalale s hetik@y mdr | L- 21
cyt oki ne for ;Sdays in a 37C incubator adjusted to 5% CO,. On day 3,

cul tures wer diplingtedictinglated muipciligeRI/Bpkithags dewrs tramdhadioh the|passptal NEN) )
and harveste - ' j I t : ) f

I ncorporati 0218\%6.5}8} E%‘Eé?é eErﬁ {?Pﬁg‘ﬁiﬁ%%l“?‘?gﬂ%‘ gé}glii:cl é\jt%l%lﬁgﬁgr{ﬁ%lgg%ﬂ[ E%{%Hc%sﬁgof t he

i mproved ant idelhdued noetutlizaldnzeshyt hre 2Hclepmid€st 4p¢ add fuatmadrizedindldble §r eat er
potency than the parental 18A5 antibody (FIGs. 12a-b, Table 9; also see

FIG 26e). T ) Neutral.ization of n Pri i | | oliferation
Ant i body Neu'?f g%ﬁF‘,@'}ﬁi‘b’ﬁf‘%"ghhﬁ | maéno “ﬂ%@%ﬁ%@%@? 8Y516 ADR 0. 22

uf
AbS 0. 44 AbT ¢

ICsp (nM)in ICs (RM)1n ICso (nM) in ICso (nM) in
Human Human Murine Murine IL-21R
TL-21R-BaF3 IL-21R-TF1 IL-21R-BaF3 Epitope
Neutralization Neutralization Neutralization Competilion
Assay Assay Assay ELISA

H3 1.7 98.1 25.68 14
H4 3.8 9.3 nd nd
H5 7.9 178.5 53.66 17
H6 13.8 150 {estimated) nd 13
L1 3.7 55 (estimated) 28.77 7
.2 3.1 37.5 2.41 5
L3 27.6 7 (estimated) 13.78 100
L4 2.1 60 (estimated) nd 8
15 2.1 20 (estimated) 38.52 7
L6 5.9 150 (estimated) 0.29 4
L8 4.1 51.3 715.27 7
19 2.8 27.7 3.61 7
L10 15.1 7 nd 40
L11 4.2 38.3 10.03 6
L12 2.6 54.9 §7.77 8
L13 11.0 2574 1.25 7
L14 3.2 33.5 6.49 6
L13 3.3 30.3 53.49 14
L16 3.7 674 4.71 6
L17 1.6 60.3 2.66 12
L1g 3.7 54.4 8.34 8
1.19 4.5 353 13.59 15
L20 3.1 57.5 15.39 5
1.21 9.4 100 (estimated) 162,27 28
123 1.5 153 nd 12
1.24 24 13.7 3.73 [¢]
1.25 3.7 33.1 15.55 9




1.86 Exanple 9.10: Primary Human T cell Proliferation Assays [0206]
Anti-I1L-21R anti bodies were tested for their ability to inhibit IL-21-
dependent proliferation of primary human CDe T cells. Buffy coat cells from
heal t hy huE20ei48128 were obt ai ned from Massachusetts GETHBRIOOGEB tal . CDe
T cells were isolated by negative sel ection using ROSEYL' ESEPTM CD4+ T cel |
enri chnment cocktail (StenCell Technol ogies), according to the

manuf acturer's instructions. The resulting popul ati on was -80-90% CD41CD3+
T cells. Enriched human CD4+ T cells wer@ activated for 3 days with
anti-CD3/anti - CD28-coated m crospheres in RPM containing 10% FBS, 100

Uinl penicillin, 100 ptg/mL streptonycin, 2 nML-glutam ne, and HEPES in a
37C i ncubat orgxagipest: eCoversBHdEBurenil 1845 BEt fo\RhihiBie Sdgh&:c8i cr ospheres were
renoved and the cells were washed and rested overnight at approxi mately

1x106 cel | s/ AP186] nThedpiayiag fftenuety With mpadifted d1cegiprs. wepg withdie washed agai n
before additigp. & I erhal di Lyl _ -~ 86, - aanti - hunman
e 21 r ecopt P AR BE PR B LSS0 beRichfieh i e fn 19 st O
96-wel | pl at emmah o4G divedaidy2, TREL&G EQUENT, 43, Iaddi 16, an7,df18human20,1-231 (20

ng/ M final cgoncentration) and_ the activated and rested + T cells (105
celI's/well). Iﬁﬁeﬁ‘“ﬁ’l%sego%ﬁc v ﬁ“qdh‘%iﬂlb\éﬁ‘&&loﬂﬁﬁ%aﬁma%gi@ggfﬁafbgg ¥ s and
pul sed with ]thé)gﬂagﬁ%d pascitdl MY AL 4116 GER WS WardenBBh toNEN &rsidHkd - the final 6

hr of the assay” s were harvested onto glass fiber filter mats and

3Ht hymi di ne lengtiohpomdeGdn was determined by liquid scintillation counting.
Al of the i ti ies neutraliz TL- ndent. proliferation

o th gr eat er TBUTArE i CHERBAFHTRE: SaRePTAIT SRy XTI R  Tabi e 10A

al so see Fl Gmefifidd so IR ltie: skQfencdNenitsicl the @DRQBgi6Hs ihttlsa Ry 16REYhumakel |
Proliferation Antibody Neutralization of T cell Proliferation IC50 (nM AbO
0. 06 AbP 0. 0Zcppl@ereggneisROBO YN HABS (WBAGEAN R WAFSORENZo)omd18A5 ant i body
1.42 Exanpl R KRR i e l.if erati on Assays [0207]

Anti - 1L- 21R grﬁ‘?ﬂ%@ﬂ@éhm%%s%éft‘%gm}g?ﬂtﬂr%elug’lrwgblu lity to inhibit

| L- 21dependenVBaSE_AReWaHOOGEDSL Prin theicgsemithené, . QlBdifidatioat vsre d8opby 4 eal ,
axillaiy, brachial, and imnal |y and spleens from 12-week-ol d
omal o BALB/ CORPRBtOReabrPBisiadt CAVERRG, BeBOr M2 JeBBAMGE 91t he. spl een
cel I's was depfigtedciphedsap e crtR S mUgiditdn Ohd Geqlbldel GlreicBddh-017 M Tri s
(pH 7.4). The spleen and | ynph node cells were EOOI ed and enriched for CD8+
cel | s usi ng ePphinided orpxpiessiorgngnappalian celdy inGENEARTRSD e Yyt pagjetatkur i ne

A T T e

nonessenti al |8&5nequeatedss shbwalde®odi um pyruvate, 100 U nil - 87 -

18A5 Heavy Chain Comparison

Parental 18A5 Vy

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGACTTCGGAGACCCTGTCCCTCACCTGCGCT
GICTCTGGTITACTCCATCAGCAGTGGTTACTACTGGGGCTGGATCCGGCAGCCCCCAGGGAAGGGGTTG
GAGTGGATTGGGAGTATCTCTCATACTGGGAACACCTACTACAACCCGCCCCTCAAGAGTCGCGTCACC
ATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAACTGAGCTCTGTGACCGCCGCAGACACGGCC
GTGTATTACTGTGCGCGAGGTGGGGGAATTAGCAGGCCGGAGTACTGGGGCAAAGGCACCCTGGTCACC
GICICGAGT (SEQ ID NO:5)

Germmlined 18AS Vy

CAGGTGCAGCTGCAGGAGTCTGGCCCTGGCCTGGTGAAGCCTTCCGAGACCCTGTCTCTGACCTGTIGCC
GTGTCCGGCTACTCCATCTCCTCCGGCTACTACTGGGGCTGGATCAGACAGCCTCCTGGCAAGGGCCTG
GAGTGGATCGGCTCCATCTCTCACACCGGCAACACCTACTACAARCCCCCCTCTGAAGTCCAGAGTGACC
ATCTCCGTGGRCACCTCCAAGARACCAGTTCTCCCTGAAGCTGTCCTCTGTGACCGCTGCCGATACCGCC
GIGTACTACTGTGCCAGAGGCGGCGGAATCTCCAGACCTGAGTACTGGGGCCAGGGCACCCTGGIGALC
GTIGTCCTCT (SEQ ID NO:7)




penicillin, 100 pg/m streptonycin and 50 utg/mL gentamcin) were plated in
96-wel |, anti-nCD3 activation plates (BD Biosciences); mL-21 (50 ng/m)
was added to all the wells. The test antibodies were titered in triplicate
begi nni ng @& A/ugdsl . Cells were grown for 3 days in a@7852009609%L0"
incubator. During the last 5 hr of culture, cells were |labeled with 0.5 pG
met hyl-3H-thym dine/well (CGE Healthcare). The cells were harvested using a
Mach 11l cell harvester (Tomlec, Handen, CT) and counted using a Tril ux

m crobeta counter (Perkin Elmer). Asi dep,/from AbP, all of the inproved

anti bodi es neutralized |IL-21-dependent Boliferation with greater potency
than the parental 18A5 antibody (FIG 14, TabI e 1OB al so see FIG 269).
Tabl e 10B: Neutralization of% mﬁé gt‘i Pr;| Rroliferation Antibody
Neutralization of T cell .92 AbP no inhibition
AbQ 0.85 AbR 0. 13 AbS 0.02 AbT 0.61 AbU.1.79 18A5 anti body >85 Exanple
9.12: ADCC ASSéYCAFz{’é Zﬁjﬁ‘;‘;‘gi ‘ang }ﬁﬁ?@%@r ECQAéé‘feSd for their
ability to i nd&rch ééCA L éﬁé'{é &%‘G%I\% (ADCC) when
bound to target cells. The day before the experinent were isol ated

frombuffy coat by drlutrng t he buffy coat 1:1in PBS, layering it over
FI COLL(r) ( GESHEHTEHEAF gﬁ%ﬁ%‘c@ Tﬁgﬂ’%ﬁTCqTZGGG 2EBr1090 min. PBMCs

were renoved f .+ aand stinul at ed
over ni ght wrthFL(i‘{(?)EITﬂS{(;;/&r(rttI %CGI&E%ICT é L{é&‘é Aﬁé%éieé elr(rg) The day of

t he experinment, stinul at ed PBMCs were coI I ect ed by centrifugation and

resuspended i191 ASAPECSS ]HWC?} @IS THCCARFART T & QT§GW§CI1éBeI ed with 0.5 pM
GFSE ( MOLECULAR pgag,aaﬁt L ot ichbon i e a0 g at. 37C, and
then - 88 - washe ovi ne serum once an twice. Cells were
then plated into a 96- weII fIat bottomplate at 2x105 ceIIs/weII in 100 pl
medi a. Fifty 15t WFE? e | | ||| %‘é C“tGoAWéAfJ?AB cells, followed
by 5x106 PBMG cfHJ %r ({gg f %m %%g{] t cell ratio.
Cells were i nculghaet?e St or r an st%r né Gngr ozgrﬁdr um i odi de (PI)
to | abel dead and dying cells. Killi ng of target ceI | s (CFSE+) was assessed
by neasuri ng 2Pt @Tatwﬁﬁ@qcﬁT%AFm Q\S?r“r"ﬁ"f ér50 BD

Bi osci ences) ., Oy ble ! 'ELJ% bl E%Hl i " c}bA a wld-type

human |1 gGL constant regr on above t ac gr ound | evel

di spl ayed by a controI antr-I L-13 antr body t hat d|d not bind to the target
cells. Al ar?t5ittﬁ§|(li R/T Cﬁéﬂ Gd@@ﬁi\ﬁh@GC%C A8Y, including
form wth huger, Lo Gﬁt?ééi’é érttctt;agsrttg (hLA iy ot A0X) “and

tripl e-mutant tor ns uman y background | evel s of
ADCC (FIG 15). Al other antr | L- 21R anti bodr es tested cont ai ned the
triple-nmutant3of @qﬁmTCﬁ%ﬁmﬁTﬁl ]EBCTéﬁ@F%h@fl\l?éldC%é@g@@ﬁmT%B@@ A positive
control anti M@ |1 experinents.
Exanpl e 9. 13% A&% %il\%%g% ['norder ?GChgﬁt%rm ne J:et}ﬁ'gr cell-surface
bi ndi ng by anti -I L-21R antibodies is likely to | ead to conpl enent - dependent
cyt ot oxi Ci ty3(5€DGFT IMe aﬁE@bC@dIi‘%s?)vvere tested for their ability to bind to
t he conpl ene C nt ELI SA. IL-21R anti bodies and rituxinb
(RI TUXAN(r))%\%\’ér% dﬁ}’gt ed fBE%&@& 5 pg/m. Diluted antibodies (100 pi)
were coated onto a COSTAR(r) hi gh- bi ndi ng ELI SA plate (Corning Life

Sci ences, Lowell, MA) overnight at 4C. Pl ates were washed 3X with PBS /
Tween- 20 and 1BA6dlglat Chdil Cagipapisoiof bl ocki ng buffer (0.1 M NaP&X, 0.1 M
NaCl, 0.1%gelatin, 0.01% Tween) for RT. Human serum previously
determned to contain Cq (Quidel, @&94&%%%) was diluted 1:50 in PBS.
After 1 hr ofrcbtmkd;crtgacmlaad;mcmrerms@rmdcmtded;@ﬁe@aeo@odctcuxtcer:bcsezt um was
added to eac WG&@CIAG%WGAGS%@Qb“étTeEFCﬂéGSCTEGFﬁCCaQCAR@@ﬁA%B@h%CéfJCTAIIoWT@W ng

thr oo washes AHERLAGEL %gcmGﬁ%ﬁﬁ%ﬁﬁ@ﬁéﬁﬁ%ﬁ%@ﬁﬁ%@?@éﬁ@“@“

anti body (Abé%@éro GACCCAGCTCACCGITITA (SEQ ID NO:9)



was added to each well and incubated for 1 hr at RT. Plates were again
washed and i ncubated with 100 pl of a rabbit polyclonal antibody to chicken
| g-Y-HRP diluted 1:4000 (AbCarn) for 1 hr at RT. Plates were washed and
devel oped wiotdnodfivBs28or 5 min, followed by 50 pi of 1 MiGOdk2000/08318p t he
reaction, and then read at 450 nm Only one anti-IL-21R anti body, AbZ,
which has a wild-type human |1 gGl constant region, showed C g bindi ng above
the background | evel displayed by a control antibody with a triple-nutant
human 1gGlL constant region that had previ ously been shown to lack Cq

bi nding. Al antibodies with the sane variabl e domins as AbZ, including
forms with human g4 (AbY), and those wi th doubl e-rmutant (AbX) and
triple-mutant (AbT) forns of humanGE%g ldiggﬁg only background | evel s of
Clg binding (FIG 16). Al other a ti bodi es tested contai ned
the tripl e- mMACAFITCRECTEAOFCAREARRATS @Gmﬁ@f@ﬁ@wﬁ@&@a@%&ﬁfﬁ@ﬁmg BiasdE ng

Exanpl e 9. 14: E‘«?ﬁggﬁ %;i@@i?ﬁ éé%‘gﬁ%@ﬁﬂﬁc@z o3 iﬁ%ﬁ@t e that
anti body AbT BLads FRE o sl 4o RALRGE Wkth the
| L- 21 cyt ol cimegccarcyiTokigrecenmpeicttdnaaassayrcResTpers orgmedn Antnbody AbT

was coated at 1 Rg/m onto ELISA plates, which were then blocked wwth 1%

BSA in PBS/.05% Tween. Biotinylated =tine |L-21RH s/FLAG (1.5 nem ) was

added to the wells, either &csnbneg18A3 VippPaenald$as Vof | ncreasi ng

concentrations of nurine IL-21,. and the, binding. of the receptor to the

i mmobi |i zed anﬂIMdWGMST@eC@GEwCMQI@TWGm Cpstethcst ra@pt avi di n and

subsequent i ncubltitbh W IR TNB! Heltléctli!oht |r|éé6tééh tlIvbde! 1 L-21 was able to

bl ock the bi ndllnbC 5?TGWETG§EFQPIGSA%$C%§5?WC§G% ﬁﬁTIGtGgﬁ%\Gﬁ%c;’&e 4 nenal

indi cating that the antibody and the cytokine conpete for binding to muri ne

| L-21R (HG 23).ccEqrseratranstrecdrO@GhrieosmeskidrherhctecTche 1ant wil |

recogni ze, or be ldbl e #b!lagtdrt bin!us| |hgc|dd)| ndr el it han f but i ne

experinmentati oh A%ﬁgﬁcéwg}ﬁc@ﬁ?@%?mtcﬁ P?%%TPF@TE‘WSBT meAts of the - 90

- invention described herein. Such equivalents are intended to be

enconpassed b1 tdeafolctasirag. TOEBIAESCCCCTOIECIGARATC TRERAE NED | S: 1. An

i sol at ed bi ndi ngéél;bﬂoﬂéﬂ hi Idd_fant | lgem! bilhdi d flr ag%ént' tthereof that binds to

i nterl euki n- 22 rECRPESH ALY ST GC?/%E‘?T&C THETBEAETAG™ prot ei n or

anti gen-bi ndi ng fragnent thereof conprises the CDR sequences set forth in

SEQ I D NGs: 1631 %@AAGAEG@;ATﬂl@ZG,CA'ﬂ.@Sﬁ?GmdAﬂIiﬁcCGGCTCCTCQICTfﬁFI@ODSO| ated bi ndi ng

protein or antigenibi ddﬁ%cﬁlfH h*e'htiUf lc I1d|m|lt|:|W1 tei hl t he binding protein

or antigen-bi Ragﬁfﬁﬁ?‘f’r‘:&a FATS A At Boty TSN TCREITRR 4°8ol at ed bi ndi ng

protein or antigen-binding fragment of claim1, wherein the binding protein

or antigen- biZIOdiG’P@TJK(IC&QGENCTGRSCMCASCG_G(CGCTCAGGCCGA:GGPAQAG(EOd; ated bi ndi ng

protein or antigen-biddi Wd firldghient tihét Edfi It Hat! Bl hds to | L-21R, wherein

t he bi ndi ng 6%%%%“5 F YT DI AT HGOF TAGHERP PHREYEETC Coftpri ses the CDR

sequences encoded by the nucl eotide sequences of: (a) nucleotide 148 to 165

of SEQ ID NOszBgx,cT@@Acmmechdmﬁwmoeczﬁﬁcaﬂrcﬁlf@mmrINO3239 (c)

nucl eoti de 352 t0 378 [of I SEQ D! INO! 239 1 (Id} I Huel édtilde! 124 to 156 of SEQ ID

NO 97; (e) nUclESTPHRCITPATCS5FAGICREF IR EFICERE P nucl eot i de 319

to 354 of SEQ ID NO 97.° 5. The isol ated binding protein or

ant i gen- bi ndisng dacagzmnﬁccmksccﬂea@amdumbm ei nsEiQhBD b rdiy ng pr otein or

ant i gen- bi ndi nﬁ lflrlzh nent!lil$! @n! BAtli blody. . The isol ated
F@%ﬁ%‘ﬁﬁﬁ?%ﬁ%é%m (SlﬂQ o dPii’a, vvherel n the binding

bi ndi ng prot

protein or antigen-binding fragnent is an scFv. 7. An isolated

bi ndi ng pr ot Qjéinitfne 28hictRA i RfkERe (EAGIR %oﬁgﬁﬁf&%l shétineDhAtdSold Gnd L- 21R
wherein the nﬁ rotein or antigen-bindling fragnent thereof conprises a
VL domai n an omai n, and wherein the VL domai n conprises SEQ ID

NO 221, and the npri pi =0 219

8. The blndlng prot O@Cﬁ t|geQ?YPQEQ&?P %%gﬁ%%%Q&%%gﬁﬁﬁéne o¢ PE)

2, 4, or 5, Jismm#nal (tSEQIEsN@c&) atQv@nomnsmwxgmmﬁLichesdnsmshmgwmamrmene or
antigen-binding fragnent for human IL-21R is at |east about 105 Ms'.

9. The binding protein or antigen-binding fragnent of any one of clains 1,
2, 4, or 5, wherein the binding protein or antigen-binding fragnent
inhibits interleukin-21 ("IL-21")- nediated proliferation of BaF3 cells
with an 1 C50 of about 1.75 nMor |ess, and wherein the BaF3 cells conprise
a human IL-21R 10. The binding protein or antigen-binding fragnent
of any one of clainms 1, 2, 4, or 5, wherein the binding protein or
antigen-binding fragnent inhibits IL-21-nediated proliferation of TF1 cells
with an 1050 of about 14.0 nMor |ess, and wherein the TFl cells conprise a
human | L-21R 11. The binding protein or antigen-binding fragnment of
any one of clains 1, 2, 4 or 5 mhereln the blndlng proteln or

o ~ A - - . Y I



- 93 - 12. The binding protein or antigen-binding fragnent of any
one of clains 1, 2, 4, or 5, wherein the binding protein or antigen-binding
fragnment inhibits 1L-21-nmediated proliferation of primry human CD4+ cells
with an | B B8P U3t 1.5 nMor 1ess, and wherein the Cﬂﬁh”se%qg{oéﬂ%rrpri se a
human | L-21R 13. The binding protein or antigen-binding fragnment of
any one of clains 1, 2, 4, or 5 wherein the binding protein or

anti gen-bi nding fragment specifically binds to an am no acid sequence that
is at |east about 95% i dentical to any smguence of at |east 100 conti guous
am no acids of SEQ I D NO 2. 14. The binding protein or

anti gen-bi nding fragnent of any one of clains 1, 2, 4, or 5 wherein the

bi ndi ng pr ot étarenedl  ankwgensHrcRdiyRee fksagment T skndrisbkissvidmetiindimgeodrel L- 21
to IL-21R %F. The binding rotein or antigen-bindin% fragnent of

any one of clG§pined LBRIGFISHIENEYY PR T S Y HE R E g V PG T &Y i CReCet LSRR
antigen-binding fragnent is 1gd. 16. The binding protein or

anti gen-bi nding fragnment of any one of clains 1, 2, 4, or 5, wherein the
bi ndi ng prot darentdl  anrivgeartivagi ng fragnent is human. 17. A

phar maceutic C sition conprising the binding protein or

ant i gen- bi ndiadr}% lfq%gr‘%ﬁgc%fwé’%) one of clains 1, 2, 4, or 5. 18. A

di agnostic kit conprising the binding protein or antigen-binding fragnent
of any one of clains 1, 2, 4, or 5. - 94 - 19. An isoal ated binding
protein or arfe¢rgiinetsorgried Yusageanse (shapgesdrom parental seuenge arebpidandyher ei n

t he bi ndi ng pmdedingdbr anti gen-bi nding fragment thereof conprises a VL
dormain and a VH donmai n, and wherein the VL donain conprises the am no acid
sequence encdteata(SEQYEP 86t 1Qe SBELHIBBYSVALCBED TCRCMNORDTIASHHPKEFREPYH donai n

R s e R e T T ke

of claim7 or 19, wherein the binding protein or antigen-binding fragnent

is an antib03¥. 21. The isol ated binding protein or antigen-binding
fragment of ClAHPRl7 R FIRRIFERREF ACTTREP B HER 178 ?&DB%%YHN%PSWF&%E-GE%& ng

fragment is am.s6hd vxmgﬁpd-Rlp&,Tés'é'&ﬁ%%@ﬁewﬁfnm\@é&ﬁ%%pm%ﬁ&% <120>
| NTERLEUKI N- 21" RECEPTCR BI NDI NG PROTEINS <130> 01997. 069000 <150> U

61/ 055, 500 <151> 2008-05-23 <160> 248 <170> Patentln version 3.5 <210> 1

<211> 2665 <§%%;ZEAM <§13> Hono sapi ens <220> <221> CDS <222> (236)..(1849)
<400> 1 gtcg cf&&a gégééagctg

Germlines LTVL

Example 8: Conversion of Library-Derived scFv to IgG

[0188] The CDR3 regions of the Vi and Vy domains of improved 18AS5 scFv
derivatives were amplified by PCR and subcloned into the germline-corrected Vi, and
Vy frameworks of the parental 18A5 by the following method. A PCR fragment
encompassing the 5° portion of the germlined 18A5 Vy gene was generated by
amplification of the plasmid pSMED2_OP18AS5G_hulgG1 with primers
BssHII_II_Vy_F (5’-GCTTGGCGCGCACTCTCAGGTGCAGCTGCAGGAG-3’)
[SEQ ID NO:230] and GVy_R_for_BssHII
(5’-TCAGGGAGAACTGGTTCTTGG-3’) [SEQ ID NO:231]. A PCR fragment
encompassing the 3’ portion of the Vi gene from the improved scFv clone VH3 was
amplified with the following primers: G_Vy_F_for_Sall
(5’-TCCAAGAACCAGTTCTCCCTG-3’) [SEQ ID NO:232] and scFv_Sall_Vy R



t gact cgggc tgggtgtgga ctgtcacccc cacgctgaac acacggaatg gatttctgag
cccgtcat ca gagtgacagg ttctcacccc aggcctctge ccagctgecca cccccagaag
aaagaagccg aaacagaagg tcttatgaca gcctgattgg ctgctttctc agaccctcat

cccat cagacwbDgo®riassagic cccgtgggag tcagc atg Met 1 ccg CEI/Ipg@9nEIsgcc gcece
ccc ttg ctc ctg ctg ctg ctc cag gga ggc Pro Arg Ay Trp Ala Ala Pro Leu Leu
Leu Leu Leu Leu Gn dy Ay 51015 tgg g9c tgc ccc gac ctc gtc tgc tac acc
gat tac ctc cag acg gtc Trp Ay Cys Pro Asp Leu val Cys Tyr Thr Asp Tyr Leu
G n Thr Val 202530 atc tgc atc ctg gaa _a]Eg tgg aac ctc cac ccc agc acg ctc
acc ctt Ile Cys Ile Leu u Met Trp Asn ‘Ceu H's Pro Ser Thr Leu Thr Leu
354045 acc tgg caa gac cag tat gaa gag ctg aag gac gag gcc acc tcc tgc Thr

Trp Gn Asp %’SGEX%C%TC(% A%@%AQ@BC%@RC@&%GE%C&@G@%&%@O 65 age

ctc cac agg tctg gcc cac aat gcc a gcc acc tac acc’'tgc Ser Leu Hs Arg
Ser Al a H s ASBQAD&N(:n83]HiPsaghleats Muie datpuiified, Eydthéd ied@o e mixgdagat gta ttc

cac ttc atg gcc_gac gac att ftc, agt gtc aac H s Mt Asp Val Phe H s Phe Met
Aa Asp Asp HlibeLwia mersideativgs suoBstliE Cada e SAE ek 'R BECRRS ¢ ac t oo
cag gag tgt QempRECY bdne GlaEmbhee ﬂmwzé%}ﬂge@e@wﬁﬁ@sglﬂ afitP Sall ¥d lﬁgfedﬁt? Au Cys

Ay Ser Phe Leu 100105110 €tg gct gag agc atc aag ccg gct CCC CO ttc aac
gtg act gtg aoectbeepnMimnghe cSestank Fegidny of RmpandkE1 Pt aPriplePhsamidimgeal Thr Val

I 3AOL201 b bR S £ BT BSnSERA nl, f20 303 O
130135140145 (g4cv4 IR RIAS-8CEATGICRICATT ACTCACCACITCATACEG-TH)J cag tac
T 5160 ISEQD NG:2341H ordhr to alth (Y coding sequénca bt the Vi I segmentro 1 9

conform to the JH1 germline sequence, and ligated into a human IgG1-triple-mutant

constant region vector.

[0189] The Vi genes from improved scFv were subcloned by a similar method.

A PCR fragment encompassing the 5’ portion of the 18AS Vi, gene was generated by

amplification of the plasmid pSMENZ2_OP18AS5G_hu Lambda with primers

BssHII_IT_V;_F (5’-GCTTGGCGCGCACTCTTCCTCTGAGCTGACCCAG-3")

[SEQ ID NO:235] and scFv_V_R_for_BssHII

(5°-GCCTGAGCCCCAGTGATGGTCA-3’) [SEQ ID NO:236]. PCR fragments

encompassing the 3’ portions of the Vi, genes from improved scFv clones were

amplified with the primers GV _F_for_Xbal

(5’-ACCGCCTCCCTGACCATCAC-3’) [SEQ ID NO:237] and scFv_Xbal_V;_R

(5’-GCGCCGTCTAGAGTTATTCTACTCACCTAAAACGGTGAGCTGGGTCCC

TC-3") [SEQ ID NO:238]. Fragments were gel-purified, and then fragments

corresponding to the 5’ and 3’ portions of each gene were mixed and amplified with

the outside primer set BssHII_II_Vi_F and scFv_Xbal V_R to generate complete

V1, gene fragments. These were digested with BssHII and Xbal, and ligated into a

vector containing the constant regions of the human lambda gene.



aac cgg gga gac ccc tgg gct gtg agt ccg agg aga aag ctg atc tca766 Asn Arg
Gy Asp Pro Trp Ala Val ser Pro Arg Arg Lys Leu Ile Ser 165170175 gtg gac
tca aga agt gtc tcc ctc ctc ccc ctg gag ttc cgc aaa gac8l4 Val Asp Ser Arg
Ser Val Sewolesd/lusdzPro Leu G u Phe Arg Lys Asp 18018530 ¢@omgsist at gag
ctg cag gtg cgg gca ggg ccc atg cct ggc tcc tcc862 Ser Ser Tyr G u Leu Gn
Val Arg Ala Ay Pro Met Pro Ay Ser Ser 195200205 tac cag ggg acc tgg agt
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Vy domain). Each plasmid in the pair (1.4 ug) was combined with the TRANSIT®
transfection reagent (Mirus, Madison, W1) according to the manufacturer’s
instructions, and DNA:TRANSIT® reagent complexes were added to monolayers of
cos-7 cells growing in Dulbecco’s Modified Eagle’s medium (DMEM) / 10% heat-
inactivated fetal bovine serum / penicillin / streptomycin / 2 mM L-glutamine in
6-well tissue culture plates. After 24 hr, the medium was changed to a serum-free
medium (R1CD1), and was then collected 48 hr later. Binding proteins, now

comprising full-length antibodies, were quantitated by anti-human IgGG ELISA.

Example 9.2: Activity of Anti-IL-21R IgG in Neutralization of Cell Proliferation
[0191] The 80 transiently expressed IgGs in serum-free conditioned medium were
tested for activity in IL-21-dependent proliferation assays in three cell lines as
described above: (1) human IL-21R-BaF3 cells, (2) murine IL-21R-BaF3 cells, and
(3) human IL-21R-TF1 cells. All 80 pairs showed neutralization of proliferation of
human IL-21R-expressing BaF3 cells, and all pairs except those involving VH4
showed neutralization of human IL-21R-expressing TF1 cells (data not shown). All
80 pairs also showed neutralization of proliferation of murine IL-21R-expressing
BaF3 cells, with the strongest neutralization generally associated with light chains
paired with the parental heavy chain and the weakest neutralization generally
associated with the VH4 heavy chain (data not shown). Neutralization data from the
most potent 21 IgG combinations (AbA-AbU) are shown in FIG. 5, and ICs data are

summarized in Table 6.
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[0193] A subset of binding proteins was tested for binding to rat, cynomolgus

monkey, human IL-21R, or human IL-2R-y common subunit expressed transiently on

the surfaces of CHO-PA-Dukx cells. Cells were transfected 48 hr prior to the assay.

On the day of the assay, cells were washed gently 5X in PBS containing 0.9 mM
CaCl, and 0.45 mM MgCl. (PBS / CaMg) on an automated plate washer (Titertek,
Huntsville, AL), and blocked for 1 hr at RT in PBS / CaMg / 5% nonfat dry milk.

Conditioned media from transiently expressed anti-IL-21R IgGs were serially diluted

in blocking buffer and added to the cells in the blocked plates for 1 hr at RT, Cells

were washed 5X with PBS / CaMg and then incubated with horseradish peroxidase-

conjugated anti-human IgG for 1 hr at RT. Cells were then washed 10X in PBS /

CaMg and all of the wash buffer was removed. Cells were incubated with 100 ul

TMB until the color reaction reached saturation, stopped with 100 pl of 0.18 M
H2S0,, and read at A450 on a Perkin Elmer ENVISIONT™ plate reader.

[0194] All of the twenty-one IgGs bound to CHO cells transiently expressing human
(FIGs. 6a-c), rat (FIGs. 6d-f), or cynomolgus monkey (FIGs, 6g-i) IL-21R. Most

showed no binding above background to a control protein (human gamma ()

common chain) transiently expressed on CHO cells, but a subset of IgGs (AbD, AbE,
AbF, AbH, AbL, and AbM) bound above background at 13 nM or greater

(FIGs. 6j-1). Data are summarized in Table 6.
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|| e seabBr p Ar g.lger Asp 3]3J&r u Aﬂ%j 1.147 1.09 1.333 0.107

ABC 0.82 3.36 0.03 1.218 0.999 1.277 0.137

ABD 0.91 2.67 0.01 1.247 0.874 1.375 0.197

AbE 0.56 2.28 0.04 1.257 1.111 1.423 0.223

AbF 0.54 241 0.304 1.347 1.001 1.458 0.433

AbG 0.77 3.84 0.07 1.35 1.112 1.304 0.108

AbH 0.94 3.64 0.327 1.35 1,097 1.324 0.152

AbL 1.00 3.80 0.224 1.237 1.088 1.209 0.107

AbJ 0.65 4.60 0.4 1.217 1.261 1.273 0.126

AbK 0.98 4.00 0.079 1.364 1.175 1.338 0.108

AbL 0.68 425 0.227 1.454 1.257 1.514 0.219

ABM 1.08 4.22 0.125 1.197 0.78 1.45 0.224

AbN 0.50 1.59 0.435 1.214 0.702 1.497 0.136

AbO 0.52 291 0.065 1.107 1.101 1.358 0.108

AbP 0.75 3.48 0.03 1.308 1.03 1.313 0.112

AbQ 0.68 4.62 0.153 1.255 1.161 1.31 0.125

ABR 0.87 3.94 0.302 1.334 1.108 1.35 0.109

AbS 1.53 5.00 0.04 1.017 1.166 1.224 0.118

AbT 0.67 3.26 0.093 1.078 0.994 1219 0.102

AbU 0.73 3.13 0.184 1.289 0.927 1314 0.104

Example 9.4: BIACORE™ Analysis of Selectivity of Anti-1L-21R 1gG Binding to

Human I1L-21R

[0195] The specificity of binding of a subset of transiently expressed anti-IL-21R
binding proteins (here antibodies) was tested on a BIACORE™ 2000 surface

plasmon resonance instrument. Anti-human-IgG, anti-murine immunoglobulin

antibodies, and murine IL-21R-H/F were immobilized onto a research-grade

carboxymethyl-dextran chip (CM5) using standard amine coupling. The sensor chip

surface was activated with EDC/NHS for 7 min at a flow rate of 20 ul/min. The first

flow cell was used as reference surface to correct for bulk refractive index, matrix

effects, and nonspecific binding. Capture antibodies (7,150 resonance units (RU) of



130135140 Pro Ala Phe Tyr Met Leu Lys Ay Lys Leu Gn Tyr Au Leu G n Tyr
145150155160 Arg Asn Arg Ay Asp Pro Trp Ala Val Ser Pro Arg Arg Lys Leu

165170175 Ser Val Asp ser Arg Ser Val Ser Leu Leu Pro Leu Qu Phe Arg
180185%9Qodsns2er Ser Tyr GQu Leu G n Val Arg Al a GcenResodeiis?Pro Ay
195200205 Ser Tyr Gn @y Thr Trp Ser Au Trp Ser Asp Pro Val Ile Phe
210215220 Thr G n Ser Qu GQu Leu Lys AQu @y Trp Asn Pro H's Leu Leu
225230235240 Leu Leu Leu Leu Val Ile Val Phe Ile Pro Ala Phe Trp Ser

Ile
Lys
Ser
Gn
Leu
Leu
Pro
Asp
Leu
Cys
Leu
Ser
du
Leu
Ay

Lys
Ser
Phe
Ay
H s
dn
Phe
Arg
Asp
Tyr

245250255 Thr H's Pro Leu Trp Arg Leu Trp Lys Lys Ile Trp Al a Val
260265270 Pro G u Arg Phe Phe nmeEt Pro Leu Tyr Lys Ay Cys Ser vy
275280285 Lys Lys Trp Val Ay Ala Pro Phe Thr Ay Ser Ser Leu Qu

290295300 Prao. T Pro duy Val .P Thy, Ley G |, Tyr S

305070318330 pr g (ay oust Cpaeie Cef o o ey K 2fherny oy
A u 32593303 3Partl AuriledF @nbbBlonidw E113)S@te difiReddoM 0YR@/mIRho Lys Pro
Trp 340345350 Pro Thr Ala @ n Asn Ser Ay Ay Ser a Tyr Ser Gu

Asp 356860868 Ruierpl ST randinjedtas pverthe Sebvated suifaep. Rpnaigalg Thr Val

élr g ?ézt%)ﬁze%?’g%gupgwl“(lere(%IXCkFe)cr:l (\)Nit%/ls.o Mq‘srthz;l_lg mFi)rEeO(plc-IyBS.O).s The %’o?ecﬁalu Asp Asp
weights of the anti-human 1gG and the anti-murine IgG were both 150 kD, and the
molecular weight of the IL-21R monomer was 27 kD.
[0196] Conditioned media containing anti-IL-21R antibodies and antibody controls
(murine anti-human IL-2RP and murine anti-human IL-4R (R&D Systems,
Minneapolis, MN); human anti-human IL-13 (Wyeth, Cambridge, MA)) were diluted
in HBS / EP buffer supplemented with 0.2% bovine serum and injected onto all four
flow cells of the BIACORE™ chip, capturing 500-700 (RU) of antibody on the
species-appropriate capture antibody. Following a 5 sec washing period, 50 nM
solutions of a positive control protein (murine IL-21R-H/F), two human proteins
related to IL-21R (human IL-2RP and human sIL-4R (R&D Systems)), or an
unrelated His/FLAG-tagged protein (human IL-13-H/F), were injected over the
captured antibodies on the chip. The asscciation and dissociation phases were
monitored for 120 and 180 sec, respectively, followed by two 5 l injections of
glycine (pH 1.5) to regenerate a fully active capturing surface. All binding
experiments were done at 25°C in HBS / EP buffer. Blank and buffer effects were
subtracted for each sensorgram using double referencing.
[0197] All of the anti-IL-21R antibodies tested (18A5 antibedy and AbA-AbU)
showed clear binding to murine IL-21R, but no binding to the IL-21R-related
proteins human IL-2R and human soluble IL-4R, or to the unrelated His/FLAG-
tagged protein human IL-13-His/FLAG (FIGs. 7a-¢). Controls indicated that IL-2R[3
and human soluble IL-4R could be captured by specific anti-IL-2RP and anti-IL-4R
antibodies (FIG. 7d).



385390395400 Ala Leu Asp Leu Asp Ala Ay Leu GQu Pro Ser Pro Ay Leu GQu
Asp 405410415 Pro Leu Leu Asp Ala Gy Thr Thr Val Leu Ser cys Ay cys Val
Ser 420425430 Ala Ay Ser Pro Ay Leu Ay Ay Pro Leu Ay Ser Leu Leu Asp
Arg 435440¢6420892332yS Pro Pro Leu Ala Asp Ay A u Asp Tedr/dS26006l3isd y Leu
Pro 450455460 Trp Ay Ay Arg Ser Pro dy Ay Val Ser Qu Ser Au Ala Gy
Ser 465470475480 Pro Leu Ala Ay Leu Asp Met Asp Thr Phe Asp Ser dy Phe
Val Ay 485490495 Ser Asp Cys Ser Ser Pro Val G u cys Asp Phe Thr Ser Pro
Gy Asp 500505510 Qu Gy Pro Pro Arg Ser, Tyr Leu Arg A n Trp Val Vval Ile
Pro Pro 515520525 Pro Leu Ser Ser Pro G"V'Pro G n Ala Ser 530535 <210> 3
<211> 2628 <212> DNA <213> Mius nuscul us <220> <221> CDS <222> (407)..(1993)

cggtaccagc tgtct L gttctcct 1gt.gt tc acqgt.cactt 60 ccgcaagt ct

gcccat cect g%@@g%?ccg g@fféﬂ%’f gg’g@’é@’é@g&@ﬁ“ﬁ%%?g‘f[@?ct gt ctggctgeec

cagccctact gigiys Fetén MHiBbAOOGUEABKLGI triple-mutant versions: AbS, AbT, AbO, AbP,
and AbU; and double-mutant versions: AbQ and AbR) were transiently expressed in

cos-7 cells and purified for further analysis. In addition, three versions of AbT with
human IgG tails expected to have different levels of Fe receptor binding (wild-type
IeG1, IgG4, and IgG1 double-mutants) were also prepared. The TRANSIT® protocol
described above was followed, except that 25 g of each plasmid was used to
transfect cells in each of eight T-175 flasks. Following the first harvest of
conditioned medium, fresh R1CD1 was added and then collected after an additional
72 hr. Conditioned media were pooled and filtered on a 0.22 pum filter. Antibedies
were loaded onto protein A resin, eluted with 20 mM citric acid / 150 mM sodium

chloride (pH 2.5), neutralized with Tris (pH 8.5), and dialyzed into PBS.

Example 9.6: BIACORE™ Analysis of Antibody Binding to Human and Murine
IL-2IR

[0199] The kinetics of binding of anti-IL-21R antibodies to human and murine
IL-21R-H/F was tested on a BIACORE™ surface plasmon resonance instrument.
Anti-human IgG antibodies (Invitrogen Corporation) \;vere immobilized onto a
research-grade carboxy-methyl-dextran chip (CM5) using standard amine coupling.
The surface was activated with EDC/NHS for 7 min at a flow of 20 pl/min. The first
flow cell was used as a reference surface to correct for bulk refractive index, matrix
effects, and nonspecific binding. The anti-human-Fc antibody was diluted to

20 pwg/ml in 10 mM sodium acetate buffer (pH 5.0), and 2950-3405 resonance units
(RU) were captured con each of the four flow cells. Remaining activated groups were
blocked with 1.0 M ethanolamine-HCI (pH 8.5).

[0200] Anti-IL-21R antibodies were diluted to 0.1-0.2 pg/ml in HBS / EP buffer
supplemented with 0.2% bovine serum albumin and loaded onto the BIACORE™
chip. Following a brief washing period, solutions of 0-100 nM human IL-21R-H/F
or 10-500 nM murine IL-21R-H/F were injected over the chip at a flow rate of

50 pl/min. The association phase was run for 3 min for human and murine IL-21R
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and 8¢-~d (murine IL.-21R-His/FLLAG). Binding kinetic parameters are shown
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in Table 7A, and additional kinetic data from a replicate experiment are shown in
Table 7B.
[0201] In addition, AbS and AbT were tested for binding kinetics to cynomolgus
monkey IL-21R-His/FLAG by the above-described protocol. Binding profiles to
human and cynomolgus monkey IL-21R-H/F were similar for both AbS and AbT
(FIG. 9). FIG. 9 shows cynomolgus monkey IL-21R-His/FLAG binding to
ADBS (9a); and to AbT (9¢); and human IL-21R-His/FLAG binding to AbS (9b);
and AbT (9d).

Table 7A: Kinetic Parameters of Anti-IL-21R Antibody Binding Human and

Murine IL-21R-His/FLAG
FHuman IL-21R Murire IL-21R

ka kd KD ka kd KD
Antibody (1/Ms) (1/s) (M) (1/Ms) (1/s) (M)
18A5 2.43E+05 1.08E-03 4.43E-09 2.12E+05 1.53E-02 7.20E-08
AbO 2.41E+05 L.I4E-04 4.75E-10 1.12E+05 5.49E-03 4.92E-08
AbP 1.94E+05 1.19E-04 6.15E-10 9.99E+04 5.08E-03 5.08E-08
AbQ 4.39E+05 9.34E-05 2.13E-10 3.01E+05 2.07E-02 6.88E-08
AbR 1.70E+05 9.61E-05 5.67E-10 7.65E+04 4.93E-03 6.43E-08
AbS L44E+05 2.91E-04 2.02E-09 L.99E+05 3.32E-03 1.67E-08
AbT 1.79E+035 6.78E-05 3.79E-10 2.11E+05 3.31E-03 1.57E-08
AbU 1.86E+05 8.18E-05 440F-10 9.81E+H4 4.34E-03 4.42E-08
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Example 9.7: BIACORE™ Epitope Competition Assay
[0202] Antibodies AbS and AbT and the parental antibody 18A5 were immobilized
directly onto a CM5 BIACORE™ chip. Murine IL-21R-H/F (100 nM) was allowed

to flow over the chip for 300 sec, followed by a wash (100 sec), and then a 5 pg/ml
solution of either AbS, AbT, DS, or a nonneutralizing anti-mIL-21R antibody (7C2)

was allowed to flow over the surface. No additional binding was observed with AbS,
ADbT, and D3, indicating that their binding site on mIL-21R-H/F was blocked by
concurrent binding to AbS, AbT, or 18AS5 antibody (FIG. 10a). In contrast, the
nonneutralizing control anti-II.-21R antibody 7C2 was able to bind to mIL-21R-H/F

captured on AbS, AbT, or 18A5 antibody, indicating that this control antibody bound

at a different epitope from the one bound by the capture antibodies.
[0203] Similarly, AbS and AbT did not bind to human IL-21R-H/F captured by AbS
or AbT immobilized 6n a CM5 BIACORE™ chip, while the control anti-human
IL-21R antibody (9D2) was able to bind human IL-21R-H/F captured by AbS or AbT
(FIG. 10b). This observation suggested that the binding site for AbS is blocked by

concutrent binding by AbT, and vice versa.

Example 9.8: Cell-based Proliferation Assays

[0204] Purified 1gGs were tested for activity in IL-21-dependent proliferation assays

in three cell lines as described above: human II.-21R-BaF3 cells, murine

IL-21R-BaF3 cells, and human IL-21R-TF-1 cells. All showed strong inhibition of



Lys Lys Phe Pro Ay Leu Pro Gy Leu Qu Qu Gn Leu Gu Cys Asp 325330335
gga atg tct gag cct ggt cac tgg tgc ata atc ccc ttg gca gct ggclda7l Ay Met
Ser Qu Pro Ay H's Trp Cys Ile Ile Pro Leu Ala Ala Ay 340345350355 caa
gcg gtc tcwogesyiisssagt gag gag aga gac cgg cca tat ggtpcatigaéevisspén Val Ser
Ala Tyr Ser Gu Gu Arg Asp Arg Pro Tyr dy Leu 360365370 1519 gtg tcc att
gac aca gtg act gtg gga gat gca gag ggc ctg tgt gtcl567 Val Ser Ile Asp Thr
Val Thr Val Gy Asp Ala Au Ay Leu cys Val 375380385 tgg ccc tgt agc tgt
gag gat gat ggc tat cca gcc atg aac ct gssgat 1615 Trp Pro Cys Ser Cys G u Asp
Asp Ay Tyr Pro Ala net Asn Leu Asp 390395400 gct ggc cga gag tct ggc cct
aat tca gag gat ctg ctc ttg gtc acalé63 Ala Ay Arg A u Ser Gly Pro Asn Ser
A u Asp Leu Ley .Leu Val Thr 40 415 t tt ct ¢ ggc t gt
gte ton oot A5Gt AR miggs el Tadspenra el Terinall sedolRey AT e val
Ser Ay Ser Ghyokae p&reﬂtaﬂmmﬁlc%bﬂe% AGda §€¢§1e%€ﬁ’dlﬁ@@ ofllGmah a Cctg
gac agg ttg gg 1ctg tca ttt1759 Leu Q Ser Leu Leu Asp Arg
T-

y
Leu Arg Leu P@F@mﬂﬂﬂﬁm%@lﬁh@@afgﬁ(% %gbllgla?@eﬂgél&@a%ca gac
cca acc t Thr Tr
Arg Thr 393 %@%%@g%%fgf 13“185 1?" k%q]%(’g’tmg h'émangﬁ’ %E@Tgblaceg tﬁcc ccc P

cct ggt ctg gao pEiQ oEhyméd lequSHc) GFLG. 3% debidtsAheesdlty ob@f additonkr o Gy
Leu Asp 470475480 atg gac aca ttt gac agt ggc ttt gca ]gt tca gac tgt ggc
agc ccc Met A8gyvhthep @tmﬁh@é@ﬂ@‘%lq&ﬁé VARE @91%@1313%% Scys Ay Ser Pro

485490495 gtg gag act gat gaa gga ccc cct cga agc tat ctc cgc cag tgg gtg

Val G u Thr As GQu dy Pro Pro Arg Ser Tyr Leu Arg @n Trp Val 500 505 510
515 Table 8: Neutrahzatlon of Proliferation o Human IL-21R-BaF3 Cells, Murine

1L-21R-BaF3 Cells, and Human IL-21R-TF-1 Cells

Human Murine Human
IL-21R-BaF3 1L.-21R-BaF3 IL-21R-TF1
Neutralization Neutralization Neutralization
Antibody IC50 (nM) ICso (HM) ICso (IIM)
18A5 13.99
antibody 1.71 177.23
ADbR 0.56 0.34 1.63
AbS 0.68 0.04 6.67
AbT 0.30 0.05 2.32
AbX 0.54 nd nd
0.20 (human 0.04 (mouse 7.22 (human
IL21R-Fc IL-21R-Fc) IL-21R-Fc) IL-21R-F¢)

Example 9.9: Primary Human B cell Proliferation Assays

[0205] Anti-IL-21R antibodies were tested for their ability to inhibit IL-21-
dependent proliferation of primary human B cells. Buffy coat cells from healthy
human donors were obtained from Massachusetts General Hospital (Boston, MA).
The cells were incubated with a ROSETTESEP™ B cell enrichment cocktail
(StemCell Technologies, Vancouver, Canada), and B cells isolated according to the
manufacturer’s instructions. The resulting population (60-80% CD19" B cells) were
cultured in RPMI containing 10% FBS, 50 U/m] penicillin, 50 j1g/ml streptornycin,
and 2 mM L-glutamine at 1x10°/well in 96-well flat-bottom plates. B cells were
pretreated with serially diluted anti-human IL-21R antibodies in a 37°C incubator
adjusted to 5% CO, for 30 min. The treated B cells were then stimulated with



gtc agg acc cct cca cct gtg gac agt gga gcc cag agc agc Val Arg Thr Pro Pro
Pro Val Asp Ser Ay Ala An Ser Ser 520525 tagcatataa acatgtaggg
gtgtgtgtgt tattgtaatg caaacttgct gcaaccaatt agaaggagag gaggagagga

cat gagcct gwadgesageag aat aacaaaa taaccagcta gtgtgt gt gtpcaitsg@@iotgs:
ctaaattctc gtgtaaacct actggaggga aggagagacc gaggagagga tggccaggag

tt agaagagt aaaaaaaaaa tagtgagaag gtgtgtgtgt gtgttagcac tacccaaagt
tgttccttaa ttagaggtag aagaggagaa gaggagagga aaacagcaag agattagggg
agcggccgcect  aggcctctga gcctggcatt tacagtgtga gtgtgtgtgt gtgtgtagtagt
gtgtgtgtgt atccatgttg ggatttggtc tgttgct®at'g tctaggccta cgagtgaatt
ctcatgttta tttaatacca ttggttaaat aaaattggct ggggcttttg agttacctgt

guagagguac LAFEraa0dn SLARCO0 B BRAURT BDCEn daRceh LRGPt Aa
agccaattaa ct 1ne?81]§)&’ayéf1n<2§-7:bé 1%%at6?§t§€sté%% 5?2é§> Mﬁa@%ﬁlﬂﬁ1€§wé"e’00> 4
Met Pro Arg y Leu Leu Leu Hs Gy 151015 Al a

Trp Ser Cys Ip@lsed\wpihﬂeﬁwd‘lhvelb%thmdﬂdn@eMpEmw (IEEN))'En@haImsteZtﬁZErso Ile Thr

Cys Val Leu u Thr 0 . Asn Pro. le Leu Ser 404 Leu Thr Trp
G Aop Gy T SRR e B B imsirporpith SO Eer Lou 1 &
Arg Ser QG y quald&mumionmﬁntmos Al & ¢ mpTwedEhﬁbcﬁl&Z%ﬁ&mz&agﬁmS Cys Hi's

Met Arg Leu Ser G n Phe Leu Ser Asp Qu Val Phe Ile Val 859095 Asn Val Thr

Asp G n Ser dependsy pralifergion with gepigr pyjencrthan dag papendal 1802 ewibedy val Leu Al a
Au Ser lle L(Fforlﬁa-ﬁ‘! Pabie 9: ﬁgoose%%%)yal Thr Val 115120125

Table 9: Neutralization of Human Primary B Cell Proliferation

Neutralization of B cell

Antibody proliferation 1Csy (nM)
AbQ 0.16
AbR 0.22
AbS 0.44
AbT 0.14
AbU 0.13
18A35 antibody 1.86

Example 9.10: Primary Human T cell Proliferation Assays

[0206] Anti-IL-21R antibodies were tested for their ability to inhibit IL-21-
dependent proliferation of primary human CD4" T cells. Buffy coat cells from
healthy human donors were obtained from Massachusetts General Hospital. CD4*
T cells were isolated by negative selection using ROSETTESEP™ CD4" T cell
enrichment cocktail (StemCell Technologies), according to the manufacturer’s
instructions. The resulting population was ~80-90% CD4*/CD3" T cells. Enriched
human CD4" T cells were activated for 3 days with anti-CD3/anti-CD28-coated
microspheres in RPMI containing 10% FBS, 100 U/ml penicillin, 100 pg/ml
streptomycin, 2 mM L-glutamine, and HEPES in a 37°C incubator adjusted to 5%
COa. After activation, the microspheres were removed and the cells were washed
and rested overnight at approximately 1x10° cells/ml in culture medium, The rested

cells were then washed again before addition to the assay plates. Serial dilutions of



Al a
Pro

Phe Ser Gy Arg Tyr Asp Ile Ser Trp Asp Ser Ala Tyr Asp G u 130135140
Ser Asn Tyr Val Leu Arg Gy Lys Leu Gn Tyr Au Leu G n Tyr

145150155160 Arg Asn Leu Arg Asp Pro Tyr Ala Val Arg Pro val Thr Lys Leu

Ile
Lys
Thr
Gn
Leu
Lys
Pro
Asn
Leu
Tyr
Au
Ile
Asp
Al a

165170W 6 080143¢al Asp Ser Arg Asn Val Ser Leu Leu Rr@rédaboofdidigPhe Hi s
180185190 Asp Ser Ser Tyr G n Leu Gn Val Arg Ala Ala Pro Gn Pro Gy

195200205 Ser Phe Arg Ay Thr Trp Ser Qu Trp Ser Asp Pro Val Ile Phe
210215220 Thr Gn Ala Gy GQu Pro Au Ala Ay Trp Asp Pro H's Met Leu
225230235240 Leu Leu Ala Val Leu Ile Ile Val Leu Val Phe met Gy Leu
Il e 245250255 His Leu Pro Trp Arg L'eﬁ?‘Trp Lys Lys Ile Trp Ala Pro Val
Thr 260265270 Pro A u Ser Phe Phe Gn Pro Leu Tyr Arg Qu H's Ser Ay

Phe 275280285 L s Trp Val Asn Thr Pro Phe Thr Ala Ser, Ser |le GQu
O 5002088aRmEh IL-aY Feckpr podiRy warh mah i dsre i i o dibolgHedr Lo
Pro 30531%&4@?»%%4\&@11&%@ bg-:ltma kér?en't—ﬂﬂsadm%nBfﬁ’urﬁlyﬂ_,Lﬁu(ZBhQ/n@fMalLeu du
G n Leu 325330335 G u S er Gu P Ay H's Trp cys Ile

Pro Leu 3403283%0) any t'heAq:tafa@dwnGmteAIQD‘lva]ceﬁeﬂOAteilsngqH) SBhe iites G u Ar g
Arg Pro %‘?%% %g%ul]}/ed tGl Xn achJtl %1 3 E? ays anc! pulAsdpw;Elhf u(\,@l fhr val Gy Asp

Gu Gy
3H-thy,:rmdme (Perkin Elmer (NEN)) during the final 6 hr of the assay. Cells were
harvested onto glass fiber filter mats and *H-thymidine incorporation was determined
by liquid scintillation counting. All of the improved antibodies neutralized IL-21-

dependent proliferation with greater potency than the parental 18AS5 antibody
(FIG. 13, Table 10A; also see FIG. 26f).

Table 10A: Neutralization of Human Primary T Cell Proliferation

Neutralization of T cell

Antibody Proliferation 1Csy (nM)
AbO 0.06
AbP 0.02
AbQ 0.08
AbR 0.04
AbS 0.06
AbT 0.03
AbU 0.03
18A35 antibody 1.42

Example 9.11: Primary Murine T cell Proliferation Assays

[0207] Anti-IL-21R antibodies were tested for their ability to inhibit IL-21-
dependent proliferation of primary murine CD8" T cells. Popliteal, axillary, brachial,
and inguinal lymph nodes and spleens from 12-week-old female BALB/C mice were
collected. A single-cell suspension of the spleen cells was depleted of red blood cells
using 0.16 M NH,4Cl in 0.017 M Tris (pH 7.4). The spleen and lymph node cells
were pooled and enriched for CD8" cells using a murine T cell CD8 Subset Column
Kit (R&D Systems). Murine CD8" cells (3x10"; suspended in DMEM containing
10% fetal calf serum and supplemented with 0.05 mM B-mercaptoethanol, 2 mM
L-glutamine, 0.1 mM nonessential amino acids, 1 mM sodium pyruvate, 100 U/ml



Leu

Cys Val Trp Pro Cys Ser cys Qu Asp Asp Ay Tyr Pro Al a Met

385390395400 Asn Leu Asp Ala Ay Arg Gu Ser Ay Pro Asn ser Qu Asp Leu

Leu
Ser
Arg
Arg
Pro
Asp
Leu
Adn

405410415 Leu Val Thr Asp Pro Ala Phe Leu Ser Cys Ay cys Val Ser Ay
42042543 08 4s348u Arg Leu Ay Gy Ser Pro Ay Ser LgiwodsfisArg Leu
435440445 Leu ser Phe Ala Lys Qu Gy Asp Trp Thr Ala Asp Pro Thr Trp
450455460 Thr Ay Ser Pro Ay Ay Gy Ser Au Ser Qu Ala Ay Ser Pro
465470475480 Ay Leu Asp Met Asp Thr Phe Asp Ser Gy Phe Ala Ay Ser

Cys 485490495 Ay Ser Pro Val Qu Thr. Asp Qu Gy Pro Pro Arg Ser Tyr

Arg 500505510 G n Trp Val Val Arg T’ Pro Pro Pro Val Asp Ser Ay Al a
Ser 515520525 Ser <210> 5 <211> 354 <212> DNA <213> Honp sapi ens <400>

5 caggtgcagc tgc C gcccagga ct gaaga cttcggagac cctgtccctc60
acctgcget g tcaeﬁpagﬁﬁ&bw TERlg ygata@‘gg‘i B¥t aeqt@aﬁgaf‘%l'ﬁ‘g%lete 8@&3\3@50
cccccaggga ag@gaht pgaciadonpih@e BB BiALEh&S S nftt. 29 (SO8SRICAHEGHA B4t 80

aacccgcccc tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc240
ct gaaact ga gcthewglyalhedest enftadine warsgyered ingriphtatedesieinge ay 8¢ aggtlggelo0

210 16 <SRG A S T P ERE T, BRub ST GRS G 1 ser

Ay

Pro Gy Leuu¥atellYerellbelsdkitkh 8 uCi methyl-*H-thymidine/well (GE Healthcare).
The cells were harvested using a Mach III cell harvester (TomTec, Hamden, CT) and
counted using a Trilux microbeta counter (Perkin Elmer). Aside from AbP, all of the
improved antibodies neutralized IL-21-dependent proliferation with greater potency

than the parental 18A5 antibody (FI1G. 14, Table 10B; also see F1G. 26g).

Table 10B: Neutralization of Murine Primary T Cell Proliferation

Neutralization of T cell
Antibody Proliferation 1C5 (nM)
AbO 492
AbP no inhibition
AbQ 0.85
AbR 0.13
AbS 0.02
AbT 0.61
AbU 1.79
18A5 antibody >83

Example 9.12: ADCC Assay

[0208] Anti-IL-21R antibodies were tested for their ability to induce antibody-
dependent cellular cytotoxicity (ADCC) when bound to target cells. The day before
the experiment, PBMC were isolated from buffy coat by diluting the buffy coat

1:1 in PBS, layering it over FICOLL® (GE Healthcare), and centrifuging at 1200 g
for 20 min. PBMCs were removed from the top of the FICOLL® layer, washed, and
stimulated overnight with 10 ng/ml IL-2 and 10 ng/ml IL-12 (R&D Systems). The
day of the experiment, stimulated PBMCs were collected by centrifugation and
resuspended in media at 1x10° cells/ml. BJAB cells were labeled with 0.5 pM CFSE
(MOLECULAR PROBES®, Invitrogen Corporation) for 10 min at 37°C, and then



151015 Thr Leu Ser Leu Thr Cys Ala Val Ser Ay Tyr Ser Ile Ser Ser Gy
202530 Tyr Tyr Trp Ay Trp Ille Arg Gn Pro Pro Ay Lys Ay Leu Qu Trp
354045 Ile Ay Ser Ile Ser Hs Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu
505560 LyswoeloodNgsayal Thr I1e Ser Val Asp Thr Ser Lys wsipdzhddoiig: Ser
65707580 Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
859095 Ala Arg Ay Gy Ay Ile Ser Arg Pro Qu Tyr Trp Ay Lys Ay Thr

100105110 Leu Val Thr Val Ser Ser 115 <210> 7 <211> 354 <212> DNA <213>

Hono sapi ens

<400> 7 caggtgcagc acctgtgccg cctcctggca aacccccctc

ct gaagct gt ggaatctcca tgcaggagtc tgtccgicta agggcct gga tgaagtccag
cctctgtgac gacctgagta tggccctgge ctccatctcc gtggatcggec agtgaccatc

aco0cogtat ogtRELT Y e L PP Be Ho0E oAt YRIOR o el oyead Eoh e bl

actact gt gc t gaCodt GitSbottcHiple 1Ok I0UR1GIIRGAL0GAGHIIRE Gy GLSdhd £t CC

cagaggcggc ctct

antibodies were added to the BJAB cells, followed by 5x10° PBMC in 50 ul, giving
a final 1:25 target:effector cell ratio. Cells were incubated at 37°C for 6 hr and
stained with propidium iodide (PI) to label dead and dying cells. Killing of target
cells (CFSE") was assessed by measuring PI staining in a FACSCALIBURT flow
cytometer (BD Biosciences). Only one anti-IL-21R antibody, AbZ, which has a
wild-type human IgG1 constant region, showed ADCC above the background level
displayed by a control anti-I[-13 antibody that did not bind to the target cells. All
antibedies with the same variable domains as AbZ, including forms with human
IgG4 (AbY), and those with double-mutant (AbX) and triple-mutant (AbT) forms of
human IgG1, showed only background levels of ADCC (FIG. 15). All other anti-
IL-21R antibodies tested contained the triple-mutant form of human IgG1 and
showed background ADCC. A positive control antibody, rituximab (RITUXAN®),

induced ADCC in all experiments.

Example 9.13: Clg ELISA

[0209] In order to determine whether cell-surface binding by anti-IL-21R antibodies
is likely to lead to complement-dependent cytotoxicity (CDC), the antibodies were
tested for their ability to bind to the complement component Clq in an ELISA.
IL-21R antibodies and rituximb (RITUXAN®) were diluted in PBS to 5 ug/ml.
Diluted antibodies (100 ul) were coated onto a COSTAR® high-binding ELISA plate
{Coming Life Sciences, Lowell, MA) overnight at 4°C. Plates were washed 3X with
PBS / Tween-20 and blocked with 200 pl of blocking buffer (0.1 M NaPQ,, 0.1 M
NaCl, 0.1% gelatin, 0.01% Tween) for 1 hr at RT. Human serum previously
determined to contain Clq (Quidel, San Diego, CA) was diluted 1:50 in PBS. After
1 hr of blocking, plates were washed and 100 pul of diluted serum was added to each
well and incubated for 2 hr at RT on a shaker. Following three washes, 100 pl of
0.1 ng/mi chicken polyclonal anti-hurnan Clq antibody (AbCam, Cambridge, MA)

Cys

<210> 8 <211> 118 <212> PRT <213> Hono sapi ens <400> 8



Gn Val Gn Leu Gn Qu Ser Ay Pro Ay Leu Val Lys Pro Ser Gu 151015 Thr
Leu Ser Leu Thr Cys Ala Val Ser Ay Tyr Ser Ile Ser Ser Ay Page 11 202530
Tyr Tyr Trp Gy Trp Ille Arg Gn Pro Pro Ay Lys Ay Leu Gu Trp 354045 Il e

Gy Ser |lwo@oo3Thr Gy Asn Thr Tyr Tyr Asn Pro Pr @edraws:m0bsas: Lys ser
Arg Val Thr Ile ser Val Asp Thr Ser Lys Asn G n Phe Ser 65707580 Leu Lys

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Ay
Gy Ay Ile ser Arg Pro Qu Tyr Trp Ay Gn @y Thr 100105110 Leu Val Thr
val Ser Ser 115 <210> 9 <211> 327 <212> <213> Hono sapiens <400> 9
tcttctgagc acatgccaag caggccccta ttctct'dgct gacgaggctg ggcggaggga

t gact cagga gagacagcct tacttctcct ccacctcagg actattactg cccagctcac

ccctcctgtg cagaacct at c&lat t gaa_agacacaqct agtecccgg cotttt t ct gt ggcct
t at gcaagct ca‘%”ﬁé‘é@eéﬁg 8% c‘i"i?]g@?d%f‘uggﬁ‘f@é géf g ﬁ?gé{ﬂ%@ 5’%%0% ]ﬁt‘%aﬁﬁeéic@g
ggtaccagca gandibeed9ahdod ghetOabbiCslPdRRL SibbePoIUGUarTol CANTTHTAR
gcaaccccca tgttctgttc <210> 10 <211> 109 <212> PRT <213> _Hono_sapi ens
<400> 10 1:4000%AbCam) for 1 hr at RT. Plates were washed and developed with TMB for
5 min, followed by 50 ul of 1 M H2S0O4 to stop the reaction, and then read at 450 nm.
Only one anti-IL-21R antibody, AbZ, which has a wild-type human IgG1 constant
region, showed Clq binding above the background level displayed by a control
antibody with a triple-mutant human IgG1 constant region that had previously been
shown to lack Clq binding. All antibodies with the same variable domains as AbZ,
including forms with human IgG4 (AbY), and those with double-mutant (AbX) and
triple-mutant (AbT) forms of human IgG1, showed only background levels of Clq
binding (FIG. 16). All other anti-IL-21R antibodies tested contained the triple-

mutant form of human IgG1 and showed background Clq binding.

Example 9.14: Cytokine competition assay

[0210] In order to demonstrate that antibody AbT binds to the murine IL-21R in a
manner that competes with the IL-21 cytokine, a cytokine competition assay was
performed. Antibody AbT was coated at 1 ptg/ml onto ELISA plates, which were
then blocked with 1% BSA in PBS/.05% Tween. Biotinylated murine IL-21R-
His/FLAG (1.5 ng/ml) was added to the wells, either alone or in the presence of
increasing concentrations of murine IL-21, and the binding of the receptor to the
immobilized antibody was detected with HRP-conjugated streptavidin and
subsequent incubation with TMB detection reagent. Mouse IL-21 was able to block
the binding of mIL-21R to AbT nearly completely above 4 ng/ml, indicating that the
antibody and the cytokine compete for binding to murine IL-21R (FIG. 27).

Equivalents
[0211] Those skilled in the art will recognize, or be able to ascertain using no more

than routine experimentation, many equivalents of the specific embodiments of the



Ser Ser u Leu Thr Gn Asp Pro Pro Val ser val Ala Leu Ay G n 151015 Thr
Val Thr Leu Thr Cys G n Ay Asp Ser Leu Arg Thr Tyr Tyr Ala 202530 Ser Trp
Tyr Gn Gn Lys Ser Ay Gn Ala Pro Ile Leu Leu Leu Tyr 354045 Ay Lys Hi's
Lys Arg Pr@oS6dy@s¢s! e Pro Asp Arg Phe Ser Ay Ser 50%8@is200b0459&r Gy Asp
Thr Ala Ser Leu Thr Ile Thr Ay Ala G n Ala Ju 65707580 Asp Au Ala Asp
Tyr Tyr Cys Asn Ser Arg Asp Ser Ser Ay Asn Pro 859095 His Val Leu Phe Qvy
Ady Ay Thr @n Leu Thr Val Leu 100105 <210> 11 <211> 327 <212> DNA <213>
Hono sapi ens <400> 11 tcctctgagc tgacccagga tcctgectgtg tctgtggecc

t gggccagac cgtcaggat c60 acct gccagg gcgat9 gcct gagaacctac tacgcctcct

ggt at cagca gaagcct ggal20 caggcccctg tgctggtgat ctacggcaag cacaagaggc

cat ccggcat ccct aca al ct ccggct CC cctct ca cc tcc cca

t caccggcge t dRGHRYY a‘?? 3‘5’8@% E&q"ﬁ ‘3‘65(%{6 @8‘2&%&%@@“@%@%’3%
gcaaccct ca cghustigd th3R0 ggcggcggaa cccagctgac cgtgeta327 <210> 12 <211>
109 <212> PRT <213> Honp sapi ens <400> 12 Ser Ser Gu Leu Thr G n Asp Pro
Ala Val Ser Val Ala Leu Ay A n 151015 Thr Val Arg Ile Thr Cys A n Gy Asp
Ser Leu Arg Thr Tyr Tyr Ala 202530 Ser Trp Tyr GAn dAn Lys Pro Ay dn Ala

Pro Val Leu Val Ile Tyr 354045 Ay Lys Hs Lys Arg Pro Ser Gy Ile Pro Asp
Arg Phe Ser Ay Ser 505560



Ser Ser Ay Asn Thr Ala Ser Leu Thr Ile Thr Ay Ala G n Ala du 65707580
Asp Qu Ala Asp Tyr Tyr Cys Asn Ser Arg Asp Ser Ser Ay Asn Pro 859095 Hi s
Val Leu Phe Gy Gy Ay Thr A n Leu Thr Val Leu 100105 <210> 13 <211> 354
<212> DNA <213> artificial <220> <223> H3 VH <400> 13 caggt gcagc

t gcaggagtc acctgcgctg tctctggtta cccc@éggga aggggt t gga aacccgcccc

tcaagagmﬁggﬁ?}qm%t ct gt gac gggttcggcc gcccggagta gggcccagga
ct ccat cagc gtggattggg cgtcaccata cgccgcagac ctggggcaaa ctggtgaaga

agtggttact agtatctctc tcagtagaca acggccgtgt ggcaccctgg cttcggagac

act ggggct g at act gggaa .cgt ccaagaa attactgtgc.tcaccgtctc cctgtecctce
gat ccggcag chcéyheslated g - 5?:“6%@’5‘3?’&“&%“&1%%4@%@?WSGO%EMEET@"OL18 <212>

PRT <213> artificial <220> <223> H3 VH <400> 14 dn Val Gdn Leu G n du Ser
Ay Pron@rigukiag I\vvatepterd “Ih2 1Ry wigrginitha bingingtproteisurr Satigarebinding fegmenl a Val

Ser Ay Tyr Ser Ile Ser Ser Ay 202530 Tyr Tyr Trp Ay Trp Ille Arg G n Pro
Pro Q@ ytheiest édnyprisesitHel CDRspquznddd4st forth in SEQ ID NOs:163, 164, 169, 194, 195,

and 176.

2. The isolated binding protein or antigen-binding fragment of claim 1, wherein the

binding protein or antigen-binding fragment is an antibody.

3. The isolated binding protein or antigen-binding fragment of claim 1, wherein the

binding protein or antigen-binding fragment is an scFv.

4. An isolated binding protein or antigen-binding fragment thereof that binds to
IL-21R, wherein the binding protein or antigen-binding fragment thereof comprises the CDR
sequences encoded by the nucleotide sequences of:

(a) nucleotide 148 to 165 of SEQ ID NO:239;

(b)  nucleotide 208 to 255 of SEQ ID NO:239;

() nucleotide 352 to 378 of SEQ ID NO:239;

(d) nucleotide 124 to 156 of SEQ ID NO:97;

(e) nucleotide 202 to 222 of SEQ ID NO:97; and

43 nucleotide 319 to 354 of SEQ ID NO:97.

5. The isolated binding protein or antigen-binding fragment of claim 4, wherein the

binding protein or antigen-binding fragment is an antibody.



Ile Ay Ser Ile Ser Hs Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu 505560 Lys
Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn G n Phe Ser 65707580 Leu
Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg
Phe Met Gy Phe Ay Arg Pro Gu Tyr Trg Gy Lys Ay Thr 100105110 Leu Val
Thr Val Ser Ser 115 <210> 15 <211> 3542z212> DNA <213> artificial <220>

<223> H4 VH < . t

ot cggagac CCE gﬁcesg#%j;ﬁ%%%ﬁ%% poPARRAAS ﬁ‘%lﬁ%@?@%ﬁi&%‘%g‘f g@fﬁt 4
act ggg c at ccggea G a a gga gtggattggg agtatctctc
atactg BEE? g ﬂﬁ@l%%ﬁ gggggnﬂg%g%%%tcg cgtcaccata tcagtagaca
cgtccaagaa ccagttctcc240 ctgaaactga gctctgtgac cgccgcagac acggcecgt gt
attactgtgc gcgat ggct c300 gggttcggecc gecccggagt a ct ggggcaaa ggcaccct gg

tcaccgtctc gagirdadoséd %d?r% préfedr orle&l% ﬂ}%ﬁnpg%gﬁ?eﬁgﬁﬁe?erﬁ tHat 6indb to<220>
<223> H4 VH <400> 16 G n G n Leu n Gu Gy Pro Qy Leu Val Lys

Thr Ser Il e Ser
Sor ot oSt SR fHindifl oo b Ho . bﬁfdﬁn@hﬁ‘@ﬁ%t Fot ol &) Leu
Trp 354dcc))mam and a Vy domain, and wherein the Vi domain comprises SEQ ID NO:221, and the

Vy domain comprises amino acid 1 to 118 of SEQ ID NO:219.

8. The binding protein or antigen-binding fragment of any one of claims 1, 2, 4, or 5,
wherein the association constant of the binding protein or antigen-binding fragment for

human IL-21R is at least about 10° M1s™.

9. The binding protein or antigen-binding fragment of any one of claims 1, 2, 4, or 5,
wherein the binding protein or antigen-binding fragment inhibits interleukin-21 (“IL-21")-
mediated proliferation of BaF3 cells with an ICs of about 1.75 nM or less, and wherein the

BaF3 cells comprise a human JL-21R.

10. The binding protein or antigen-binding fragment of any one of claims 1, 2, 4, or
5, wherein the binding protein or antigen-binding fragment inhibits IL-21-mediated
proliferation of TF1 cells with an ICsq of about 14.0 nM or less, and wherein the TF1 cells

comprise a human IL-21R.

11. The binding protein or antigen-binding fragment of any one of claims 1, 2, 4, or
5, wherein the binding protein or antigen-binding fragment inhibits IL-21-mediated
proliferation of primary human B cells with an ICsp of about 1.9 nM or less, and wherein the

B cells comprise a human IL-21R,



Ile Ay Ser Ile Ser Hs Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu 505560 Lys
Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn G n Phe Ser 65707580 Leu
Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg
Trp Leu Ay Phe Gy Arg Pro Qu Tyr Trg Ay Lys dy Thr 100105110 Leu Val
Thr Val Ser Ser 115 <210> 17 <211> 354°2212> DNA <213> artificial <220>

<223> H5 VH A08g. ifd %St@ﬁ?&%mﬁg&ﬁﬁﬂ@iﬂ% gﬂﬁﬁp&% 3nEbPILAREHD, qt&cggagac
cct gtcccthO acctgcgctgtctctggtt tcca agtggftact actggggétg

gat ccggeag: e cccaggga g tatctctc

at act gg%aa el:eé% ﬁ%egf’é’i“%&gf?%%&%g‘g‘%ée%&%E&%T‘%fg %gﬁi lg‘ 2{ ggfj ca;gjt agaca
cgtccaagaa ccagttctcc240 ct gaaactga gctct cgce ac acggcc

at t act gigfetigaof erirgzob gt Péggdts gieay g? ah?fibbggvégaa e&bé%@’ F%“
tcaccgtctc gagt354 <210> 18 <211> 118 <212> PRT <213> artificial <220>
<223> Hbe UB4< gobscongprEen hualand21Reu G n Gu Ser Ay Pro Ay Leu val Lys
Thr ser @ u 151015 Thr Leu Ser Leu Thr Cys Ala Val Ser @Ay Tyr Ser Ile Ser
Ser Ay 202530 Tyr Tyr Trp Ay Trp Ille Arg G n Pro Pro Gy Lys Gy Leu Qu

Trp 354045 If3e ﬁlé( b1§1 ing plrotel%eorr a|1_1|{1gen—b1nd1ng¥ragment ct}r any%ne lai%%snl PrQ Pr o Leu

5, wherein the binding protein or antigen-binding fragment specifically binds to an amino
acid sequence that is at least about 95% identical to any sequence of at least 100 contiguous

amino acids of SEQ ID NO:2.

14. The binding protein or antigen-binding fragment of any one of claims 1, 2, 4, or
5, wherein the binding protein or antigen-binding fragment inhibits the binding of IL-21 to

IL-21R.

15. The binding protein or antigen-binding fragment of any one of claims 1, 2, 4, or

5, wherein the binding protein or antigen-binding fragment is 1gG1.

16. Thebinding protein or antigen-binding fragment of any one of claims 1, 2, 4, or

5, wherein the binding protein or antigen-binding fragment is human.

17. A pharmaceutical composition comprising the binding protein or antigen-binding

fragment of any one of claims 1, 2, 4, or 5.

18. A diagnostic kit comprising the binding protein or antigen-binding fragment of

any one of claims 1, 2, 4, or 5.



505560 Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn G n Phe Ser
65707580 Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys
859095 Ala Arg Phe Leu Ay Phe Gy Arg Pro Qu Tyr Trp Ay Lys Ay Thr
100105110 Leu Val Thr Val Ser Ser 115,5210> 19 <211> 354 <212> DNA <213>
artificial <220> <223> H6 VH ctggt gaaga cttcggagac cctgtccctc agtggttact

actggggct g gai cgdgstde@Bindingpbteindr aft S0 Al FRbRehBBele6 ABhE AGHto
cgtccaagaa ccagttctcc acggccgtgt attactgtgc gcgattcttc Page 16 <210> 20

<211> - fiCl < n val G@n
Cou o nr QT S A repate Bl 0Nl fE R Rl RRSER L & el
Thr Cys, Al a Vi er, dy T er.lle.Ser Ser Avy,202530 .Tyr .Tyr Trp Ay Trp
e A goBidh Bt Bt S waRpin BF Vadgmal betuises O aied goidiiafn se 11 &
Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu 505560 Lys ser Arg Val Thr Ile Ser
val As p?nw#edéarnusfﬁ@nsi@%i* 9 HBIPHSEQ D 8787594 theVin dgmaingenipsiseshe apio Thr
Ala Ala Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Phe Phe Ay Phe Gy Arg
Pro 4 wcityseqienge @hgodey by @hgledinde 5800 X105 DESEQ ID NO:239.

20. The isolated binding protein or antigen-binding fragment of claim 7 or 19,

wherein the binding protein or antigen-binding fragment is an antibody.

21. The isolated binding protein or antigen-binding fragment of claim 7 or 19,

wherein the binding protein or antigen-binding fragment is an scFv.



Leu

Val Thr

Val

<220> <223> Li

Ser

Ser

t cact ggggc t caggcggaa240 gHFyY

109 <212> PR&dmplBde Lanttedi ci al

Thr

Ser
Ay
Thr
Ser
Leu

35 RS

ser

Arg Ser

<170>

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

<220>
<221>
<222>

<400>

gtcgactgga ggcccagetg cecgtcatca gagtgacagg tcttatgaca gecctgattgg

tgactcgggc tgggtgtgga ttctcacccc aggcctctge ctgetttete agacccteat

val

L

eu

PatentIn version 3.5

1
2665
DNA

Homo sapiens

CDS

(236)..(1849)

1

S oD i S, St

Cys d

ctgtcacccc cacgetgaac ccagetgeca ccceccagaag

acacggaatg gatttctgag aaagaagccg aaacagaagg

ccg cgt
Pro Arg

tgg gac
Trp Gly

atc tgc
Ile Cys
35

acc tgg
Thr Trp
50

agc ctc
Ser Leu

cac atg
His Met

atc aca
Ile Thr

ctg gct
Leu Ala
115

oty

tgc
Cys
20

atc
Ile

caa
GlIn

cac
H1s

gat
Asp

gac
Asp
100

gag
Glu

tag
Trp
5

ccc
Pro

ctg
Leu

gac
Asp

agg
Arg

gta
val
85

cag
Gln

agc
ser

gce
Ala

gac
Asp

gaa
Glu

cag
GlIn

tcg
Ser
70

ttc
Phe

tct
Ser

atc
Ile

gce
Ala

ctc
Leu

atg
Met

tat
Tyr
55

gce
Ala

cac
H1s

aty

aag
Lys

ccc
Pro

gtc
val

tag
Trp
40

gaa
Glu

CQC
H1s

ttc
Phe

aac
Asn

ccg
Pro
120

ttg
Leu

tgc
Cys
25

dac
Asn

gag
Glu

aat
Asn

atg
Met

tac
Tyr
105

gct
Ala

cte
Leu
10

tac
Tyr

ctc
Leu

ctg
Leu

gcc
Ala

gce
Ala
90

tce
Ser

ccc
Pro

ctg ctg
Leu Leu

acc gat
Thr Asp

cac ccc
H1s Pro

aag gac
Lys Asp
60

acg cat
Thr His
75

gac gac
ASp Asp

cag gag
GIn Glu

cct ttc
Pro rhe
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<220> <223> Lj

Ser

115 <210> 21 <211> 327 <212> DNA <213> artifici al
VL <400> 21 tcttctgagc tgactcagga ccctcctgtg tctgtggecet

t gggacagac agtcacgct c60 acat gccaag gagacagcct cagaacctat tatgcaagct
ggt accagca gaagtcaggal20 caggccccta tacttctcct ctatggtaaa cacaaacggc
cctcagggat cccagaccgcl80 ttctctggct ccacctcagg agacacagct tccttgacca
ctF &% at t act g t gcgt cccgg tcggt gageg
gcaaccenea hWgbiict gtt c300 ggcggaggga cccagctcac cgtttta3d27 <210> 22
VL <400> 22 Ser

<211>
A u Leu

\A G n 151015 Thr Val Thr Leu Thr
G@n dn Lys
G 413G n 0AD%Y .P6WODl e Leu Leu Leu Tyr 354045 Ay Lys His Lys Arg Pro Ser

a 202530 Ser Trp Tyr

cccatcagac tgcccccagc

ccegtgggag tcage atg
Met

ctg
Leu

tac
Tyr

age
Ser
45

gag
Glu

gce
Ala

att
Ile

tgt
Cys

aac
Asn
125

@y Asn Pro 859095 Hi s val
Thel6Gal 288u 100105 <210> 23 <211> 327 <212> DNA <213> artificial

ctc
Leu

ctc
Leu
30

acg
Thr

gee
Ala

acc
Thr

ttc
Phe

3
110

gt
va

cag
GlIn
15

cag
GlIn

ctc
Leu

acce
Thr

tac
Tyr

agt
Ser
95

agc
Ser

act
Thr

gga
Gly

acg
Thr

acc
Thr

tce
Ser

acc
Thr
80

gtc
val

Tttt
Phe

gt
va

1
ety

gtc
val

ctt
Leu

tgc
Cys
65

tgc
Cys

adc
Asn

ctc
Leu

acc
Thr

e ser Ay Ser 505560 Thr ser Gy Asp Thr Al a Ser
n Ala Gu 65707580 Asp Qu Ala Asp Tyr Tyr Cys Al a
Leu Phe Ay Ay dy Thr

60

120

180

238

286

334

382

430

478

526

574

622

Leu

dn



<220> <223> L2 VL <400> 23 tcttctgagc tgactcagga acat gccaag gagacagcct
caggccccta tacttctcct ttctctgget ccacctcagg gacgaggctg actattactg
ggcggaggga cccagctcac ccctcctgtg cagaacctat ctatggtaaa agacacagct
tgtcgccecgg cgtttta tctgtggect tatgcaagct cacaaacggc tccttgacca tcggtggtgg
t gggacagac agtcacgctc ggtaccagca gaagtcagga cctcagggat cccagaccgc

t cact ggQog. 1 Q< gga ¢ ac%é 5 At g t<g <211> 109,5212> PRT
<213> et £d %nafglmg%%&mﬁ% E‘rg gcé 0&? T%e &E Giré Leu Thr G n Asp

Pro Prb?OVaI Ser Val AlBS5Leu Ay Gn 15134(1)15 Thr VaI Thr14Leu Thr Cys G n Gy
Asp Sef.. y zgﬁ n Lys r dy Gn
Al a Pr &ﬁ\éﬂﬁ-& ef_[@gTéé Aéfz@ 2c yr fgﬂ é F- ro Ser %gy Ile Pro
Asp Arg Phe Ser d ylSSer 505560 Thr 1S&r G y Asp Thr 18ba Ser Leu Thr Ile Thr

Gy AI Gn Aa 57075 @sp g u A a Aésp r. Tyr %’% Val AI7%6Arg Ser
Gi gi ch gtg 'agt clg agg agda aa ctg ‘atc
% & 2Ep G raoHhok

Val \/ a val Ser Pro Arg Arg Lys Leu Ile Ser
170 175
gac tca aga agt gtc tcc ctc ctc ccc ctg gag ttc cgc aaa gac 814
val Asp Ser Arg Ser Vval Ser Leu Leu Pro Leu Glu Phe Arg Lys Asp
180 185 190
tcg agc tat gag ctg cag gtg cgg gca g?g cCcc atg cct g?c tcec tcc 862
Ser Ser Tyr Glu Leu GIn val arg Ala Gly Pro Met Pro Gly Ser Ser
195 200 205
tac cag ggg acc tgg agt gaa tgg agt gac ccg gtc atc ttt cag acc 910
Tyr GIn Gly Thr Trp Ser Glu Trp Ser Asp Pro Val Ile Phe G1n Thr
210 215 220 225
cag tca gag gag tta aag gaa g?c tgg aac cct cac ctg ctg ctt ctc 958
Gln Ser Glu Glu Leu Lys Glu Gly Trp Asn Pro His Leu Leu Leu Leu
230 235 240
ctc ctg ctt gtc ata gtc ttc att cct gcc ttc tgg agc ctg aag acc 1006
Ley Ley Leuy val ITe val Phe Ile Pro Ala Phe Trp Ser Leu Lys Thr
245 250 255
cat cca ttg tgg agg cta tgg aag aag ata tgg gcc gtc ccc age cct 1054
His Pro Leu Trp Arg Leu Trp Lys Lys Ile Trp Ala val Pro Ser Pro
260 265 270
gag cgg ttc ttc atg ccc ctg tac aag g?c tgc agc gga gac ttc aag 1102
Glu Arg Phe Phe Met Pro Leu Tyr Lys Gly Cys Ser Gly Asp Phe Lys
275 280 285
aaa tgg gt g?t gca ccc ttc act g?c tcc agc ctg gag ctg g?a ccc 1150
Lys Trp val Gly Ala pPro Phe Thr Gly ser Ser Leu Glu Leu Gly Pro
290 295 300 305
tgg agc cca gag gtg ccc tcc acc ctg gag gtg tac agc tgc cac cca 1198
Trp Ser Pro Glu val Pro Ser Thr Leu Glu val Tyr Ser Cys His Pro
310 315 320
cca €gg agc ccg gcc aag agg ctg cag ¢tc acg gag cta caa gaa cca 1246
Pro Arg Ser Pro Ala Lys Arg Leu GIn Leu Thr Glu Leu GIn Glu Pro
325 330 335
gca gag <tg gtg gag tct gac ggt gtg ccc aag ccc age ttc tgg ccg 1294
Ala Glu Leu val Glu Ser Asp Gly val Pro Lys Pro Ser Phe Trp Pro
340 345 350
aca gcc cag aac tcg g?g g?c tca gct tac agt gag gag agg gat cgg 1342
Thr Ala GIn Asn Ser Gly Gly Ser Ala Tyr Ser Glu Glu Arg Asp Arg
355 360 365
cca tac g?c ctg gtg tcc att gac aca gtg act gtg cta gat gca gag 1390
Pro Tyr Gly Leu val Ser Ile Asp Thr val Thr val Leu Asp Ala Glu
370 375 380 385
ggg cca tgc acc tgg ccc tgc agc tgt gag gat gac ggc tac cca gcc 1438
Gly Pro Cys Thr Trp Pro Cys Ser Cys Glu Asp Asp Gly Tyr Pro Ala
390 395 400
ctg gac ctg gat gct ggc ctg gag ccc agc cca ggc cta gag gac cca 1486
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Hs Val Leu Phe Ay Gy Gy Thr Gn Leu Thr Val Leu 100105 <210> 25 <211>
327 <212> DNA <213> artificial <220> <223> L3 VL <400> 25 tcttctgagc

t gact cagga acat gccaag gagacagcct caggccccta tacttctcct ttctctggcet
ccacctcagg gacgaggctg actattactg ggcggaggga cccagctcac ccctcctgtg
tctgtggcct cagaacctat tatgcaagct ctatggtaaa cacaaacggc agacacagct

tccttgacca tgtcagce cgatg cgtttta _tggga c_agtcacgctc ggtaccagca
gangt cigere e AR AT AL atled-s de PR T A T e coca
tgttctgttc <210> 26 <211> 109 <212> PRT <213> artifici al <22%§é:223> L3 VL
<400> X6 El&r I gcy9go 135G I8 I SLATHC 9 tapptSaea\glt Ala Llea*@y G n
151015 % hreUA35 e gﬁéuT NilleV el Sﬂ‘ycyﬁ\séﬁ;g%‘g'g rd ﬂFgﬁT‘hr Tyr Tyr Ala
202530 ser Trp Tyr Gn Gn Lys Ser Gy Gn Ala Pro Ile Leu Leu Leu Tyr Page

19 33404BICCEet 096 Emﬂ%gayg%ﬁg Pt® ggeragd §ic| £ PRo 283 rtAr g Phel38er dy Ser
505560 'ThiSEsBr® &Y LAY AP E 88F ATEPeFHSY He Hhh APYSHa Gn Ala G u
65707580
aag cca ccc ctt gca gat ggg gag gac tgg gct g?g g?a ctg ccc tgg 1630
Lys Pro Pro Leu Ala Asp Gly Glu Asp Trp Ala Gly Gly Leu Pro Trp
450 455 460 465
g?t g?c cgg tca cct g?a g?g gtc tca gag agt gag gcg g?c tca ccc 1678
Gly Gly Arg Ser Pro Gly Gly val ser Glu ser Glu Ala Gly Ser Pro
470 475 480
ctg gcc ggc ctg gat atg gac acg ttt gac agt ggc ttt gt g?c tct 1726
Leu Ala Gly Leu Asp Met Asp Thr Phe Asp Ser Gly Phe val Gly Ser
485 490 495
gac tgc agc agc cct gtg gag tgt gac ttc acc agc ccc g?g gac gaa 1774
Asp Cys Ser Ser Pro val Glu Cys Asp Phe Thr Ser Pro Gly Asp Glu
500 505 510
g%a CCC CCC cgg agc tac ctc cgc cag tgg gtg gtc att cct ccg cca 1822
Gly Pro Pro Arg Ser Tyr Leu Arg GIn Trp val val ITle Pro Pro Pro
515 520 525
ctt tcg age cct g?a CCC cag gcc agc taatgaggct gactggatgt 1869
Leu Ser Ser Pro Gly Pro GIn Ala ser
530 535
ccagagctgg ccaggccact gggcecctgag ccagagacaa ggtcacctgg gctgtgatgt 1929
gaagacacct gcagcctttg gtctcctgga tgggcectttg agectgatgt ttacagtgtc 1989
tgtgtgtgtg tgtgcatatg tgtgtgtgtg catatgcatg tgtgtgtgtg tgtgtgtctt 2049
aggtgcgecag tggcatgtcce acgtgtgtgt gtgattgcac gtgoctgtgg gcctgggata 2109
atgcccatgg tactccatgc attcacctgce cctgtgcatg tctggactca cggagctcac 2169
ccatgtgcac aagtgtgcac agtaaacgtg tttgtggtca acagatgaca acagccgtcc 2229
tccctcctag ggtecttgtgt tgcaagttgg tccacagcat ctccgggget ttgtgggatc 2289
agggcattgc ctgtgactga ggcggagcce agecctccag cgtctgocctc caggagctgc 2349
aagaagtcca tattgttcct tatcacctgc caacaggaag cgaaagggga tggagtgagc 2409
ccatggtgac ctcgggaatg gcaatttttt gggcggcccc tggacgaagg tctgaatccc 2469
gactctgata ccttctggct gtgctacctg agccaagtcg ccteccctet ctgggctaga 2529
gtttccttat ccagacagtg gggaaggcat gacacacctg ggggaaattg gcgatgtcac 2589
ccgtgtacgg tacgcagccc agagcagacc ctcaataaac gtcagcttcc ttcaaaaaaa 2649
aaaaaaaaaa tctaga 2665
<210> 2
<211> 538
<212> PRT

<213> Homo sapiens
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Asp G u Ala Asp Tyr Tyr Cys Val Ser Arg Ala Val vVal Ay Asn Pro 859095 H s
Val Leu Phe Ay Gy Ay Thr G n Leu Thr val Leu 100105 <210> 27 <211> 327
<212> DNA <213> Artificial <220> <223> L4 VL <400> 27 tcttctgagc tgactcagga
ccctectgtg tctgtggect tgggacagac agtcacgct c60 acat gccaag gagacagcct
cagaacctat tatgcaagct ggtaccagca gaagtcaggal20 caggccccta tacttctcct

ctat ggiaRa CAcaaacggc cctcagggat cccagaccgcl80 ttctctgget ccacctcagg
agacacagct tccttgacca tcactggggc tcaggcggaa240 gacgaggctg actattactg

t agcacksigéradgeaddadyy ybaatcdeed-eugtguct et LeB0BY dgoggaggha cccagcet cac
cgttttas327 <210> 28 <211> 109 <212>MPRT <213> artiftcial <220> <223> L4 VL
<400> 28 Ser Ser Qu Leu Thr Gn Asp Pro Pro val Ser Val Ala Leu Ay Gn
1510156Thhrrvally Rys RreussinteCyal Gy TiryTRspsisayr Lleu AngThithr Tyr Tyr Al a
202530 Ser Trp B Gn Gn Lys Ser Ay Gn Ala B Ile Leu Leu Leu Tyr
354045 Gy Lys His Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe Ser Ay Ser
505560valhrlseys Gy 1AspGcThmeAlTap 3asn LeewHiherd Iser T 1G@uyT a G n Ala G u
65707580 Pagé>20 40 45

Leu Thr Trp GIn Asp GIn Tyr Glu Glu Leu Lys Asp Glu Ala Thr Ser
50 55 60

Cys Ser Leu His Arg Ser Ala His Asn Ala Thr His Ala Thr Tyr Thr
65 70 75 80

Cys His Met Asp val Phe His Phe Met Ala Asp Asp Ile Phe Ser val
85 90 95

Asn Ile Thr Asp G1n Ser Gly Asn Tyr Ser GIn Glu Cys Gly Ser Phe
100 105 110

Leu Leu Ala Glu Ser Ile Lys Pro Ala Pro Pro Phe Asn val Thr val
115 120 125

Thr Phe Sser Gly GIn Tyr Asn Ile Ser Trp Arg Ser Asp Tyr Glu Asp
130 135 140

Pro Ala Phe Tyr Met Leu Lys Gly Lys Leu GIn Tyr Glu Leu Gln Tyr
145 150 155 160

Arg Asn Arg Gly Asp Pro Trp Ala val Ser Pro Arg Arg Lys Leu Ile
165 170 175

ser val Asp Ser Arg Ser val Ser Leu Leu Pro Leu Glu Phe Arg Lys
180 185 190

Asp Ser Ser Tyr Glu Leu GIn val Arg Ala Gly Pro Met Pro Gly Ser
135 200 205

Ser Tyr GIn Gly Thr Trp Ser Glu Trp Ser Asp Pro val Ile Phe Gln
210 215 220

Thr GIn ser Glu Glu Leu Lys Glu Gly Trp Asn Pro His Leu Leu Leu
225 230 235 240

Leu Leu Leu Leu val Ile val Phe Ile Pro Ala Phe Trp Ser Leu Lys
245 250 255

Thr His Pro Leu Trp Arg Leu Trp Lys Lys Ile Trp Ala val Pro Ser
260 265 270
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Asp A u Ala Asp Tyr Tyr Cys Ser Thr Arg Ser Ser
Val Leu Phe Ay @y Ay Thr

<212> DNA <213> artificial
acat gccaag caggccccta ttctctggect gacgaggctg ggcggaggga
gagacagcct tacttctcct ccacctcagg actattactg cccagctcac

d n Leu Thr Val

<220> <223> L5 VL

Lys Gy Asn Pro 859095 His
Leu 100105 <210> 29 <211> 327
<400> 29 tcttctgagc

cagaacct at ctatggtaaa agacacagct tgccagcagg cgtttta
cacaaaemgyg6lu ecy trhactie MoTPoxaa
gaagt cagga ccéftagggat cccaga@ég
tgttctgttc
<400> 3G ser TBervall @iyLels Fho Pk mhAsplyPser Peo LévalciGareuMaly Ala Leu Ay G n
151015 Thé®¥al Thr Leu ThE®Tys A n Ay Asp®®er Leu Arg Thr Tyr Tyr Al a
202530 Ser Trp Tyr A n A n Lys Ser Ay Gn Ala Pro Ile Leu Leu Leu Tyr
354045prd yro yar Hirs dysvaAr grdPser Sér i@uycld gaPrrer Asp dsgHiBhe Ser Ay Ser
50556030Pfhr Ser Gy Asp3thr Ala Ser Leudthr Ile Thr Ay3® a @n Ala Qu

65707580

Pro Pro Arg ser

Pro

Pro

Arg

Glu

385

Ala

Pro

Ala

Leu

Trp

Pro

Ser

Glu

Pro

Ala

Thr

Pro

370

Gly

Leu

Leu

Gly

Lys

Gly

Leu

Asp

Gly

Leu
530

Glu

Ala

355

TYr

Pro

Asp

Leu

Ser

435

Pro

Gly

Ala

Cys

Pro

515

Ser

Leu

340

Gln

Gly

Cys

Leu

Asp

420

Pro

Pro

Arg

Gly

ser

500

Pro

Ser

gyrtigggabages S
c tcactggggc t
<210> 30 <211> 109 <212> PRT <213> artificial

Pro Ala Lys Arg Leu

325

val

Asn

Leu

Thr

AsSp

405

Ala

Gly

Leu

Ser

Leu

485

Ser

Arg

Pro

Glu

Ser

val

Trp

Ala

Gly

Leu

Ala

Pro

470

Asp

Pro

Ser

Gly

5er

Gly

Ser

375

Pro

Gly

Thr

Gly

Met

val

Tyr

Pro
535

Asp

Gly

Ile

Cys

Leu

Thr

Gly

Gly

Gly

Asp

Glu

Leu

520

Gln

Gly

345

Ser

Asp

ser

Glu

val

425

Pro

Glu

val

Thr

505

Arg

Ala

t gact cagga
cccteectgtg

tct gt ggcct tatgcaagcet

athdaoﬂgiot Rheggt accagca
Eag

gcggaa gcaaccccca

GIn Leu Thr Glu Leu

330

val

Ala

Thr

cys

Pro

410

Leu

Leu

Asp

Ser

Phe

490

Asp

GIn

Ser

Pro

Tyr

val

Glu

395

ser

Ser

Gly

Trp

Glu

475

Asp

Phe

Trp

Page 5

Lys

Ser

Thr

330

ASp

Pro

cys

Ser

Ala

460

ser

ser

Thr

val

Pro

Glu

365

val

AsSp

Gly

Gly

Leu

445

Gly

Glu

Gly

Ser

val
525

Ser

Glu

Leu

Gly

Leu

Cys

Leu

Gly

Ala

Phe

Pro

510

Ile

GIn

335

Phe

Arg

Asp

Tyr

Glu

415

val

Asp

Leu

Gly

val

495

Gly

Pro

Glu

Trp

Asp

Ala

Pro

400

Asp

Ser

Arg

Pro

Ser

480

Gly

Asp

Pro

<220> <223> L5 VL



Asp G u Ala Asp Tyr Tyr Cys Ala Ser Arg Ser Ser Lys Ay Asn Pro 859095 H s
Val Leu Phe Ay @y Ay Thr

<212> DNA <213> artificial

A@n Leu Thr Val Leu 100105 <210> 31 <211> 327
<220> <223> L6 VL <400> 31 tcttctgagc tgactcagga

ccctcctgtg tctgtggect tgggacagac agtcacgctc60 acat gccaag gagacagcct

cagaacctat tatgcaagct ggtaccagca gaagtcaggal20 caggccccta tacttctcct
ct at gg¢AAA Gacaaacggc cctcagggat cccagaccgcl80 ttctctggect ccacctcagg
P tZ@éﬁtgacca t cact ggggc tcaggcggaa240 gacgaggctg actattactg

agacac
t at gag
cgttttas 7 < 10>

<400> 32 ser

1510155586t

Ser
Thr

QuR58aE,

gcaaccccca tgttctgttc300 ggcggaggga cccagctcac
11> 109 <212> PRT <213> artificial <220> <223> L6 VL
G u Leu Thr

A@n Asp Pro Pro Val Ser val Ala Leu Gy dn
Leu Thr Cys A n Ay Asp Ser Leu Arg Thr Tyr Tyr Al a
202530<‘§Q$ (r4p7)'l'yr(1g@351 G@n Lys Ser Ay An Ala Pro Ile Leu Leu Leu Tyr
354045 Gly Lys Hs Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe Ser Gy Ser

505560< Cg ASh. Se &%9 TLhé%l Thr ¥félt$ Aha Gu
C t itgt cct ac
657075% %é; gi? gs%%r yr et gl 9T rp Gy Asn Pro
gcttgtctga ccgcaagtct gecccatccct ggggcagcca actggcctca gcccgtgccc 120
caggcgtgcc ctgtctctgt ctggctgcec cagccctact gtcttcctct gtgtaggetc 180
tgcccagatg cccggoetggt cctcagcctc aggactatct cagcagtgac tcccctgatt 240
ctggacttgc acctgactga actcctgccc acctcaaacc ttcacctccc accaccacca 300
ctccgagtec cgctgtgact cocacgocca ggagaccacc caagtgcccc agcctaaaga 360
atggctttct gagaaagacc ctgaaggagt aggtctggga cacagc atg ccc cgg 415
Met Pro Arg
1
g?c cca gtg gct gec tta ctec c¢tg ctg att ctc cat gga gct tgg agc 463
Gly pro val Ala Ala Leu Leu Leu Leu Ile Leu His Gly Ala Trp Ser
5 10 15

tgc ctg gac ctc act tge tac act gac tac ctc tgg acc atc acc tgt 511
Cys Leu Asp Leu Thr Cys Tyr Thr Asp Tyr Leu Trp Thr Ile Thr Cys

20 25 30 35

gtc ctg gag aca cgg agc CCcC aac ccc age ata ctc agt ctc acc tgg 559
val Leu Glu Thr Arg Ser Pro Asn Pro Ser Ile Leu Ser Leu Thr Trp

40 45 50
caa gat gaa tat gag gaa ctt cag gac caa gag acc ttc tgc agc cta 607
GIn Asp Glu Tyr Glu Glu Leu GIn Asp GIn G1u Thr Phe Cys Ser Leu
55 60 65
cac agg tct g?c Cac aac acc aca cat ata tgg tac acg tgc cat atg 655
His Arg Ser Gly His Asn Thr Thr His Ile Trp Tyr Thr Cys His Met
70 75 80
cgc ttg tct caa ttc ctg tcc gat gaa gtt ttc att gtc aat gtg acg 703
Arg Leu Ser GIn Phe Leu Ser Asp Glu val Phe Ile val Asn val Thr
85 90 95

gac cag tct g?c aac aac tcc caa gag tot g?c agc ttt gtc ctg gct 751
Asp GIn Ser Gly Asn Asn Ser Gln Glu Cys Gly Ser Phe val Leu Ala

100 105 110 115

gag agc atc aaa cca gct ccc cecc ttg aac gtg act gtg gcc ttc tca 799
Glu Ser Ile Lys Pro Ala Pro Pro Leu Asn Val Thr val aAla pPhe ser

120 125 130
g?a cgc tat gat atc tcc tgg gac tca get tat gac gaa ccc tcc aac 847
Gly Arg Tyr Asp Ile Ser Trp Asp Ser Ala Tyr Asp Glu Pro Ser Asn
135 140 145
tac gtg ctg agg ggc aag cta caa tat gag ctg cag tat cgg aac ctc 895
Tyr val Leu Arg Gly Lys Leu GIn Tyr Glu Leu GIn Tyr Arg Asn Leu
150 155 160

aga gac ccc tat gct gtg agg ccg gtg acc aag ctg atc tca gtg gac 943
Arg Asp Pro Tyr Ala val Arg Pro Val Thr Lys Leu Ile Ser val Asp
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859095 Hi's val Leu Phe Ay Ay Gy Thr dn Leu Thr Val Leu 100105 <210> 33
<211> 327 <212> DNA <213> artificial <220> <223> L8 VL <400> 33 tcttctgagc
acat gccaag caggccccta ttctctggect gacgaggctg ggcggaggga tgactcagga
gagacagcct tacttctcct ccacctcagg actattactg cccagctcac ccctcctgtg
cagaacctat ctatggtaaa agacacagct taccacgcgc cgtttta tctgtggcct tatgcaagct
cacaaacggtéd cctt gacca tccanccagg tgggacagm:s agt cacgct c ggtaccagca

gaagt ca ga cctcca at_cccag acctqc tcact ge tca caaccc%%(il

ot e B3 827 g0 246 Ko Bl dag San s o Rt et eflna
artlflmoal <220> <223>1&58 VL <4 Ber Gu Leu JTQIr G| n Asp Pro Pro
Val Ser Val Al a . n 151015 Thr vaI Thrt Leu Thr ogsy Asp Ser
Lou acfietts T e it et sl aﬁz% G y&h W mro
Ile Leu Leu Tyr20354 45 y Lys |5s Lys Arg Pro Ser Ile Pro Asp Arg
Phe Ser ﬁy‘ﬁser 505560 Thr Ser p Thr Al a Ser Leu Thr Ile Thr Ay Ala

Gn A g SRSt A?ﬁ%h?%”%‘ eSS Arg S Ty Gin

100105

ggg gag ccc gag gca ggc tgg gac cct cac atg ctg ctg ctc ctg gct 1135
Gly Glu Pro Glu Ala Gly Trp Asp Pro His Met Leu Leu Leu Leu Ala
230 235 240
gtc ttg atc att gtc ctg gtt ttc atg g?t ctg aag atc cac ctg cct 1183
val Leu Ile Tle val Leu val Phe Met Gly Leu Lys Ile His Leu Pro
245 250 255
tgg agg cta tgg aaa aag ata tgg gca cca gtg ccc acc cct gag agt 1231
Trp Arg Leu Trp Lys Lys Ile Trp Ala Pro val Pro Thr pPro Glu Ser
260 265 270 275
ttc ttc cag ccc ctg tac agg gag cac agce g?g aac ttc aag aaa tgg 1279
Phe Phe Gln Pro Leu Tyr Arg Glu His Ser Gly Asn Phe Lys Lys Trp
280 285 290
gtt aat acc cct ttc acg gcc tcc age ata gag ttg gtg cca cag agt 1327
val Asn Thr Pro Phe Thr Ala Ser Ser Ile Glu Leu val Pro Gln Ser
295 300 305
tcc aca aca aca tca gcc tta cat <¢tg tca ttg tat cca gec aag gag 1375
Ser Thr Thr Thr ser Ala Leu His Leu Ser Leu Tyr Pro Ala Lys Glu
310 315 320
aag aag ttc ccg g?g ctg ccg ggt ctg gaa gag caa ctg gag tgt gat 1423
Lys Lys Phe Pro Gly Leu Pro Gly Leu Glu Glu Gln Leu Glu Cys Asp
325 330 335
g?a atg tct gag cct g?t cac tgg tgc ata atc ccc ttg gca get g?c 1471
y Met Ser Glu Pro Gly His Trp Cys Ile Ile Pro Leu Ala Ala Gly
340 345 350 355
caa gcgd gtc tca gcc tac agt gag gag aga gac cgg cca tat ggt ctg 1519
GIn Ala val ser Ala Tyr Ser Glu Glu Arg Asp Arg Pro Tyr Gly Leu
360 365 370
gtg tcc att gac aca gtg act gt g?a gat gca gag g?c ctg tgt gtc 1567
val ser Ile Asp Thr val Thr val Gly asp Ala Glu Gly Leu Cys val
375 380 385
tgg ccc tgt agc tgt gag gat gat ggc tat cca gcc atg aac ctg gat 1615
Trp Pro Cys Ser Cys Glu Asp Asp Gly Tyr Pro Ala Met Asn Leu Asp
390 395 400
gct ggc cga gag tct g?c cct aat tca gag gat ctg ctc ttg gtc aca 1663
Ala Gly Arg Glu ser Gly Pro Asn Ser Glu Asp Leu Leu Leu val Thr
405 410 415
gac cct gct ttt ctg tct tgc g?c tgt gtc tca ggt agt ggt ctc agg 1711
Asp Pro Ala Phe Leu Ser Cys Gly Cys val ser Gly Ser Gly Leu Arg
420 425 430 435
ctt g?a ggc tcc cca g?c agc c¢ta ctg gac agg ttg agg ctg tca ttt 1759
Leu Gly Gly Ser Pro Gly Ser Leu Leu Asp Arg Leu Argd Leu Ser Phe
440 445 450
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<210> 35 <211> 327 <212> DNA <213> artificial

<220> <223> L9 VL <400> 35

tcttctgagc tgactcagga ccctcctgtg tctgtggect tgggacagac agtcacgcet c60
acat gccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagt caggal20
caggccccta tacttctcct ctatggtaaa cacaaacggc cctcagggat cccagaccgcl80
ttctct ggct ccacct cagg agacacagct tccttgacca tcactggggc tcaggcggaa240 Page

23g

artif |Ac1|aa
Ser VaI

Ar G2
LeﬁfoLgéi

Val
Leu
I'le
Phe
dn
Ay Ashie

E%i st

Ser Ay %& 505560 Thr SéF5Ady Asp Thr AHKBO0 Ser Leu Thr Ile Thr Ay Al a

A R A B R A

100105 <21@b 37 <211> 32748®12> DNA <213>4%&t|f|0|a|

95 05 P S e L T
Al a4bku Ay A n 15103%8 Thr Val

s 2

CaYu Layi s

PecY o
ggtsgigyéréiP

o5 b0 212> Y

<213>

v ddir G n Asp Pro Pro

<400> g;’t? 5§J taCE %%9 gaa gga ccc cct cga agc tat ctc cgc cag tgg gtg

er Ay,

IIe r

Arg s
u Thrfg{/a
<220> <223> L10 VL

Thr Iﬂéﬁj Thr Cys A n Ay Asp Ser

53:5#9 ﬁ%érA

kn Ala Pro
o0 Asp Arg

3Asn Lys
Leu

1951
Va Glu Thr Asp Glu Gly Pro Pro Arg Ser Tyr Leu Arg Gin Trp val
500 505 510 515
gtc agg acc cct cca cct gtg gac agt g?a gcc cag agc agc 1993
val Arg Thr Pro Pro Pro val Asp Ser Gly Ala Gln Ser Ser

520 525
tagcatataa taaccagcta tagtgagaag aggcctctga gcctggcatt tacagtgtga 2053
acatgtaggg gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt 2113
gtgtgtgtgt cttgggttgt gtgttagcac atccatgttg ggatttggtc tgttgctatg 2173
tattgtaatg ctaaattctc tacccaaagt tctaggccta cgagtgaatt ctcatgttta 2233
caaacttgct gtgtaaacct tgttccttaa tttaatacca ttggttaaat aaaattggct 2293
gcaaccaatt actggaggga ttagaggtag ggogcttttg agttacctgt ttggagatag 2353
agaaggagag aggagagacc aagaggagaa ggaggaagga gdadgagagga gaggagagga 2413
gaggagagga gaggagagga gaggagagga gaggagaggc tgccgtgagg ggagagggac 2473
catgagcctg tggccaggag aaacagcaag tatctggggt acactggtga ggaggtggcec 2533
aggccagcag ttagaagagt agattagggg tgacctccag tatttgtcaa agccaattaa 2593
aataacaaaa aaaaaaaaaa agcggccgct ctaga 2628
<210> 4
<211> 529
<212> PRT
<213> Mus musculus
<400> 4
Met Pro Arg Gly Pro val Ala Ala Leu Leu Leu Leu Ile Leu His Gly
1 5 10 15
Ala Trp Ser Cys Leu Asp Leu Thr Cys Tyr Thr Asp Tyr Leu Trp Thr
20 25 30
Ile Thr Cys val Leu Glu Thr Arg Ser Pro Asn Pro Ser Ile Leu Ser
35 40 45
Leu Thr Trp GIn Asp Glu Tyr Glu Glu Leu GIn Asp GIn Glu Thr Phe
50 55 60

Cys Ser Leu His Arg Ser Gly His Asn Thr Thr His I1le Trp Tyr Thr
65 70 75 80
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acat gccaag caggccccta ttctctgget gacgaggctg
gagacagcct tacttctcct ccacctcagg actattactg
cagaacct at ctatggtaaa agacacagct tatcagccgg
agt cacgctc tatgcaagct ggtaccagca gaagt cagga
cccagaccgc tccttgacca tcactggggc tcaggcggaa
tgttctgttc
artificial

Val Sersviiis Nph Arelee PG Tn £540¢8

60 120 180 240 300 327

<220> <223> L10 VL <400> 38 Ser

Leu Arg Thr Tyr Tyr "Ala 202530 ser

Ile Leu Leu Leu Tyr

Phe setsn@’y! Zhy
Gn Ala Au 657

100105V61<21L0%11?
<400> 39 tcttcC

ttctct

354045 Ay

g5505erhf] >SéF”

80 Asp Gu Al a
Gy Asn Pro 859095 Hi s Val
931&251°-I>ﬂ§217y5<ggg

rAspaf lur! PBg I‘@ﬁr vady
rp Tyr An Gln%_ys Se

ggcggaggga t gact cagga
cccagctcac ccctcctgtg

cgtttta tctgtggcct tgggacagac
cacaaacggc cctcagggat

t cgat ct acg gcaaccccca

<210> 38 <211> 109 <212> PRT <213>

G u_Leu Thr Gn Asp Pro Pro

Ser

Lys His Lys_ Arg
pG*th“Alcas

%:%f
p Tyr Tyr
Leu Phe Gy Gy dy

o,

Cc
Ala Phe ser Gly Arg Tyr Asp Ile Ser Trp Asp Ser A?

Pro

145

Arg

sSer

Asp

ser

Thr

225

Leu

His

Pro

Lys

Pro

305

Ala

Glu

130

Ser

Asn

val

Ser

Phe

210

GIn

Leu

Leu

Glu

Lys

290

Gln

Lys

Cys

Asn

Leu

ASp

Ser

195

Arg

Ala

Ala

Pro

Ser

275

Trp

Ser

Glu

AsSp

TYr

Arg

Ser

180

Tyr

Gly

Gly

val

Trp

Phe

val

Ser

Lys

Gly

val

Arg

Gln

Thr

Glu

Leu

245

Arg

Phe

AsSh

Thr

Lys

325

Met

Leu

150

Pro

Asn

Leu

Trp

Pro

230

Ile

Leu

Gln

Thr

Thr

310

Phe

Ser

135

Arg Gly Lys

Tyr

val

Gln

Ser

215

Glu

Ile

Trp

Pro

Pro

295

Thr

Pro

Glu

Ala

Ser

val

200

Glu

Ala

val

Lys

Leu

280

Phe

Ser

Gly

Pro

val

Leu

185

Arg

Trp

Gly

Leu

Lys

265

Tyr

Thr

Ala

Leu

Leu

Arg

Leu

Ala

Ser

Trp

val

250

Ile

Arg

Ala

Leu

Pro

330

His

Gln
155

Pro

Pro

ASp

ASp

Phe

Trp

Glu

Ser

His

315

Gly

Trp

Page 9

Tyr

val

Glu

Pro

Pro

220

Pro

Met

Ala

His

Ser

300

Leu

Leu

Cys

Glu

Thr

Glu

Gln

205

val

His

Gly

Pro

Ser

285

Ile

Ser

Glu

Ile

Pro ser

E%F

Thr

s Gn dy Asp Ser
r dy Gn Ala Pro

Ay Ile Pro Asp Arg
SeEPPEhr 1le Thr Ay Ala
le Ser Arg Ser Ile Tyr
G n Leu Thr Val Leu
A1PNLODE3bela Al MREI I 20> <223> L11 WL
gagc tgactcagga acat gccaag gagacagcct caggccccta tacttctcct
gct ccacctcagg gacgaggctg actattactg g

ggaggga cccagctcac
Tyr Asp Glu

Leu

Lys

Phe

190

Pro

Met

Leu

val

270

Gly

Glu

Leu

Glu

Ile
350

Gln

Leu

175

His

Gly

Phe

Leu

Lys

255

Pro

Asn

Leu

Tyr

GIn

335

Pro

Tyr

160

Ile

Lys

Thr

Gln

Leu

240

Thr

Phe

val

Pro

320

Leu

Leu



ccctcctgtg tctgtggect cagaacctat tatgcaagct ctatggtaaa cacaaacggc
agacacagct tccttgacca ttcctcccge tcccgecacg cgtttta
ggt accagca gaagt cagga cctcagggat cccagaccgc tcactggggc tcaggcggaa
gcaaccccca tgttctgttc

Thr TyklaTgla
Leu Leu Tyr

3%

<210> 40 <211> 109 <212> PRT <213> artificial
<223> L11 VL <400> 40 Ser Ser Qu Leu Thr Gn Asp Pro Pro Val
Leu dy A n 151015 Page 25 Thr Val
Glo2g30valefeTApa Tyr Grncl@ AL
0Lys Arg Pro S

G U 65BO76B0 LAs yal] werAlte
Pro 859098 % s Val

045 Ay Lys HP

Gy Ser 505560 Thr ser Ay Asp Thr Al a Ser
T

Leu Ph%

<210> 41 <211> 327 <212> DNA <213> artificial

Thr

Leu Thr

t gggacagac agt cacgctc

Ser Val
Cys Gn dy Asp Ser

<220>
Al a
Leu Arg

?GSJ%P AByPI@in Ala Pro Ile Leu
Gy Ille Pro Asp Arg Phe Ser
Ile Thr Ay Ala Gn A a

Leu Thr
Ty vaTythrOoyad bt Aser1ArguSely Arg Hs Ay Asn
y dy dy Tht®%G n Leu Thr Val Leu 100105

<220> <223> L12 VL <400> 41

tcttct %gcwt yattilcagua %C(S)C’(S@‘thgft gﬂumsgt?%céiy ffgyFacagda

Asn Leu Asp Ala Gly Arg Glu Ser Gly Pro Asn Ser
405 410

Leu

Gly

Leu

Thr

465

Gly

Gly

Gln

ser

val

Leu

Ser

450

Gly

Leu

ser

Trp

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

<400>

Thr

Arg

Phe

Ser

Asp

Pro

val

515

5
354
DNA
Homo

5

Asp

420

Leu

Ala

Pro

Met

val

500

val

Pro

Gly

Lys

Gly

Asp

485

Glu

Arg

sapiens

Ala

Gly

Glu

Gly

Thr

Thr

Thr

Phe

Ser

Gly

Gly

Phe

ASp

Pro

Leu

Pro

440

Asp

Ser

Asp

Glu

Pro
520

ser

425

Gly

Trp

Glu

Ser

Gly

Pro

Cys

Ser

Thr

ser

Gly

Pro

val

Gly

Leu

Ala

Glu

475

Phe

Pro

Asp

Cys

Leu

Ala

Arg

Ser

Glu

val

Gly

Gly

Ser

Gly

Asp

ser

430

Arg

Thr

ser

Ser

Tyr

510

Ala

Leu

415

Gly

Leu

Trp

Pro

Asp

Leu

Gln

cMet

400

Leu

Ser

Arg

Arg

Pro

480

Cys

Arg

ser

caggtgcagc
acctgcgcetg
cccccaggga
aacccgeecce
ctgaaactga

ggaattagca

<210> 6

tgcaggagtc
tctctggtta
aggggttgga
tcaagagtcg
gctctgtgac

ggccggagta

gggcccagga

cteccatcagce
gtggattggg
cgtcaccata
cgcecgcagac

ctggggcaaa

ctggtgaaga
agtggttact
agtatctctc
tcagtagaca
acggccgtgt
ggcaccctgg

Page 10

cttcggagac
actggggctg
atactgggaa
cgtccaagaa
attactgtgc

tcaccgtctc

cctgtcectce
gatccggcag
cacctactac
ccagttetee
gcgaggtggg
gagt

60
120
180
240
300
354



acat gccaag gagacagcct cagaacctat tatgcaagct ggtaccagca caggccccta
tacttctcct ctatggtaaa cacaaacggc cctcagggat ttctctggct ccacctcagg
agacacagct tccttgacca tcactggggc gacgaggctg actattactg tgtcgcgagg
gggacgaggg gcaaccccca ggcggaggga cccagctcac cgtttta <210> 42 <211> 109
<212> PRT <213> artificial <220> <223> L12 VL <400> 42 Ser Ser GQu Leu Thr
Gl n Aspiyoilso Val Ser Val Ala Leu Ay G n 151015 Thr val Thr Leu Thr Cys
G<4glAsppPBer Leu Arg Thr Tyr Tyr Ala 202530 Ser Trp Tyr Gn Gn Lys Ser
G 1A aHPib SPPENEeu Leu Leu Tyr 354045 dvy Lys His Lys Arg Pro Ser @y
I ProfspsArg Phe ser Ay ser 505560 Thr Ser Gy Asp Thr Ala Ser Leu Thr
I Thr Gy Ala A n Ala Au 65707580 Asp G.u Ala Asp Tyr Tyr Cys Val Ala

Ar "‘T‘{‘ﬂr1 By Ley EIASHUPFS 850695 %WsLe‘VaYﬂLbXF Phe 5?'931@ y dy Thr dn Leu
Thr va Leu 100105 <210> 43 <211>7327 <212> DNA <2 3> artificial <220>
<223> L13 VL <400> 43 tcttctgagc tgactcagga ccctcctgtg acatgccaag
gagacé@%c%mbé@hgg%ﬂﬁf FaghlecEet eféﬂ?tﬁ%b%ﬁrél%s GtS8REL Wt ct ct ggct
ccacctcagg agacacagct gacgaggct@ actattactg tgtcacccgc ggcggaggga

cccagctcac cgtttta <210> 44 <211> 109 <212> PRT <213> artificial
Tyr Tyr Tgp Gly Trp Ile Arg G1n Pro Pro Gly Lys G1y Leu Glu Trp
3

200
Q®Oo< S

ITe Gly ser Ile Ser His Thr Gly Asn Thr Tyr gyr Asn Pro Pro Leu
50 55 0

Lys Ser Arg val Thr Ile Ser val asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser ger val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys
5 90 95

Ala Arg Gly Gly Gly Ile ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
105 110

Leu val Thr val Ser Ser
115

<210> 7

<211> 354

<212> DNA

<213> Homo sapiens

<400> 7
caggtgcagc tgcaggagtc tggccctgge ctggtgaage cttccgagac cctgtcetcetg 60

acctgtgccg tgtccggcta ctccatctece tecggctact actggggetg gatcagacag 120
cctcctggea agggcctgga gtggatcgge tccatctcetc acaccggcaa cacctactac 180
aacccecccte tgaagtccag agtgaccatc tccgtggaca cctccaagaa ccagttctcce 240
ctgaagctgt cctectgtgac cgctgccgat accgccgigt actactgtgc cagaggcggc 300
ggaatctcca gacctgagta ctggggccag ggcaccctgg tgaccgtgtc ctct 354
<210> 8

<211> 118

<212> PRT

<213> Homo sapiens

<400> 8

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile Ser Ser Gly
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<220> <223> L13 VL <400> 44 ser Ser Qu Leu Thr A n Asp Pro Pro Val ser Val
Ala Leu Ay dn 151015 Thr Val Thr Leu Thr Cys A n Ay Asp Ser Leu Arg Thr
Tyr Tyr Ala 202530 Ser Trp Tyr G n A n Lys Ser Gy Gdn Ala Pro Ile Leu Leu
Leu Tyr 354045 Gy Lys His Lys Arg Pro Ser Gy Ile Pro Asp Arg Phe Ser Ay
ser 505560 Thr g%r Gy Asp Thr qsa Ser Leu Thr |3I0e Thr Ay Ala Gn Ala Qu
65707580 Asp A u Ala Asp Tyr Tyr "Cys Val Thr Arg Asn Arg Tyr Ay Asn Pro
Page 27 859095 His Val Leu Phe Ay Ay Ay Thr Gn Leu Thr Val Leu 100105
<210> g Tp1Tzp3dy Wpidle BRACID IS Riot b1 bYaISly 42208)uU<P3> L14 VL <400> 45
tcttctgagc tggctcagga acat gccgag gagacagcct caggccccta tacttctcct
ttctctggct ccacctcagg gacgaggctg actattactg ggcggaggga cccagctcac
ccctccilf ?gbégaardet%&r tttsag?'gﬁéaaﬁsagﬁtfawgg rpal diegiggtegtttta tctgtggect
t at gcaagct cacaaacggc tccttgacca tcgaggaaé t gggacagac agtcacgctc

ggt accagca gaagt cagga cctcagggat cccagaccgc tcactggggc tcaggcggaa

e Ile ser val Asp Thr Ser Lys Asn GIn Phe Ser
gcaacc%:)s(,sca T gIrg Magt the I S¢ ae

Leu Lys Leu Ser Ser val Thr Ala ala asp Thr Ala val Tyr Tyr Cys
95

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Gln Gly Thr
100 105 110

Leu val Thr val Ser Ser
115

<210> 9

<«211> 327

<212> DNA

<213> Homo sapiens

<400> 9
tcttctgage tgactcagga ccctcctgtg tctgtggect tgggacagac agtcacgctc 60

acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctcct ctatggtaaa cacaaacggc cctcagggat cccagaccgce 180
ttctctggcet ccacctcagg agacacagct tccttgacca tcactgggge tcaggcggaa 240
gacgaggctg actattactg taactcccgg gactccagtg gcaaccccca tgttctgttc 300
ggcggaggga cccagctcac cgtttta . 327
<210> 10

<211> 109

<212> PRT

<213> Homo sapiens

<400> 10

Ser Ser Glu Leu Thr Gln Asp Pro Pro {a] ser val Ala Leu Gly Gln
1 5 15

Thr val Thr Leu Thr Cys GIn Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
20 25 30

Ser Trp ;yr GIn GIn Lys Ser Gly GIn Ala Pro Ile Leu Leu Leu Tyr
5 40 45

Gly L%s His Lys Arg Pro ggr Gly Ile Pro Asp égg Phe Ser Gly Ser
5
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<210> 46 <211> 109 <212> PRT <213> artificial
ser ser Au Leu Thr
Val Thr Leu Thr Cys G n Ay Asp Ser

Gn Asp Pro Pro Val

<220> <223> L14 VL <400> 46
Ser Val

Ala Leu Ay dn 151015 Thr

Leu Arg Thr Tyr Tyr Ala 202530 ser Trp

Tyr Gn Gn Lys Ser Gly Gn Ala Pro Ile Leu Leu Leu Tyr 354045 Ay Lys His

Lys Arg Pro Ser
Thr é"s%‘%" E

Pro Asp
A‘-'mrThFI%aTﬁ?r &Y

e foraly @14

er .50
5702

560 Thr Ser Ay Asp
Asp G u Ala Asp

Tyr Tyr Cys Met Ala Arg Ser Arg Lys Gy Asn Pro 859095 His Val Leu Phe Ay

Thr dn Leu Thr Val

ccacctcagg actattactg

cCcCa

Gy d Leu 100105 <210> 47 <211> 327
ar ti fi4PaP! 2B 2SRIYESTrI Sy /RSN SADALOAFP Bt E20&YE 43 RTGccaag caggecect a
ttctctgget gacgaggcty ggcggaggga

ctcac

His val Leu Phe G1y¥ Gly GTy Thr Gln Leu Thr val Leu

<210> 11

<211> 327
<212> DNA
<213> Homo

<400> 11
tcctetgage

acctgccagg
caggcccctg
ttcteccggct
gacgaggccg
ggcggcggaa
<210> 12
<211> 109
<212> PRT
<213> Homo

<400> 12
Ser Ser Glu
1

Thr val Arg
Ser Trp Tyr

Gly Lys His
50

Ser ser Gly
65

Asp Glu Ala
His val Leu

<210> 13
<211> 354
<212> DNA

100

sapiens

105

tgacccagga tcctgctgtg tctgtggcecc

gcgatagcct gagaacctac tacgcctcct

tgctggtgat ctacggcaag cacaagaggc

cctcctctgg caataccgec tccctgacca

actactactg taactcccgg gactcttccg

cccagctgac cgtgcta

sapiens

Leu Thr G1In
5

Ile Thr Cys
20

GIn GIn Lys

Lys Arg Pro

Asn Thr Ala
70

ASD Tyr Tyr
85

Phe Gly Gly
100

Asp

Gln

Pro

ser

ser

Cys

Gly

Pro

Gly

Gly

40

Gly

Leu

Asn

Thr

Ala

Asp

25

Gln

Ile

Thr

sSer

Gln
105

val

10

ser

Ala

Pro

Ile

Arg

20

Leu

Page 13

Ser

Leu

Pro

Asp

Thr

75

Asp

Thr

tgggccagac

ggtatcagca

catccggcat

tcaccggege

gcaaccctea

val

Arg

val

Arg

60

Gly

sSer

val

Ala

Thr

Leu

45

Phe

Ala

Ser

Leu

Leu

Ser

Gln

Gly

cgtcaggatc
gaagcctgga
ccctgacaga
tcaggccgag
cgtgctgttt

Gly GlIn
15

Tyr Ala

Ile Tyr

Gly Ser

Ala Glu

80

Asn Pro
95

<212> DNA <213>

t gact cagga gagacagcct tacttctcct

60
120
180
240
300
327



ccctcctgtg cagaacctat ctatggtaaa agacacagct ttccacccgc cgtttta tctgtggect
t at gcaagct cacaaacggc tccttgacca gccatccacg tgggacagac ggtaccagca

cct cagggat tcactggggc gcaaccccca agtcacgctc gaagtcagga cccagaccgc
tcaggcggaa tgttctgttc <210> 48 <211> 109 <212> PRT <213> artificial <220>
<223> L15 VL <400> 48 ser ser Qu Leu Thr A n Asp Pro Pro Val Ser Val Al a
Leu Ay16 nabil@i1Thr Val Thr Leu Thr Cys A n Ay Asp ser Leu Arg Thr Tyr
Tyr Al a 202530 Ser Trp Tyr An A@n Lys Ser Ay Gn Ala Pro Ile Leu Leu Leu
Tyr 3 GYLys Hs Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe ser Gy Ser
505560 r ser Ay Asp Thr Ala Ser Leu Thr Ile Thr Gy Ala G n Ala Qu
657075800Asp3G@ u Ala Asp Tyr Tyr Cys Ser Thr Arg Ala Ile Hs Ay Asn Pro
859095 3P 4f t@éiﬂqﬁﬁéc @%C@aggaecwgfﬂ?agel ﬁttlséﬂﬁg?ﬁrcc\?aF“Eéﬁ 1001%8 <210> 49

<211> F¥gRig tcBNYgteal Iec@ftbhdd eh@)qtRA0xctgddottg Ld@cdgcsd00> 49t ctt ct gage

t gact cagga ccctcctgtg tctgtggecet t acagac agtcacgct c60
g cé%gcaggga agggé{tgga gtgb;%%ggg agéﬁ%%tctcgatactébgaa é%cctactac 180

aacccgccce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240
ctgaaactga gctctgtgac cgccgcagac acggecgtgt attactgtgc gcgaticatg 300
gggttcggcc gcccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagt 354

<210> 14

<211> 118

<212> PRT

<213> artificial

<220>
<223> H3 VH

<400> 14

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys ala val Ser Gly Tyr Ser Ile Ser Ser Gly
20 25 30

Tyr Tyr ;Ep Gly Trp Ile Arg ggn Pro Pro Gly Lys g}y Leu Glu Trp

Ile Gly Ser Ile Ser His Thr Gly asn Thr Tyr Tyr Asn Pro Pro Leu
50 55 60

Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIln Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Phe Met Gly Phe Gly Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 165 110

Leu val Thr val ser ser
. 115

<210> 15

<211> 354

<212> DNA

<213> artificial

<220>
<223> H4 VH
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acat gccaag gagacagcct cagaacctat tatgcaagct ggtaccagca caggccccta
tacttctcct ctatggtaaa cacaaacggc cctcagggat ttctctggct ccacctcagg
agacacagct tccttgacca tcactggggc gacgaggctg actattactg tgtgacgagg
agcgcgaagg gcaaccccca ggcggaggga cccagctcac cgtttta gaagtcagga cccagaccgc
tcaggcg aa t ttctgttc 120 180 240 300 327 <210> 50 <211> 109 <212> PRT
<213> a <220> <223> L16 VLt <400> 20 Ser Ser G u lLeu Thr,dn Asp
Pro eﬁ %Cer gglaaqg AP 9BeY Eﬁ’gy S99 98515 AT g%l C‘T'ﬂ F&U Thr &/s AGn @y
Asp Seicct@ngc;@g gcttrgatyr cTyratbhgr 20QYgBthcBeacthomctyrgaGayachey Lys 13er Ay A n
Ala Pro lle Leu Leu Leu Tyr 354045 Lys H s Lys Arg Pro Ser y Ile Pro
rop meHoR Aorsghrat ohdss BaporATtadere e SroR PO A RERT Lou WY 116 The
Gy Aa@actidicAt ackhdagbby QdbBRcAsptédgiafa @:ﬁci’a;glaaTQCIagQCSCNal ThaoArg Ser
Ala Lys 4 n Pro 859095 His Val Leu Phe { Thr d angu Thr Va
Cen TUOI05E08 Qs e eEan Fucessyincs SAsCERIAT CoTAS Ot |9 PETaR 0000 30830 117 WL

<400> fyhttaipteiggagmabgact 6aYeRac 6edacet Giggtdaet@ic@gaRitt gggacagagss
agt cacgct c60 acat gccaag gagacagcct cagaacctat tatgcaagct ggtaccagca

gaagtqgggglggacaggccccta tacttctcct ctatggtaaa cacaaacggc cctcagggat

cccagaga@gcl8g ttct ct ggct ccacctcagg agacacagct tccttgacca tcact ggggce
t caggcgdda24£8T ggctg actattactg tagcacgagg tcgaggaagg gcaaccccca
tgttct ?%Séﬁfg aggga cccagctcac cgtttta327

<220>

<223> H4 VH

<400> 16

g1n val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr ser Glu

Thr Leu Sser ESU Thr cys Ala val ggr Gly Tyr Ser Ile ger Ser Gly
0

Tyr Tyr ;rp Gly Trp Ile Arg GIn Pro Pro Gly Lys g1y Leu Glu Trp
5 40 5

Ile Gly Ser Ile ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
50 55 60

Lys Ser Arg val Thr Ile Sser val Asp Thr Ser Lys Asn Gln Phe Ser

Leu Lys Leu Ser ger val Thr Ala Ala Sgp Thr Ala val Tyr gyr Cys
5 5

Ala Arg Trp Leu Gly Phe Gly Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val Sser Sser
115

<210> 17

<211> 354

<212> DNA

<213> artificial

<220>
<223> HS5 VH

<400> 17
caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtcecctce 60

acctgcgctg totctggtta ctccatcage agtggttact actggggctg gatccggcag 120
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<210> 52 <211> 109 <212> PRT <213> artificial <220> <223> L17 VL <400> 52
Ser Ser Au Leu Thr A n Asp Pro Pro Val Ser Val Ala Leu Ay G n 151015 Thr
Val Thr Leu Thr Cys G n Ay Asp ser Leu Arg Thr Tyr Tyr Ala 202530 ser Trp
Tyr An An Lys Ser Ay An Ala Pro Ile Leu Leu Leu Tyr 354045 Ay Lys His

The A S S BE R pE SR G A e SR Shep G LA & hsp
a t a Tt

) recomSaricibiog et fpe @ Smo0non s Yo e O

artifi ctlgaP CE%O% <ggzt§> N g % C<}ggg]>c §f39 tcﬁaét %(a?é:c C;Ctlggt gc%aag CBé)ggcccct a

tt ct ct gyetcqpac gmygedagty gt ggsmyadra gotayactaagoprcgagaceapect tactt ctidat
ccacctcagg actattactg cccagctcac ccctcctgtg cagaacctat ctatggtaaa

agacacaget tigtcacgagg cgtttta tctgtggect tatgcaagct cacaaacggc tccttgacca
agcgt gedgy 118
<212> PRT

<213> artificial

<220>
<223> HS5 VH

<400> 18

§1n val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr ser Glu

Thr Leu Ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile Ser Ser Gly
20 25 30

Tyr Tyr Tgp Gly Trp Ile Arg GIn Pro Pro Gly Lys g1y Leu Glu Trp
3 40 5

Ile Gly ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
50 55 60

Lys ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe Ser
65 70 ' 75 80

Leu Lys Leu Ser ger val Thr aAla ala Sgp Thr ala val Tyr gyr Cys
5 5

Ala Arg Phe Leu Gly Phe Gly Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val Ser Sser
115

<210> 19

<211> 354

<212> DNA

<213> artificial

<220>
<223> H6 VH

<400> 19
caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccectc 60

acctgcgetg tctctggtta ctccatcagc agtggitact actggggctg gatccggcag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 130
aacccgccece tcaagagtcg cgtcaccata tcagtagaca cghtccaagaa ccagttctec 240

ctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtge gcgattctic 300
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t gggacagac agtcacgctc ggtaccagca gaagtcagga cctcagggat cccagaccgc

t cact ggggc tcaggcggaa gcaaccccca tgttctgttc <210> 54 <211> 109 <212> PRT
<213> artificial <220> <223> L18 VL <400> 54 Ser Ser Qu Leu Thr G n Asp
Pro Pro Val Ser Val Ala Leu Gy G n 151015 Thr Val Thr Leu Thr Cys Gn Qy
Asp Ser Leu Arg Thr Tyr Tyr Ala 202530 Ser Trp Tyr Gn Gn Lys Ser Ay Gn
Ala Pro Ile Leu Leu Leu Tyr 354045 Ay Lys H's Lys Arg Pro Ser Ay Ile Pro
Asp ArggdPheggSergaciggaSts BOGEROT lygcBerctdd ycAsptdier gaiita Ser Leu 3Bdr |l e Thr
Gy Ala Gn Ala Au 65707580 Asp Gu Ala Asp Tyr Tyr Cys Val Thr Arg Ser
Val Lysi@by 26sn Pro 859095 His Val Leu Phe Ay Gy @y Thr G n Leu Thr Val
Leu 10€0Q0% <280> 55 <211> 327 <212> DNA <213> artificial <220> <223> L19 VL
<400> % %gctpﬁgﬁ%g% t gact cagga ccctcctgtg tctgtggect tgggacagac

agt cacgc ¢6d acat gCccaag gagacagcct cagaacctat tatgcaagct ggtaccagca

gaagt c al20 caggccccta tacttctcct ctatggtaaa cacaaacggc cctcagggat
cccagatcge 18 YH ct ct ggct ccacct cagg agacacagct tccttgacca tcactgggge

t caggcoana24g
Gln val Gln Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile Ser Ser Gly
20 25 30

Tyr Tyr Trp Gly Trp Ile Arg G%n Pro Pro Gly Lys Gly Leu Glu Trp
35 4 45

ITe Gly Ser Ile Ser His Thr Gly Asn Thr Tyr ggr Asn Pro Pro Leu
50 55

Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe Ser
65 70 75 80

Leu Lys Leu Ser ggr val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg Phe Phe Gly Phe Gly Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val Ser Ser
115

<210> 21
<211> 327
<212> DNA
<213> artificial

<220>
<223> L1 vL

<400> 21
tcttctgage tgactcagga ccctcctgtg tctgtggect tgggacagac agtcacgctc 60

acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctcct ctatggtaaa cacaaacggc cctcagggat cccagaccgc 180
ttctctggct ccacctcagg agacacagct tccttgacca tcactggggce tcaggcggaa 240
gacgaggctg actattactg tgcgtcccgg tcggtgagcg gcaaccccca tgttctgttc 300
ggcggaggga cccagctcac cgtttta 327

<210> 22
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gacgaggctg actattactg tgtcgcgcgg gcggt gaggg gcaaccccca tgttctgttc300
ggcggaggga cccagctcac cgttttald327 <210> 56 <211> 109 <212> PRT <213>
artificial <220> <223> L19 VL <400> 56 Ser Ser Qu Leu Thr Gn Asp Pro Pro
Val Ser Val Ala Leu Ay G n 151015 Thr Val Thr Leu Thr Cys G n Gy Asp Ser
Leu Arg Thr Tyr Tyr Ala 202530 Page 32 Ser Trp Tyr Gn Gn Lys Ser Ay Gn

Al a Prepihibe doeu Leu Leu Tyr 354045 Gy Lys His Lys Arg Pro ser Ay Ile Pro
Asp Ar%lll’he Pi%érf_(';‘l_%1 Ser 505560 Thr Ser @y Asp Thr Ala Ser Leu Thr Ile Thr
Ay A &% AH& 8 65707580 Asp Gu Ala Asp Tyr Tyr Cys Val Ala Arg Al a

Val Argeby Asn Pro 859095 His Val Leu Phe Ay Gy @y Thr G n Leu Thr Val
Leu 10€4835 «210> 57 <211> 327 <212> DNA <213> artificial <220> <223> L20 VL
<400> 54t cthctgage tgactcagga ccctectgtg tctgtggect tgggacagac

agt cacgctc60 "acat gccaag gagacagcct cagaacctat tatgcaagct ggtaccagca

gaagt ceagyad2@leaggcrtuct n ragtrretrrot vadt s¢gyahada daga@acgyc cct cagggat
cccagatcgel80 ttctctgget ccacctcaggt®gacacaget tcct}yacca tcact gggge

t caggcggaa240

Thr val Thr Leu Thr Cys GIn Gly Asp Ser Leu Arg Thr gyr Tyr Ala
20 25 0

Ser Trp Tyr GIn GIn Lys Ser Gly GIn Ala Pro Ile Leu Leu Leu Tyr
35 40 45
Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60
Thr Ser Gly Asp Thr Ala Ser Leu Thr Ile Thr Gly aAla ¢1n Ala Glu
65 70 , 75
Asp Glu Ala Asp Tyr Tyr Cys Ala Ser Arg Ser val ser Gly Asn Pro
85 90 95
His val Leu Phe Gly Gly Gly Thr GIln Leu Thr val Leu
100 105
<210> 23
<211> 327
<212> DNA
<213> artificial
<220>
<223> L2 VL
<400> 23
tcttctgage tgactcagga ccctcctgtg tctgtggect tgggacagac agtcacgctc 60
acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggcccecta tacttctcct ctatggtaaa cacaaacggc cctcagggat cccagaccgc 180
ttctctgget ccacctcagg agacacagct tccttgacca tcactggggc tcaggcggaa 240
gacgaggctg actattactg tgtcgcccgg tcggtggtgg gcaaccccca tgttctgttc 300
ggcggaggga cccagctcac cgtttta 327
<210> 24
<211> 109
<212> PRT
<213> artificial
<220>
<223> L2 VL
<400> 24
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gacgaggctg actattactg tgtctcccgc agcgcgaagg gcaaccccca tgttctgttc300
ggcggaggga cccagctcac cgttttald327 <210> 58 <211> 109 <212> PRT <213>
artificial <220> <223> L20 vL <400> 58 Ser Ser Qu Leu Thr Gn Asp Pro Pro
Val Ser Val Ala Leu Ay G n 151015 Thr Val Thr Leu Thr Cys G n Gy Asp Ser
Leu Arg Thr r Tyr_Ala 202530 Ser Trp.T i i N s . Ser Ay Gn Ala Pro
I1e LegerLgfir Eillj.l §r§*§5§l5‘485%;%§° L)}g g@]ss‘?_'ggaﬁr’\ga gre(% %érm(sa y Ile Pro Asp Arg
Phe Ser Ay Ser 505560 Thr Ser Gy Asp Thr Ala Ser Leu Thr Ile Thr Ay A a

S S SO, B RV D R T8, T 2

eu Thr Val Leu
100105 <210> 59 <211> 327 <212> DNA <213> artificial <220> <223> L21 VL

<400> 59 tcttct c .tgactca ccetectgtg_tctgtggect acatgccaag gagacagcct
cagaactial "R ¥ bgﬂgg@f‘ bya?gé‘é'g%gi’ anf’a%ltat g"?"c&ﬁe 55%6t'aeéfaTycracaaacggc
ttctctggct ccacctcagg agacacagct tccttgacca gacgaggctg actattactg

t gccaccgc cggt cc cgga a.cccagctcac cgtttta  <210> 60 <211> 109
<§2312> ﬂﬁ’géfgg LHF?’%%I %rigoaggr %99 Ile ProgAsp ggg Pﬂe Ser Gly Ser

Thr Ser Gly Asp Thr Ala ser Leu Thr Ile Thr Gly Ala G1In Ala Glu
65 70 75 80

Asp Glu Ala Asp ggr Tyr Cys val Ala Agg Ser val val Gly Asn Pro
9 95

His val Leu Phe Gly Gly Gly Thr GIln Leu Thr val Leu
100 105

<210> 25

<211> 327

<212> DNA

<213> artificial

<220>
<223>

<400> 25

L3 VL

tcttctgage
acatgccaag
caggccecta
ttctctggct
gacgaggctg
ggcggaggga
<210> 26

<211> 109
<212> PRT
<213>

<220>
<223>

<400> 26

tgactcagga
gagacagcct
tacttctcct
ccacctcagg
actattactg

cccagctcac

artificial

L3 VL

ccctectgtg totgtggect tgggacagac
cagaacctat tatgcaagct ggtaccagca
ctatggtaaa cacaaacggc cctcagggat
agacacagct tccttgacca tcactggggce
tgtcagcagg gcggtggtgg gcaaccccca

cgtttta

agtcacgctc
gaagtcagga
cccagaccge
tcaggcggaa
tgttctgttc

60
120
180
240
300
327

Ser Ser Glu Leu Thr GIn Asp Pro Pro val Ser val Ala Leu Gly GlIn
1 5 1 15

Thr val Thr Leu Thr Cys Gln Gly ésp Ser Leu Arg Thr g%r Tyr Ala
20 5

Ser Trp Tyr GIn GIn Lys Ser Gly GIn Ala Pro Ile Leu Leu Leu Tyr
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<220> <223> L21 VL <400> 60 Ser Ser Qu Leu Thr Gn Asp Pro Pro val Ser val
Ala Leu Ay G n 151015 Thr Val Thr Leu Thr Cys A n Ay Asp Ser Leu Arg Thr
Tyr Tyr Ala 202530 Ser Trp Tyr Gn G n Lys Ser Gy Gdn Ala Pro Ile Leu Leu
Leu Tyr 354045 Gy Lys His Lys Arg Pro Ser Gy Ile Pro Asp Arg Phe Ser Ay
Ser 505560 Thr Ser Gy Asp Thr Ala Ser Leu Thr lie Thr Gy Ala G n Ala Qu
65707580 Asp3él u Ala Asp Tyr 4‘?yr Cys Ala Thr 4/S‘rg Ala Val Arg Ay Asn Pro
859095 His Val Leu Phe Ay Ay Ay Thr Gn Leu Thr Val Leu 100105 <210> 61
<211> GB7LyR 2> LpblArg2a3>sar Gl i Ide aft ro<@R0»rx PR Sek 23 y\Vier <400> 61
tcttctgage?acat gccaag cagdecccta ttctctggé? gacgaggetg ggcggaggga

t gact cagga gagacagcct tacttctcct ccacctcagg actattactg cccagctcac

ccct cctlgt gecadpacetdir staatgytaaahagaeatiagcly ilzgjogdggclegtttta tctgtggect
t at gca®yct cacaaacggc {Ccttgacca tcggt§aggg tgggacagatl agt cacgcetc

ggt accagca gaagt cagga cctcagggat cccagaccgc tcactggggc tcaggcggaa
gcaaccespcald gﬂi@tsgt‘gtﬁc' Tyr Cys val ser ggg Ala val val Gly Sgn Pro

His val Leu phe Gly Gly Gly Thr GIn Leu Thr val Leu
100 105

<210> 27

<211> 327

<212> DNA

<213> Artificial

<220>
<223> L4 VL

<400> 27
tcttctgage tgactcagga ccctcctgtyg tctgtggect tgggacagac agtcacgctc 60

acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctect ctatggtaaa cacaaacggc cctcagggat cccagaccgce 180
ttctctgget ccacctcagg agacacagct tccttgacca tcactggggc tcaggcggaa 240
gacgaggctg actattactg tagcacccgc agcagcaagg gcaaccccca tgttctgttce 300
ggcggaggga cccagctcac cgtttta 327
<210> 28

<211> 109

<212> PRT .

<213> artificial

<220>
<223> L4 VL

<400> 28
Ser Ser Glu Leu Thr GIn Asp Pro Pro val Ser val Ala Leu Gly GlIn
1 5 10 15

Thr val Thr LSU Thr Cys GlIn Gly gsp ser Leu Arg Thr Tyr Tyr Ala
2 5 30

Ser Trp Tyr GIn GIn Lys Ser ggy Gln Ala Pro Ile keu Leu Leu Tyr
35 5

Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

Thr ser Gly aAsp Thr Ala Ser Leu Thr Ile Thr Gly Ala GIn Ala Glu
65 70 75 80
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<210> 62 <211> 109 <212> PRT <213> artificial <220> <223> L23 VL <400> 62
Ser Ser Au Leu Thr Gn Asp Pro Pro Val Ser Val Ala Leu Ay G n 151015 Thr
Val Thr Leu Thr Cys G n Ay Asp Ser Leu Arg Thr Tyr Tyr Ala 202530 Ser Trp
Tyr Gn An Lys Ser Ay Gn Ala Pro Ile Leu Leu Leu Tyr 354045 Ay Lys His
Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe Ser Ay Ser 505560 Thr Ser Ay Asp
Thr Ala Ser Leu Thr Ile Thr Ay Ala Gn Ala Qu 65707580 Asp G u Ala Asp
Tyr Twsp@is BB A ayArgrSelis ¥ed TRY grid prAsdr Bi0eBpA@RPrbli s Val Leu Phe Gy
Ay Ay Thr G n Led5Thr Val Leu 100205 <210> 63 <2P3> 327 <212> DNA <213>
artificial <220> <223> L24 VL <400> 63 tcttctgagc acatgccaag caggccccta
ttctctggtialgpa0AROGH g 9Cagaadad1d dagtihaoga gagacagcct tacttctcct

ccacct cagg act aftéact g cccagct cadlbkcctcctgt g cagaacctat ctat ggtaaa
agacacagct tatcgccagg cgtttta tctgtggcct tatgcaagct cacaaacggc tccttgacca
agcaacaagg bgggacagac agtcacgctc ggtaccagca gaagtcagga cctcagggat
cccaga@ct?e Bzact ggggc tcaggcggaa gcaaccccca tgttctgttc 60 120 180 240 300
327 <212> DNA

<213> artificial

<220>
<223> L5 VL

<400> 29
tcttctgage tgactcagga ccctcctgtg tctgtggect tgggacagac agtcacgctc 60

acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctect ctatggtaaa cacaaacggc cctcagggat cccagaccgc 180
ttctctgget ccacctcagg agacacagct tccttgacca tcactgggge tcaggcggaa 240
gacgaggctg actattactg tgccagcagg tcctccaagg gcaaccccca tgttctgttc 300
ggcggaggga cccagctcac cgtttta 327
<210> 30

<211> 109

<212> PRT

<213> artificial

<220>
<223> L5 VL

<400> 30

Ser Ser Glu Leu Thr Gln Asp Pro Pro val Ser val Ala Leu Gly G1In
1 5 10 15

Thr val Thr ESU Thr Cys G1ln Gly ggp Ser Leu Arg Thr ;%r Tyr Ala

Ser Trp Tyr GIn GIn Lys Ser Gly GIn Ala Pro Ile Leu Leu Leu Tyr
35 40 45

Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp egg Phe Ser Gly Ser
50 55

Thr Ser Gly Asp Thr Ala Ser Leu Thr Ile Thr Gly Ala G1n Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Ala Ser Arg Ser Ser Lys Gly Asn Pro
85 90 95

His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
100 105
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<210> 64 <211> 109 <212> PRT <213> artificial <220> <223> L24 VL <400> 64
Ser Ser Au Leu Thr A n Asp Pro Pro Val Ser Val Ala Leu Ay G n 151015 Thr
Val Thr Leu Thr Cys G n Ay Asp ser Leu Arg Thr Tyr Tyr Ala 202530 Ser Trp
Tyr An An Lys Ser Ay Gn Ala Pro Ile Leu Leu Leu Tyr 354045 Ay Lys His
Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe Ser Ay Ser 505560 Thr Ser Ay Asp
Thr Ala Ser Leu Thr Ile Thr Ay Ala Gn Ala Qu 65707580 Asp G u Ala Asp
Tyr Tywi1@®ys3lle Ala Arg Ser Asn Lys Ay Asn Pro 859095 His Val Leu Phe Ay
dy Ad¥1%hr3g n Leu Thr Val Leu 100105 <210> 65 <211> 327 <212> DNA <213>
artifi I% % Q3.:423> L25 VL <400> 65 tcttctgagc tgactcagga ccctcctgtg
tctgtggcct tgggacagac agtcacgctc60 acat gccaag gagacagcct cagaacct at
t at gcagég%;t ? t accagca gaagt caggal20 ttctctggct ccacctcagg agacacagct

d a

tcctt act ggggc tcaggcggaa240 gacgaggctg actattactg tacgacgcgg
agcaacaagyg gcaaccccca tgttctgttc300 ggcggaggga cccagctcac cgttttald27 <210>
66 <2ITEXTQPYgxTHRCLCPRIA 2ATstelot F¢YoEpedct<pg@pacagac agtcacgctc 60
acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctcct ctatggtaaa cacaaacggc cctcagggat cccagaccgc 180
ttctctgget ccacctcagg agacacagct tccttgacca tcactgggge tcaggcggaa 240
gacgaggctg actattactg tatgagcagg agcatctggg gcaaccccca tgttctgttc 300
ggcggaggga cccagetcac cgtttta 327
<210> 32
<211> 109
<212> PRT
<213> artificial
<220>
<223> L6 VL
<400> 32

Ser Ser Glu Leu Thr G1In Asp Pro Pro val ser val Ala Leu Gly Gln
1 5 10 15

Thr val Thr Leu Thr Cys GIn Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
20 25 30

ser Trp Tyr GIn GIn Lys Ser Gly GIn Ala Pro Ile Leu Leu Leu Tyr
35 40 45

Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
5

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

Asp Glu Ala Asp Tyr Tyr Cys Met Ser Arg Ser Ile Trp Gly Asn Pro

His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu
100 105

<210> 33

<211> 327

<212> DNA

<213> artificial

<220>
<223> L8 vL
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<223> L25 VL <400> 66 Ser Ser Qu Leu Thr G n Asp Pro Pro Val Ser Val Al a
Leu Ay A n 151015 Thr Val Thr Leu Thr Cys A n Gy Asp Ser Leu Arg Thr Tyr
Tyr Ala 202530 Ser Trp Tyr Gn Gn Lys Ser Ay Gn Ala Pro Ile Leu Leu Leu
Tyr 354045 Ay Lys Hs Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe Ser Gy Ser
505560 Thr Ser Ay Asp Thr Ala Ser Leu Thr Ile Thr Gy Ala G n Ala Qu
65707580Asp3E@ u Ala Asp Tyr Tyr Cys Thr Thr Arg Ser Asn Lys Gy Asn Pro
859095t ¢tstddak tgagtdalgea @eytq@igtgtytgtgocdy hodgagadpier adrghcdcdg 100169 <210> 67
<211> <2132 I § il <2202 > <400> 67 at,gggat gga
&%Qéq%@%g%tcc@ Jciaaaacfcm tﬁlcgaéaa% x g%taiggg?tag%élgéttcafggg Bl

gt gcagctg cctggcaagg ccccc aagct cggccgcc heavy

chai n grgggtatte atachtragt citgtpatedycheanacqyc ctiygagpad aglageagagt ctif0gaccgce
t t tct

cggag f‘c‘*cttgt %E%&EE&%%%%&Q&%@E@ tﬁ%tgag& %{acgg%gfgggf%ggc%%ca Clh%

t gccgat ac¢ gggcaaaggc gcaacag ¢t gdagcct Ctctcaca
gt ggacEEcghygte Raya bz tadect ggtya tPeayecdiy gtacagyagtotecgagaccct HPggct ggat

ccggcaacac_ccaa ct cag ccgtgtcctc gcactctcag gtctctg
Cagaca%@gggﬂ%@%g%%%@%%ﬂéﬁ%ﬁ%&tg at ggctcggg tgcctccacc 60 1206%30 240 300
360 420

<210> 34

<211> 109

<212> PRT

<213> artificial

<220>
<223> L8 VL

<400> 34

Ser Ser Glu Leu Thr Gln Asp Pro Pro val Ser val Ala Leu Gly Gln
1

Thr val Thr Egu Thr Cys Gln Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
25 30

Ser Trp Tyr GIn GIn Lys Ser ggy GIn Ala Pro Ile Leu Leu Leu Tyr
35 45

Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
5

Thr ser Gly Asp Thr Ala Ser Leu Thr Ile Thr Gly Ala GIn Ala Glu

65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Thr Thr Arg Ser Thr GIn Gly Asn Pro

His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu

100 105
<210> 35
<211> 327
<212> DNA
<213> artificial
<220>
<223> L9 vL
<400> 35
tcttctgage tgactcagga ccctectgtg tctgtggect tgggacagac agtcacgctc 60
acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctect ctatggtaaa cacaaacgge cctcagggat cccagaccgc 180
ttctctgget ccacctcagg agacacagct tccttgacca tcactggggc tcaggcggaa 240
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aagggcccat gccctggget ggcgccctga tccctcagca aacgt gaatc gacaaaactc
ttcctcttcc tgcgtggtgg ggcgt ggagg cgtgtggtca tgcaaggtct ggtcagcccce
aaccaggt ca tgggagagca gacggctcct aacgtcttct ctctccctgt cggtcttccce
gcct ggt caa ccagcggegt gcgtggtgac acaagcccag acacat gccc ccccaaaacc
t ggacgt gag tgcataatgc gcgtcctcac ccaacaaagc gagaaccaca gcctgacctg
at gggcgngagdapt aahctaatgaipgcdagd tccaergaqy gaaacecd@yramrecgtggact aciooc
gcacaccttc cgtgccctcc caacaccaag accgtgccca caaggacacc ccacgaa
caagac%%§8a¥@?6gféggga%é?gggﬁgcc ggt gt acacc cct ggt caaa ggagaacggg
t agcaagct c gatgcatgag a tcctccaaga cccgaaccgg ccggctgtcc agcagcttgg
gt ggacegda cctgaag ctcatgatct cctgaggtca ccgcgggagg caggact ggc
cccatc gcccccat ggcttctatc tacaagacca accgtggaca gctctgcaca
gcacct eligg tagacHigigi c tacagtcctc gcacccagac aagttgagcc ccgcgggggce
cccggacgccc agttcaactg agcagtacaa tgaatggcaa aaaccatctc cccgggagga
ccagcgsral Ggegt cccgt agagcaggtg accactacac gggcacageg gt ggaact ca
aggactctac ctacatctgc caaatcttgt accgtcagtc tgaggtcaca gtacgtggac
cagcacgil@e dggagt acaag caaagccaaa gat gaccaag cgccgtggag gctggactcc

gcagc < > < > PRT_.<213> artificial <220>
<223>a%ﬁﬁgﬁrg§€§q%ﬁggﬁﬁ il{l(z)%gp gggl\';é‘t%%ﬁyé%b/%ﬁa&?%ye&ﬁ e Leu Phe Leu Val
Ala Thr Ala Thr Ay 151015 Ala His ser An Val Gn Leu Adn GQu ser Gy Pro
Gy Leu Val 20 0,.Pr Thr Le r s Ala Val Ser Ay
Tyr Seﬂwl ?ae1 gﬁi%gzégr C)Perhé%?/y %EE SI'{E‘r Lefrgr%q-br%%g -Iplilem%r/g Gn Pro Pro Ay
Lys Ay 505560 Leu u Trp Ile Ay Ser Ile Ser Hs Thr Ay Asn Thr Tyr Tyr

Asn 65707580 _Pra.Pro L S r_-Ar g _Val I Ser val Asp Thr Ser Lys
Asn 859095 P &B%He%e?ﬁ%‘" ﬁ§§ 18, e?‘“’sﬁ‘{ \ks{’ LER Loy B apAsp Thr Al% Val

Gly Lys His Lys Arg Pro ggr Gly 1Ile Pro Asp ggg Phe ser Gly ser
50

Thr Ser Gly Asp Thr Ala ser Leu Thr Ile Thr Gly Ala G1n Ala Glu
65 70 75 80

Asp Glu Ala Asp gyr Tyr Cys val Ala Sgg ser Asn Lys Gly Sgn Pro
5

His val Leu pPhe Gly Gly Gly Thr GIn Leu Thr val Leu
100 105

<210> 37
<211> 327
<212> DNA
<213> artificial

<220>
<223> L10 vL

<400> 37
tcttctgagec tgactcagga ccctcctgtg tctgtggect tgggacagac agtcacgctce 60

acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctcct ctatggtaaa cacaaacggce cctcagggat cccagaccgce 180
ttctctgget ccacctcagg agacacaget tccttgacca tcactgggge tcaggceggaa 240
gacgaggctg actattactg tatcagccgg tcgatctacg gcaaccccca tgttctgttc 300
ggcggaggga cccagctcac cgtttta 327
<210> 38

<211> 109

<212> PRT
<213> artificial
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100105110 Tyr Tyr Cys Ala Arg Trp Leu Ay Phe Gy Arg Pro Au Tyr Trp Gy
115120125 Lys @y Thr Leu Val Thr val Ser ser Ala Ser Thr Lys Gy Pro Ser
130135140 Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Ay Ay Thr Al a
145150155160 Ala Leu Gy Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr

Val 165170175 Ser Trp Asn Ser Ay Ala Leu Thr Ser Ay Val H's Thr Phe Pro
Al a 18085190 Val Leu G n Ser Ser Gy Leu Tyr Ser Leu Ser Ser Val Val Thr
Val 19522(362050P-rLo Ser Ser Ser Leu Ay Thr @n Thr Tyr Ile Cys Asn Val Asn
H's 210 ég Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Qu Pro Lys Ser
Cys 225230235240 Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Qu Al a

Al a d yer2482%0255uiter PrroaSerryaroPhd teuvibhelPrneuRig &ys Pro Lys Asp Thr
Leu Met 260265270 11e Ser Arg Thr P Gu Vval Thr Gps val Val Val Asp Val
Ser His 275280285 A u Asp Pro Qu Val Lys Phe Asn Trp Tyr Val Asp Ay Val
A u Varhr298r9630QuHIE AsNcM &1L ysp T3ur LasARy crhAn%rG‘wr Aau G n Tyr Asn Ser
Thr Tyr 3053103128320 Arg Val Val23Ser Val Leu Thr3lval Leu His Gn Asp Trp

Leu Asn Gy 325330335 Lys A u Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
Al a Preed Irep 340340350 Gwswswmnlm Se:rxwiené\lLauLl;@ f3ry Gn Pro Arg Gu
Pro G n Val 355360365

Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

Thr Ser Gly Asp Thr Ala Ser Leu Thr Ile Thr Gly ala G1n Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Ile Ser Arg Ser Ile Tyr Gly Asn Pro

85 90 95
His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
100 105

<210> 39

<211> 327

<212> DNA

<213> artificial

<220>
<223> L11 vL

<400> 39
tcttctgage tgactcagga ccctcctgtg tctgtggect tgggacagac agtcacgctc 60

acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctect ctatggtaaa cacaaacgge cctcagggat cccagaccge 180
ttctectgget ccacctcagg agacacaget tccttgacca tcactgggge tcaggeggaa 240
gacgaggctg actattactg ttccteccge tccecgecacg gcaacccecca tgttotgtte 300
ggcggaggga cccagetcac cgtttta 327
<210> 40

<211> 109

<212> PRT

<213> artificial

<220>
<223> L11 vL

<400> 40

Ser Ser Glu Leu Thr GIn Asp Pro Pro val Ser val Ala Leu Gly Gln
1 5 10 15
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370375380 Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp Ile Ala Val du
385390395400 Trp A u Ser Asn Ay Gn Pro Au Asn Asn Tyr Lys Thr Thr Pro
Pro 405410415 Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr

Val 420425430 Asp Lys Ser Arg Trp Gn Gn Gy Asn Val Phe Ser Cys Ser Val
Met 435440445 His Qu Ala Leu H's Asn H's Tyr Thr Gn Lys Ser Leu Ser Leu
Ser 450455460 Pro Gy Lys 465 <210> 69 <211> 1401 <212> DNA <213>
artifithralakZR03%eu20@>CheHE 1 €Ay \Aspe hiEirnLewd 803> TBO Tar giygatlgga gcet gt at cat

cctcttettg gtagdlacag
ccctggect g gt gaagectt
catct cmncmr;ggat adnagin
gat cggct cc at’ét ct caca
gaccatctcc gt ggacacct
t gccgasBecygedgtiys 2ot
gggcaaagge® accct ggt ga
cctggcaccc tcctccaaga

ctacaggcg@59cactctca960 gﬁ&cagctgc aggagt ct gg

ccgagaccct gtctctgaccl20 tgtgccgtgt
ggggcnggmﬂﬂoagacagntia86uceuggmaagg
ccggcadtac ctactacaac24® ccccctctga
ccaagaacca gttctccctg300 aagctgtcct
_vet gergmﬂgmmrotAsgpg 0B @be tstec ggyCHYC
ccgbytcctc tgectccab@420 aagggcccat
gcacctct gg gggcacagcg480 gccct gggct

ggact attrt secGtgaapcuy Agasggtgb chgt ggatat cib40a e gdactga

gcacac®itc ccggctgtcc
cgtgccct cc agcagettgg

caacacepaglyghlgacpaga
accgtgccca gcacctg

His val Leu Phe Gly
100

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

<220>
<223>

41

327

DNA
artificial

L12
<400> 41

VL

fhcagt cct ¢ aggacfxtac600 tccctcadfta
gcacccagac ctacatctgc660 aacgtgaatc
aagtigage Gee aaat ©drt gig A0s gA¢ aghareitoc
ccgcggggge actgt cagt c780 95

Gly Gly Thr Gln Leu Thr val Leu
105

tcttctgagce
acatgccaag
caggccccta
ttcteotggct
gacgaggctg
ggcggaggga
<210>
<211>

<212>
<213>

42
109
PRT

<220>
<223>

<400> 42

1

tgactcagga
gagacagcct
tacttctect
ccacctcagg
actattactg

cccagctcac

artificial

L12 vL

ccctectgtg tctgtggcct tgggacagac
cagaacctat tatgcaagct ggtaccagca
ctatggtaaa cacaaacggc cctcagggat
agacacagct tccttgacca tcactggygce
tgtcgcgagg gggacgaggg gcaaccccca
cgtttta

10

agtcacgctc
gaagtcagga
cccagaccgce
tcaggcggaa
tgttctgttc

ser Ser Glu Leu Thr GIn Asp Pro Pro val Ser val Ala Leu Gly Gln
5 15

Thr val Thr Leu Thr Cys Gln Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
20 25 30

Ser Trp Tyr Gln GlIn Lys Ser Géy GIn Ala Pro Ile Leu Leu Leu Tyr
35 4
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ccggctactc
gcct ggagt g
agt ccagagt
ct gt gaccgc
cggagt actg
cggtcttccc
gcct ggt caa
ccagcggcegt
gcgt ggt gac
acaagcccag
acacat gccc

60
120
180
240
300
327



ttcctcttcc ccccaaaacc caaggacacc ctcatgatct cccggacccc tgaggtcaca840
t gcgt ggt gg tggacgt gag ccacgaagac cctgaggtca agttcaactg gtacgt ggac900
ggcgt ggagg tgcat aat gc caagacaaag ccgcgggagg agcagt acaa cagcacgt ac960
cgtgtggtca gcgtcctcac cgtcctgcac caggactggc tgaatggcaa ggagtacaagl020 Page
40 tgcaaggtct ggtcagcccc aaccaggtca tgggagagca gacggctcct aacgtcttct
ctctcceyOlys eagaaagCr@gaaclvGde 06t ORCAED PRE 8dEGAGCSeri Cl T CCl Ct a
catgct ccgbl ccccgggtaa ccétccagecc ggt gt acéc cctggt caaa ggagaacaac
tagcaagctc gatgcatgag a cccatcgaga ctgcccccat ggcttctatc tacaagacca
accgt ggaCaegel v hap athn AlRASGCaLE Thr COCOBHAgDAATE @R GAGAEIUCOCCTL CCCat
agagcaggt g accact acac 7caaagccaaa gat gaccaag cgccgt gga&p gct ggactcc
gcagcagggg gcagaagagc <210> 70 <211> 467 <212> PRT <213> artificial <220>
<223> MESNeayvy aspaiyh £A408% v MBL A3y gﬂusmg Qs Adshepdol € Leu Phe Leu Val
AIaThr Al a Thr 5151015 Ala Hi s %®er n Val @n%Beu An Au Ser Gy Pro
Gy Leu Val Lys 202530 Pro Ser Qu Thr Leu Ser Leu Thr Cys Ala Val Ser dy
Tyr Sejiisl Lg 3ed@fe & re1§eé1,ﬂrur Bih LurThIr@aﬁyu Trp lle Arg Gn Pro Pro Gy
Lys Gy 505560 Lew r le Gby Ser Ile Ser H's Thr Ay Asn Thr Tyr Tyr
Asn 65707580 Pro Pro Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys
Asn 210> 43

<211> 327

<212> DNA .
<213> artificial

<220>
<223> L13 VL

<400> 43
tcttctgage tgactcagga ccctcctgtg totgtggect tgggacagac agtcacgctce 60

acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctcct ctatggtaaa cacaaacggc cctcagggat cccagaccgc 180
ttctctggct ccacctcagg agacacagct tccttgacca tcactgggge tcaggcggaa 240
gacgaggctg actattactg tgtcacccgc aaccgctacg gcaaccccca tgttctgttc 300
ggcggaggga cccagctcac cgtttta 327
<210> 44

<211> 109

<212> PRT

<213> artificial

<220>
<223> L13 vL

<400> 44
ser Ser Glu Leu Thr GIn Asp Pro Pro val ser val Ala Leu Gly GIn
1 5 10 15

Thr val Thr Leu Thr Cys GIn Gly Asp Ser Leu Arg Thr ;gr Tyr Ala
20 25

ser Trp Tyr Gln Gln Lys Ser Gly Gln Ala Pro TIle Leu Leu Leu Tyr
35 40 45

Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

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

Asp Glu Ala Asp Tyr Tyr Cys val Thr Arg Asn Arg Tyr Gly Asn Pro
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859095 G n Phe ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Al a Val
100105110 Tyr Tyr Cys Ala Arg Phe Leu Gy Phe Ay Arg Pro Au Tyr Trp Ay
115120125 Lys Ay Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Ay Pro Ser
130135140 Val Phe Pro Leu Ala Pro ser Ser Lys Ser Thr Ser Ay Ay Thr Al a
145150155160 Ala Leu Gy Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr

Val
Al a
Val
Hi s
Cys
Al a
Leu
Ser
Au
Thr
Leu
Al a

165170175 Ser gifp Asn Ser Gy y a Leu Thr Ser gy val H's Thr Phe Pro
180185190 Val Leu G n Ser Ser Gy Leu Tyr Ser Leu Ser Ser val Val Thr

195200 Pro Ser r Ser,lLe hr Gn Thr Tyr Ile Cys Asn Val Asn
21 1?1%%'23%%%8&5 é@r Gf&ﬁhﬁ'rﬁ%gﬁy%' -{THI V%sbml'_ys Lys Val du Pro Lys Ser
225230235240 Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Qu Al a
€] A 45250255 Ala Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
ME{Z:%@O %5270 Ile Ser Arg Thr Pro Gu Val Thr cys Val Val Val Asp Val
H £12752%8285 G u Asp Pro Au Val Lys Phe Asn Trp Tyr Val Asp Gy Val
Vat2129029580671ai s Asn Ala Lys Thr Lys Pro Arg Qu Gu Gn Tyr Asn Ser
Tyr,5805310315320 Arg Val Val Ser Val Leu Thr val Leu Hs Gn Asp Trp
AswpGhy 1325830335 Lys A u Tyr Lys cys Lys Val Ser Asn Lys Ala Leu Pro

Pro lle
<400> 45

tcttctgagc tgactcagga ccctectgtg tetgtggcct tgggacagac agtcacgctce 60
acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctcct ctatggtaaa cacaaacggc cctcagggat cccagaccgce 180
ttctctggct ccacctcagg agacacagct tccttgacca tcactggggc tcaggcggaa 240
gacgaggctg actattactg tatggcgagg tcgaggaagg gcaaccccca tgttctgttce 300
ggcggaggga cccagctcac cgtttta 327
<210> 46

<211> 10%

<212> PRT

<213> artificial

<220>
<223> L14 vL

<400> 46
ser Ser Glu Leu Thr GIn Asp Pro Pro val Ser val Ala Leu Gly GIn
1 5 10 15

Thr val Thr Sgu Thr Cys Gln Gly Ssp Ser Leu Arg Thr g%r Tyr Ala
5

Ser Trp Tyr GIn GIn Lys Ser ggy Gln Ala Pro Ile Leu Leu Leu Tyr
35 45

Gly Lﬁs His Lys Arg Pro Ser Gly Ile Pro Asp 259 Phe ser Gly ser
5 55

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

Asp Glu Ala Asp Tyr Tyr Cys Met Ala Arg Ser Arg Lys Gly Asn Pro
85 %0 95

His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
100 105

<210> 47
211> 327
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340345350 G u Lys Thr Ile Ser Lys Ala Lys Gy Gn Pro Arg Qu Pro @ n Val
355360365 Tyr Thr Leu Pro Pro Ser Arg Qu Gu nmet Thr Lys Asn A n Val Ser
370375380 Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp Ile Ala Val dQu
385390395400 Trp A u Ser Asn Gy @ n Pro Au Asn Asn Tyr Lys Thr Thr Pro
Pro 405410415 Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr
Val 420425433aAsp Lys Ser Arg Trp A n dn Ay Asn val Phe ser Cys Ser Val
Met 435439445tHageéa¥d2 His AQu Ala Leu Hs Asn His Tyr Thr An Lys Ser Leu
Ser Le §er 450455460 Pro Gy Lys 465 <210> 71 <211> 1401 <212> DNA <213>
arti flggzgi 1§220> <223> VH6 <400> 71 atgggatgga gtgcagctgc tgtgccgtgt
cct ggc%%gg ccccctctga aagcetgtcct ttcggccgcc aagggcc cat gccctgggcet
ggcgcc a t%cct cagca aac aagacte ttectcttec tdcgtggt
9500t JHH6 Ht groreast geangipe tHrOA0As iS4t gagagey
gacggciqmgccaaagg;a@htacg‘ccttcegmctgt tatgtamyctcb@nalﬁc@rhggaige@atggaggagtmogg
ccggct actc agtcca acc agtactg cqggtcttc
gcct gg‘f%’gﬁc %g@gc&t%cb%é?bg&t 8 Cﬁﬁ%ﬁg%c @tcﬁg%@gt @%@gacéggcaaaa@§
t ggacgt@agtgggtactcaatmggeghmtagac teCEaaa@AYCaaGRRACTAQH At gach4g
at gggc%a{gccc tcttcctcta cat gctcc t cccc g taa cct cttctt ccctggcg
cat ct cHORIYAPE Adetiectydd %ﬁcéf gf‘-ga(fcég 2802950 a gt gtfcéfggca(,jé)(?
ggact agddggadigacacaddteac gggerat cc caacaccaag accgtgccca caaggacaseg
ccacgaagac caagacaaag cgtcctgcac cctcccagcc ggtgtacacc cctggtcaaa
ggagaagcaas tagcaagctc gatgcatgag a

<211> 109

<212> PRT
<213> artificial

<220>
<223> L15 vL

<400> 48
Ser ser Glu Leu Thr GIn Asp Pro Pro val Ser val aAla Leu Gly Gln
1 5 10 15

Thr val Thr Leu Thr cys Gln Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
20 25 30

Ser Trp Tyr Gln GIn Lys Ser Gly GIn Ala Pro Ile Leu Leu Leu Tyr
35 40 45

Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

Thr ser Gly Asp Thr Ala ser Leu Thr 1le Thr Gly Ala G¢1n Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Ser Thr Arg Ala Ile His Gly Asn Pro

His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu
100 105

<210> 49

<211> 327

<212> DNA

<213> artificial

<220>
<223> L16 VL

<400> 49
tcttctgage tgactcagga ccctcctgtg tetgtggect tgggacagac agtcacgctc 60
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gt agcaacag gt gaagcctt ggctactact atctctcaca
accctggtga tcctccaaga cccgaaccgg ccggcetgtcc
gcacct gaag ctcatgatct cctgaggtca ccgcgggagg
ctgcccccat ggcttctatc tacaagacca accgtggaca gctctgcaca ctacaggcgce
ccgagaccct ggggctggat ccggcaacac ccaagaacca actgtgccag ccgtgtcctc

gcacct gdadgc dQgCaIhHJect AGIHCEAE tgﬁﬁQQMQ@ta%@ﬂj&g@&@@c@@Qnggm
cccggacccc agttcaactg agcagt acaa tgaat ggcaa aaaccatctc cccgggagga

ccagc gERRISECCGR ClACEECC B AR EIB1Y AgeAERGhe SEtCageoatt ERRLGE Ct ct

cagacagiktfdcaCiAcatggldget £ a6t 9 ratight G086 dtB§ddcCERGEcQIQgcac 39234@

gt ggaact ca aggact ctac ctacatctgc caaatcttgt accgtcagtc tgaggtcaca

gt acgt Wégﬁgﬁéaﬁ%t@gﬁ‘g@%@a@@ 2B EEAFR W ARG aE FACEHAG T GEc gt gl

gct gga&&c%? Egggg agc@_,g@@gagc <210> 72 <211> 467 <212> PRT 3;%213>
artificra 0>< 3> vH6 heavy chain <400> 72 Met Ay Trp Ser Cys lle lle

gt ggacacct gccgt gt act
agcagcttgg gt ggacaaga
caggact ggc cccat cgaga

Leu Phe2 eu . al Ala Thr Ala Thr Gy 151015 Ala Hs Ser Gn Val Gn Leu Gn
G u selsT Y1 o Gy Leu Val Lys 202530 Pro Ser Gu Thr Leu Ser Leu Thr Cys
Al a vak2iger reiry Tyr Ser |le 354045 Ser Ser Ay Tyr Tyr Trp Ay Trp Ile Arg
G n PreelPpo a@ryficyal Gy 505560 Leu Gu Trp Ille Ay Ser Ille Ser Hs Thr Ay
Asn Thg,ofyr Tyr Asn 65707580 Pro Pro Leu Lys Ser Arg Val Thr Ile Ser Val
Asp Th.Ezzser tigsviAsn 859095 G n Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Al a
Asp Thr Ala Val 100105110 Tyr Tyr Cys Ala Arg Phe Phe Ay Phe Gy Arg Pro
Gu Tyf*%7p°8y 115120125 Lys Gy Thr Leu val Thr Val Ser Ser Ala Ser Thr
Lys G #erPeer @i L230mM35dH0AMalPrfheo Rra0 dauval &HPI’L@uSQﬂIy Ser Lys ser Thr Ser
Ay @Yy Thr Al a 145150155160 10

Thr val Thr Leu Thr Cys GIn Gly Asp Ser Leu Arg Thr Tyr Tyr Ala

20 25 30
Ser Trp Tyr GIn Gln Lys Ser Gly GIn Ala Pro Ile Leu Leu Leu Tyr
35 40 45
Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

Thr ser Gly Asp Thr Ala ser Leu Thr Ile Thr Gly Ala Gln Ala Glu

65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys val Thr Arg Ser Ala Lys Gly Asn Pro

85 90 95
His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
100 105

<210> 51

<211> 327

<212> DNA

<213> artificial

<220>

<223> L17 VL

<400> 51

tcttctgage tgactcagga ccctectgtg tctgtggect tgggacagac agtcacgctc 60

acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120

caggccccta tacttctcct ctatggtaaa cacaaacggce cctcagggat cccagaccge 180

ttctctgget ccacctcagg agacacagct tccttgacca tcactgggge tcaggcggaa 240

gacgaggctg actattactg tagcacgagg tcgaggaagg gcaaccccca tgttctgttc 300

ggcggaggga cccagctcac cgtttta 327
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Ala Leu Ay Cys

Ser Trp Asn Ser

Val

Gy 24

Thr
Val
Val

Trp
Pro
Au
Asn
Ile
Lys

Lelf Nt

Leip?

Al Val
Thr Thr

Leu G n Ser
Pro Ser
Lys Pro Ser Asn
225230235240 Asp Lys Thr
Page 44 Al a Pro Ser Val
§0265270 |le Ser Arg Thr
Se£21bkb s PRY5280285 A u Asp Pro G u Val
A« Wal 22907295800 His Asn Ala Lys Thr Lys Pro Arg Gu Gu A n Tyr Asn
Leu Hs A@n Asp

Ser Asn Lys Ala Leu
Lys Ala Lys Ay G n Pro Arg
Leu Pro Pro Ser Arg Gu Qu net Thr
G derVadr S8i L3d Ol FS380adLbrd ko Q4s depUvaakidysy @1y &ae Tyr Pro Ser Asp
G u 385390395400 Trp A Ser Asn Gy G Pro A u Asn Asn Tyr

Pro Pro

Thr Leu Thr Cys Gln Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
20 25 30

Ser Ser

02%
1

Prefo8s n >¢al

Thr val

Leu val

Lys

Gy Ala Leu Thr
Ser Ay Leu Tyr Ser

Leu Ay Thr
Lys Val
Hi s Thr

Thr

Ser Thgzzgr 305310315320 Arg Val

N L& w1 325330335 Lys A u Tyr
Ala Pro Ile 340345350  u Lys Thr
355360365 Tyr Thr

cccteetgtyg totgtggect
cagaacctat tatgcaagct
ctatggtaaa cacaaacggc
agacacagct tccttgacca

tgtcacgagg agcgtgaagg

ser Trp Tyr GIn Gln Lys Ser Gly
35 40
Gly Lys His Lys Arg Pro Ser Gly
50 55
Thr Ser Gly Asp Thr Ala Ser Leu
65 70
Asp Glu Ala Asp ggr Tyr Cys Ser
His val Leu Phe Gly Gly Gly Thr
100
<210> 53
<211> 327
<212> DNA
<213> artificial
<220>
<223> L18 vL
<400> 53
tcttctgage tgactcagga
acatgccaag gagacagect
caggccccta tacttctect
ttctectggct ccacctcagg
gacgaggctg actattactg
ggcggaggga cccagctcac cgtttta
<210> 54
<211> 109
<212> PRT
<213> artificial
<220>
<223> L18 VL

Asp Tyr

Ser

Adn Thr
Asp Lys

Val

Gln

Ile

Thr

Thr

GlIn
105

Phe Pro Au Pro Val
Gy Vval H's Thr
Leu Ser Ser Val Val
Tyr Ile Cys Asn Val
Lys Val

Pro du Val

Ser Val Leu Thr val
Lys Cys Lys Val
Il e Ser

Ala Pro Ile Leu Leu Leu Tyr

45

Pro Asp Arg Phe Ser Gly Ser

60

ITe Thr Gly Ala Gln Ala Glu

75 ‘ 80

Arg Ser

20

Arg Lys Gly Asn Pro
95

Leu Thr val Leu

tgggacagac agtcacgctc
ggtaccagca gaagtcagga
cctcagggat cccagaccge
tcactggggc tcaggcggaa

gcaaccceca tgttotgtte

Page 31

Thr Val

Thr Val

165170175
Phe Pro Ala 180185190
195200205
Asn H's 210215220
Gu Pro Lys Ser Cys
Cys Pro Pro Cys Pro Ala Pro Qu Ala Al a

Phe Leu Phe Pro Pro Lys Pro Lys Asp
Thr cys val
Lys Phe Asn Trp Tyr val

val

60
120
180
240
300
327
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405410415 Val Leu Asp
420425430 Asp Lys Ser
435440445 Hs GQu A a
450455460 Pro Gy Lys
<220> <223> vL3 |ight

Ser Asp Gy ser Phe Phe Leu Tyr ser Lys Leu Thr Val
Arg Trp Gn An @y Asn Val Phe Ser cys Ser Val Mt
Leu Hs Asn His Tyr Thr A n Lys ser Leu Ser Leu Ser
465 <210> 73 <211> 702 <212> DNA <213> artificial
chain <400> 73 atgggatgga gctgtatcat cctcttcttg

gt agcaacag ctacaggcgc gcactcttcc60 tctgagctga tgccagggcg gecccctgtge
tccggdﬁ@@f ééggctgact ggagggaccc ccgccctcct ttctacccgg gt ggagacca

agcct gaerdsergguage@chg cIRCLAJERA PEo ARARGt GAJATHUE@AIGlANCCE Ct ggcaa
attactlgt gt agctcacogt ctgaggagct gdfccgt gac ccacacdétc ctgagcagtg

t ggagaagac tgctgtgtct aacctactac cggcaagcac taccgcctcc cagcagggcg
tttagoincag 1t ¢RaQesane BAt @OCelPdsparACaRaNG Pagyeagyacaiagt ggcccct

gt ggccct gg gcct @8t ggt aagaggccaRSct gaccat ca gt ggfgggca cccaaggctg
aaggccacac aaggcagata aacaacaagt agaagctaca acagaatgtt gccagaccgt

at cagChRyan-CeR0eat IR GL080961L31RGAGGGAL Ble CAFCCEE GATtTOTt gt gt Ct
gcagccccgt adfcggccag gctgceccaggt ca caggatcakc gcctggacag tgacagattc
ggcggaagac tctgttcggc cactctgttc cataagtgac caaggcggga cagctatctg
cacgcaligads wil9ys iy Ablser2efy RArFARD 514 8kt i) Wl - 220> <223> VL3
i ght chasthn 400> 74 "Met &y Trp Ser Cys #de |Ile Leu Phe Leu Val Al a Thr
Ala Thr Ay 151015

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

Asp Glu Ala Asp Tyr Tyr Cys val Thr Arg Ser val Lys Gly Asn Pro
85 90 95

His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
100 105

<210> 55

<211> 327

<212> DNA

<213> artificial

<220>
<223>

<400> 55

L19 vL

tcttctgage
acatgccaag
caggccccta
ttctetgget
gacgaggctg
ggcggaggga
<210> 56

<211> 10¢
<212> PRT
<213>

<220>
<223>

<400> 56

tgactcagga
gagacagcct
tacttctcct
ccacctcagg
actattactg

cccagcetcac

artiticial

L19 vL

cccteetgtg tctgtggect
cagaacctat tatgcaagct
ctatggtaaa cacaaacggc
agacacagct tccttgacca
tgtcgcgegg gcggtgaggg
cgtttta

tgggacagac agtcacgctc 60

ggtaccagca gaagtcagga
cctcagggat cccagaccgco
tcactggggc tcaggcggaa

gcaaccccca tgttctattce

Ser Ser Glu Leu Thr GIn Asp Pro Pro val Ser val Ala Leu Gly Gln
1 5

10

15

Thr val Thr Leu Thr Cys GIn Gly ggp Ser Leu Arg Thr §3r Tyr Ala

20
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Al a
Ay
Al a
Ay
Ser
Au
Val
Al a
Al a
Ay
dy
Al a
Ser
Val

Hs Ser Ser Ser Au Leu Thr Gn Asp Pro Ala Val Ser Val Al a 202530 Leu
Gn Thr Val Arg Ile Thr Cys G n Ay Asp Ser Leu Arg Thr 354045 Tyr Tyr
Ser Trp Tyr An An Lys Pro Ay Gn Ala Pro Val Leu 505560 Val Ile Tyr
Lys Hs Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe 65707580 Ser Gy Ser

Ser Gy Asn Thr Ala Ser Leu Thr Ile Thr Ay Ala 859095 G n Ala Qu Asp
Ala Asp Tyr Tyr Cys Val Ser Arg Ala Val Val 100105110 Ay Asn Pro His

LeserPng @&y cGEhys1a yysTher Gin dlewlihrroVale Lew 124580025 Gy G n Pro Lys

Ala Pro 8er Val Thr Leu Bfe Pro Pro Ser $er 130135140 Gu Qu Leu Gn
Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp 145150155160 Phe Tyr Pro
AlayVeys s Lyalargl eroTEgr GY8 AR ePrASispSerg B¢ sPr a1¥6&k70175 Val Lys Al a

Val G Thr Thr Thr PPo Ser Lys G n Se? Asn Asn 180185190 Lys Tyr Al a
Ser Ser Tyr Leu Ser Leu Thr Pro Au Gn Trp Lys 195200205 Ser His Arg
TythrSeér Gy A6p mhvadlaThér Hes 1ok ur1d yhrSeTy Ak cVala1310215220 G 11 Lys Thr
Al Pro Thr Qu Cy& Ser 225230 <240> 75 <211> 7028%&212> DNA

Asp Glu Ala Asp g§r Tyr Cys val Ala ggg Ala val Arg Gly Ssn Pro
5

His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu

100 105

<210> 57

<211> 327

<212> DNA

<213> artificial

<220>
<223>

<400> 57

L20 vL

tcttctgage
acatgccaag
caggccccta
ttctctgget
gacgaggctg
ggcggaggga
<210> 58

<211> 109
<212> PRT
<213>

<220>

<223> L20

<400> 58

tgactcagga
gagacagcct
tacttctcct
ccacctcagg
actattactg

cccagctcac

artificial

VL

ccctectgty
cagaacctat
ctatggtaaa
agacacagct
tgtctcecgce

cgtttta

tctgtggect
tatgcaagct
cacaaacggc

tccttgacca

agcgcgaagg

ser Ser Glu Leu Thr GIn Asp Pro Pro val Ser
1 5

10

tgggacagac
ggtaccagca
cctcagggat
tcactgggac

gcaaccccca

agtcacgctc
gaagtcagga
cccagaccgce
tcaggcggaa
tgttctgttc

val Ala Leu Gly Gln
15

Thr val Thr Leu Thr Cys GIn Gly %sp Ser Leu Arg Thr gyr Tyr Ala
5 0

ser Trp gyr GIn GIn Lys Ser G&y Gln Ala Pro
5 4

Ile Leu Leu Leu Tyr

45

Gly L%s His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
5 60

55

Page 33

60
120
180
240
300
327



<213> artificial <220> <223> VL11 light chai <400> 75 atgggatgga gct gt at cat
t ct gagct ga cccaggat cc tgccagggcg atagcctgag gcccctgtge tggtgatcta

t ccggctcct cctctggcaa gaggctgact attactgttc ggagggaccc agctcaccgt
ccgccctcct ctgaggaget ttctacccgg gagccgtgac gt ggagacca ccacaccctc

agcct gacgc ctgagcagtg gggagcaccg tggagaagac n cctcttcttg tgctgtgtct
aacctactac cggcaagcac taccgcctcc ctcccgetcc tttaggtcag tcaagccaac

agt ggctirggercadpoanage glagéc ceaahagtiggoacety Al &je6 adaagiugt ggccct gg

gcct cctygt aagaggccat ¢ gaccatca cgccatygca cccaagget gglaaggecacac
aaggcagat a aacaacaagt agaagctaca acagaatgtt ctacaggcgc gccagaccgt

at cagcagagl calgr3bCoe tirgogdehTdeacngCeat gla €S &Y e@gat pioggt gt gt ct
gcagccccgt acgcggec®¥g gct gccaggt ca0 gcactcttcc cadfat cacc gect ggacag

t gacagattc ggcggaagac tctgttcggc cactctgttc cataagtgac caaggcggga

cagct atGt galcae@eat 0 23407 TP IR lkea &idvsRldyr PRT <213> artificial <220>
<223> VL11 | i ghtlo@hai n <400> 7618kt Ay Trp Ser Cys Ile Ile Leu Phe Leu Val
Ala Thr Ala Thr Gy Page 47 Ala Hs Ser Ser Ser Qu Leu Thr A n Asp Pro
Al a Val;19er syal Al a 202530 Leu Ay A n Thr Val Arg Ile Thr cys An Gy Asp
Ser Let2lArg 3FAr 354045 Tyr Tyr Ala Ser Trp Tyr A n A@n Lys Pro Ay A n Ala
Pro Vaj%%l%t},u J0nR60.val Ile Tyr Ay Lys Hs Lys Arg Pro Ser Gy Ile Pro Asp
Arg Phe

<220>
<223> L21 VL

<400> 59
tcttctgage tgactcagga ccctcctgtg tctgtggect tgggacagac agtcacgctc 60

acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctect ctatggtaaa cacaaacgge cctcagggat cccagaccgce 180
ttctctgget ccacctcagg agacacagct tccttgacca tcactggggc tcaggcggaa 240
gacgaggctg actattactg tgccacccgg gcggtccggg gcaaccccca tgttetgtte 300
ggcggaggga cccagctcac cgtttta 327
<210> 60

<211> 109

<212> PRT

<213> artificial

<220>
<223> L21 VL

<400> 60

ser Ser Glu Leu Thr GIn Asp Pro Pro val Ser val Ala Leu Gly Gln
1 5 10 15

Thr val Thr Leu Thr Cys Gln Gly Asp Ser Leu Arg Thr §5r Tyr Ala
20 25

Ser Trp Tyr Gln GIn Lys Ser Gly Gln Ala Pro Ile Leu Leu Leu Tyr
35 40 45

Gly E5s His Lys Arg Pro Ser Gly Ile Pro Asp ggg Phe Ser Gly Ser
55

Thr ser Gly aAsp Thr Ala Ser Leu Thr Ile Thr Gly Ala GIn Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Ala Thr Arg Ala val Arg Gly Asn Pro
8
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65707580 Ser Gy Ser Ser Ser Ay Asn Thr Ala Ser Leu Thr Ile Thr Ay Ala
859095 G n Ala Qu Asp Au Ala Asp Tyr Tyr Cys Ser Ser Arg Ser Arg Hi s
100105110 Ay Asn Pro H's Val Leu Phe Ay Ay Ay Thr G@n Leu Thr Val Leu
115120125 Ay G n Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
130135140 Gu Qu Leu An Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
145150065080  Bhend1yPery @y Tt &1¥aleuTiir Vil 14ha Trp Lys Ala Asp Ser Ser
Pro 165170175 VvaboLys Ala Gy Vvabs5d u Thr Thr Thr Pro Ser Lys G n Ser Asn
Asn 180185190 Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Gu Gn Trp
Lys 1952@02Q% Ser His Arg Ser Tyr Ser Cys A n Val Thr Hs GQu Ay ser Thr
Val 21621522073 u Lys Thr Val Ala Pro Thr A u Cys Ser 225230 <210> 77 <211>
702 <2ﬂ%:2>DNAA.< 13> artificial <220> <223> VL13 |ight chain <400> 77

at gggatdda GEFLT&itat cctcttcttg gtagcaacag ctacaggcge geactcttcc60 Page 48
t ct gaget2ga t gccagggcg gcccctgtge tccggetcct gaggctgact ggagggaccc
ccgccctddr tlétdcccgg gt ggagacca agcct gacgc gggagcaccg

<400> 61
tcttctgage tgactcagga cccicctgtg totgtggect tgggacagac agtcacgctc 60

acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120
caggccccta tacttctcct ctatggtaaa cacaaacggc cctcagggat cccagaccgc 180
ttctctgget ccacctcagg agacacagct tccttgacca tcactgggge tcaggcggaa 240
gacgaggctg actattactg ttcggcgcgg tcggtgaggg gcaaccccca tgttctgtte 300
ggcggaggga cccagctcac cgtttta 327
<210> 62

<211> 109

<212> PRT

<213> artificial

<220>
<223> L23 VL

<400> 62

Ser Ser Glu Leu Thr GIn Asp Pro Pro val Ser val Ala Leu Gly Gln
1

Thr val Thr Leu Thr Cys GIn Gly Asp Ser Leu Arg Thr ;gr Tyr Ala
20 25

Ser Trp Tyr GIn GIn Lys Ser Gly GIn Ala Pro Ile Leu Leu Leu Tyr
35 40 45

Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

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

Asp Glu Ala Asp Tyr Tyr Cys Ser Ala Srg ser val Arg Gly Ssn Pro
85 0 5

His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
100 105

<210> 63

<211> 327

<212> DNA

<213> artificial
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cccaggat cc atagcctgag tggtgatcta cctctggcaa attactgtgt agctcaccgt
ct gaggagct gagccgt gac ccacaccctc ctgagcagtg tggagaagac tgctgtgtct
aacct act ac cggcaagcac taccgcctcc cacccgcaac tttaggtcag tcaagccaac
agt ggcct gg caaacaaagc gaagtcccac agtggcccct gtggccctgg gcctcct ggt
aagaggccat ctgaccatca cgctacggca cccaaggctg aaggccacac aaggcagat a
aacaacgpgt agaagctaca acagaatgtt gccagaccgt atcagcagaa ccggcatccc
ct gggger3a acdcacat gt ccccctcggt tggtgtgtct gcagccccgt acgcggccag

gct gcc?ﬁtE ca caggatcacc gcctggacag tgacagattc ggcggaagac tctgttcgge

cact ct £ 2301 00¢ 32005990 CAGHALC GhRREOCal a8 o 7R10> 7§o<211> 234
Coioe Pl Sl BaBat ARONCAIER CAEhAT ig%t o 00> 78°Met O y
Trp SewcaCyscaabegagheadcat dheadcsat WargcARec tThYtaAkagcrheaagrsaay81015 ®0a H's Ser

Ser Se S Leu y G n Thr
Val Ar %aglglcgk#ﬁrstage{sdgcﬂ déﬁggd%%a éé?aa\li{g%gcA%t#Eégd?Sgcoég@rg Tyr %Oa Ser Trp
Tyr d htaBcrgdeyscdarota@ly agheacabert Rrottgatca scrBOGHEROtddabcddae Tyr B0y Lys Hi s

aon TrieRedeal i Fatired ol SRR B B e a I & R
Tyr Tyggc@yzaddal ccEhgcthng cAstttarg Tyr 100105110 Gy Asn Pro His \&F Leu Phe

Gy Ay dy Thr An Leu Thr Val Leu 115120125 Ay G n pro Lys Ala Ala Pro

Ser Valz1bhr dseu Phe Pro Pro Ser Ser 130135140

<211> 109
<212> PRT
<213> artificial

<220>
<223> L24 VL

<400> 64

ser ser Glu Leu Thr GIn Asp Pro Pro val Ser val Ala Leu Gly Gln
1

Thr val Thr Leu Thr Cys GlIn Gly gsp Ser Leu Arg Thr Tyr Tyr Ala
20 5 30

Ser Trp Tyr Gln Gln Lys Ser Gly Gln Ala Pro Ile Leu Leu Leu Tyr
3

Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

Thr Ser Gly Asp Thr Ala Ser Leu Thr Ile Thr Gly Ala G1n Ala Glu
65 70 75 80

Asp Glu Ala Asp Eyr Tyr Cys Ile Ala grg ser Asn Lys Gly Ssn Pro
5 0 5

His val Leu pPhe Gly Gly Gly Thr GIn Leu Thr val Leu
100 105

<210> 65

<211> 327

<212> DNA

<213> artificial

<220>
<223> L25 VL

<400> 65
tcttctgage tgactcagga ccctectgtg tetgtggect tgggacagac agtcacgctc 60

acatgccaag gagacagcct cagaacctat tatgcaagct ggtaccagca gaagtcagga 120

caggccccta tacttctcct ctatggtaaa cacaaacggc cctcagggat cccagaccgce 180
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Gu Qu Leu Gn Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
145150155160 Phe Tyr Pro Ay Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser
Pro 165170175 Val Lys Ala Gy Val GQu Thr Thr Thr Pro Ser Lys G n Ser Asn
Asn 180185190 Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Gu Gn Trp
Lys 195200205 Ser His Arg Ser Tyr Ser Cys G n Val Thr Hs Qu Ay Ser Thr
Val 21 30 <240> 79 <211>
702 <2155 DR STscrant riorerar 25ob2ech sE I el S0l 7o

at gggadfgaderiuaFRTEACTE ClacHAGICY) AICAAFARTT JerasCEPgRITTETIGEt gt gt 390
tgccagg&&ga gg&&gg&gaQQ%&gggtac gcccctgtge tggtgatcta cggcaageas

t ccggetcCt CTctctggCaa taccgcctcc gaggctgact attactgtat ggcgaggtcg
ggagggaccc agctcaccgt tttaggtcag ccgccctcct ctgaggagct tcaagccaac

ttctac§ j%gccgtgac agt ggcct gg gt ggagacca ccacaccctc caaacaaagc

agcct gam@e qirgagcagt g gaagtcccac gggagcaccg tggagaagac agtggcccct <210> 80
<211> 2BA><2r23FRRI1 <213> artificial <220> <223> VL14 |ight chain <400> 80
Met Cigz tp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Ay 151015 Al a
Hi s Serpy3er Seryi du Leu Thr Gn Asp Pro Ala Val Ser Val Al a 202530 Leu vy
Gn Thr Val Arg Ile Thr Cys Gn Ay Asp ser Leu Arg Thr 354045, Tyr Tyr Al a
Ser Tr*%%r €& n Gn Lys Pro Ay Gn Ala Pro Val Leu 505560 Val Ile Tyr Ay

Lys Hi ?er‘—)ﬁ@r g LFéuogrS»em dSaYp lpl6 ﬂ%o\lzgﬂsae,%m RhE Leu ﬂ y GIn

Thr val Thr Leu Thr Cys GIn Gly Asp Ser Leu Arg Thr Ala
20

25 30

Tyr

Ser Trp Tyr GIn Gln Lys Ser Gly GIn Ala Ile Leu

35 40

Leu
45

Pro Tyr

Gly Eys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
55

Thr
65

Glu
80

Thr Ala G1n Ala

75

Ala Thr 1le

70

Ser Gly Asp Thr Ser Leu Gly

Asp Glu Ala Thr Asn Pro

95

Asp Tyr Cys Thr Ser Asn

85

Tyr Arg

90

Lys Gly

GIn Thr val

105

Phe
100

His val Leu Gly Gly Gly Thr Leu Leu

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

67

1401

DNA
artificial

<220>

<223> VH4

<400> 67

heavy chain

atgggatgga
gtygcagctgce
tgtgccgtgt
cctggcaagg
ccccctctga
aagctgtcct
ttcggccgcec

gctgtatcat
aggagtctgg
ccggctactc
gcctggagtg
agtccagagt
ctgtgaccgc
cggagtactg

cctcttetty
ccetggectg
catctcctec
gatcggctce
gaccatctcc
tgccgatacc

gggcaaaggc

gtagcaacag
gtgaagcctt
ggctactact
atctctcaca
gtggacacct
gccgtgtact

accctggtga
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ctacaggegce
ccgagaccct
ggggctrggat
ccggcaacac
ccaagaacca
actgtgccag

ccgtgtcctc

gcactctcag
gtctctgacc
cagacagcct
ctactacaac
gttctccctg
atggctcggg

tgcctecacce

60
120
180
240
300
360
420



65707580 Ser Gy Ser Ser Ser Ay Asn Thr Al a Ser
859095 G n Ala Qu Asp Au Ala Asp Tyr Tyr Cys Met Ala Arg ser Arg Lys
100105110 Gy Asn Pro H's Val Leu Phe Ay Ay @y Thr G n Leu Thr Val Leu
115120125 Ay Gn Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser ser
130135140 Gu GQu Leu G n Ala Asn Lys Ala Thr Leu Val Cys Leu Ile ser Asp
145150 8QaPh ottt & cabb@ tYedcchiga Yl @gTduckyychl a AsqpoSer Ser
Pro 16%%?%175 \t}glg Lys? Al é;@@/y Val Qu ryThcrC Thr Pr(§ Ser&ILys G n ser Asn
Asn 18985990t | GRS TIYACAR| Ggamiagt e coMHRACqYR tRAGITEC P@gaatcapro G4 G n Trp
Lys 195200 RhagtigrgfV 1 lec@rg S tRdee Ml dYactig A u Gy Ser Thr
Vi 210508597 Sg{&ygggThggaVaf N CegRitokel® 1R Oys Ser 225930 <210> 81 <211>
702 <2YrSTEH9Sa <FFPBSITHRE | JOit8¢ At C X 2RO CEPIB FCAACTFIAC| GIRCAEITAF N <40F9 81

at 09034 699,44t GRAAEL 03} USCARINEH SUELEELAI UEahERANCLAGE-A3A0C! 030
ggagggaccc ccgccctcct ttctacccgg gitggagacca agcctgacgc gggagcaccg

gct gt a93ARaaste AFGa s Catangetacger) ICaAtgRAL FIPoIIACqRILTIACHIEact gt BY

agct C%&QEC&EQ%@!&ECQ%Q%&EQ@@ CCEE?(?Q‘E&CE&Q(QEQ&QC Lrdg9agaagae
cctcttcttg tgctgtgtct aacctiactac cggCaagcac taccgcct cC cacgaggtcg

t t t aggtaragodtoadpgsedigaaqicaoanyy ccharad i ggt igaayucewagtamgr ggcc v

%8%&%9%%5@&599& cag%%ggggg;g%ca?t&ad%ca 81992299943

gt agca
cccaagggg?gg%tggg@cacac aaggctagata gaagctaca acagaat gtt

Leu Thr Ile Thr Ay A a

cgtgtggtca
tgcaaggtct
ggtcagcccc
aaccaggtca
tgggagagca
gacggctcct
aacgtcttct
ctctccctgt
<210> 68

<211> 467
<21?2> PRT
<213> arti

<220>
<223>

<400> 68

Met Gly Trp Ser Eys Ile
1

Ala His ser

Glu
35

Pro ser

Ser
50

ser Gly

Leu Glu

65

Trp

Pro Pro [eu

gcgtecteac
ccaacaaagc
gagaaccaca
gcetgacctg
atgggcagcec
tcttcctcta
catgctcegt

ccccgggtaa

ficial

GIn val

20

Thr Leu

Tyr

Tyr

Ile Gly

Gln

ser

Trp

ser

cgrtcctgceac
cctcccagec
ggtgtacacc
cctggtcaaa
ggagaacaac
tagcaagctce
gatgcatgag

a

VH4 heavy chain

Ile Leu

Gln

Leu

Thr
40

Leu

Gly
55

Trp

Ile Ser

70

Ser
85

Lys

Arg

val Thr

caggactggc
cccatcgaga
ctgcccccat
ggcttctatc
tacaagacca
accgtggaca

gctctgcaca

Phe Leu val

10

Glu
25

Ser Gly

Cys ala val

Ile Arg GlIn

Thr Gly

75

His

Ile ser val

90
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tgaatggcaa ggagtacaag
aaaccatctc caaagccaaa
cccgggagga gatgaccaag
ccagcgacat cgccgtggag
cgcctcecgt getggactcec
dagagcaggtg gcagcagggg

accactacac gcagaagagc

Thr
15

Ala Thr Ala Gly

Pro Leu val

30

Gly Lys

ser Gly ser Ile

45

Tyr

Pro
60

Pro Gly Lys Gly

Asn Thr Tyr Tyr Asn

80

Asp Thr Ser Lys Asn

1020
1080
1140
1200
1260
1320
1380
1401



ctacaggcgc gccagaccag atcagcagaa ccggcatccc ctggggctca acccccat gt
cccceceteggt tggtgtgtct gcagccccgt acgcggccag gctgccaggt ca gcactcttcc

aat cctgacc gcctggacag tgacagattc ggcggaagac tctgttcggc cactctgttc

cat aagt gac caaggcggga cagctatctg cacgcatgaa <210> 82 <211> 234 <212> PRT
<213> artificial <220> <223> VL17 light chain <400> 82 Met Gy Trp Ser Cys

I'le
Leu
Thr
Lys
Ser
Ser
Ser
Thr
Leu
Thr
Val

| @1rL gt BOP kg eal et TOF A4 arminiiaChys 190045 dhavdh s Ser Ser Ser G u
Thr G n Asp18oo "Al a Val ser &l Ala 202530 bao Ay Gn Thr Arg Ile Leu

Cys Gn Ay Asp Ser Leu Arg Thr 354045 Tyr Tyr Ala Ser Trp Tyr Gn Gn
Pr A, Gryr G0 AL 3B ArVeby ke RORB60 VR d ety TYE Gh¥atbys H 'S Lys Arg Pro
a gy %9 “A3p A g PPhe 6 0758095%'¥ad ofu R YelYe, y Asn Thr Ala

Leu Thr Ile Thr Ay Ala 859095 G n Al a Gu Asp G u Ala Asp Tyr Tyr cys
Thr y i u Phe dy dy Ay
G n LQ% $ﬁr LC%%’E‘E ﬁwlg&igglji]fg gﬁé éﬁﬂ{% gy{'ﬁsy\ﬁb %%a Pro Ser Val Thr

Phe Pro Pro Ser Ser 130135140 Page 52 GQu Qu Leu Gn Ala Asn Lys Ala

1V9|'1e (FN(? I?rosggr A§P ??e?%ﬁ%?%%@g?p%];y{hrp)ﬁ% Gy Ala Vval Thr

AI slrp Lys p;,oSer 160

Ala Leu Gly Cys Leu val Lys Asp Tyr Phe pro Glu Pro val Thr val
165 170 175

ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr phe Pro Ala
180 185 190

val Leu Gln ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val
195 200 205

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn val Asn His
210 215 220

Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys
225 230 235 240

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly
245 250 255

Ala Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270

Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His
275 280 285

Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val
290 295 300

His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
305 310 315 320

Arg val val Ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly
325 330 335

Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile
340 345 350

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln val
355 360 365

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val ser
Page 39



Thr Thr
Leu Ser

Asn Asn 180185190
Trp Lys 195200205
Thr val 210215220

Val Lys Ala Ay Val Qu Thr
Lys Tyr Ala Ala Ser Ser Tyr
Ser H's Arg Ser Tyr Ser Cys Gn Val Thr Hs Gu Ay Ser
G u Lys Thr vVal Ala Pro Thr Qu Cys Ser 225230 <210> 83 <211> 702 <212> DNA
<213> artificial <220> <223> VL23 |ight chain <400> 83 atgggatgga
gctgtatcaB’Cctcttcttg tct@ddyctga cccaggat 80t gct gt gt ct t gccagggceg

at agcct gag aacctactac gcccctgtge tggtgatcta cggcaagcac tccggctcct

cct ct ggeAaanht agegeat e gaggt gaetryatiacial hep g€ QagMadgal@gagggaccc

agct cag®gt tttaggtcag g¥gccctcct ctgagifgcet tcaagccaactdd ctacccgg
gagccgt gac agtggcctgg gt ggagacca ccacaccctc caaacaaagc agcctgacgc

ct gagchgl 61198281e6CAY gUORBS aC6 hshOFATAAJEEs agF 0BeCa6l pre2l0> 84 <211> 234
<212> PRT <213> art40bicial <220> <2§8> VL23 |ight cHain <400> 84 Mt dy
Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gy 151015 Ala H s Ser

Pro Ser Lys G n Ser
Leu Thr Pro Qu G n

Ser  SevalGeu hepl sERrasd &1y Aser Phe shka eMatyrseér Lt 1LALarhe02830 Leu Ay A n Thr
Val Arg Ile Thr 429s A n Ay Asp438r Leu Arg Thr 4384045 Tyr Tyr Ala ser Trp
Tyr An An Lys Pro Ay An Ala Pro Val Leu 505560 val Ile Tyr Ay Lys His
Lys ArgsgPips 96F AGng{gl 1PE™h AP Aok Ot 550 ¢p8Qepera1Ghet Ser Ser Ser Gy
Asn Thr Ala 88§ Leu Thr Ile Fho Ay Al a 8590985G n Ala Au Asp Qu Ala Asp
Tyr Tyr Cys Ser Ala Arg Ser Val Arg

His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser

450 455 460

Pro Gly Lys

465

<210> 69

<211> 1401

<212> DNA

<213> artificial

<220>

<223> VHS heavy chain

<400> 69

atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggcgc gcactctcag 60

gtgcagctgc aggagtctgg ccctggectg gtgaagocctt ccgagaccct gtctctgacc 120

tgtgccgtgt ccggctactec catctcctcc ggctactact ggggctggat cagacagcct 180

cctggcaagg gcctggagtg gatcggetcc atctctcaca ccggcaacac ctactacaac 240

ccccctctga agtccagagt gaccatctcc gtggacacct ccaagaacca gttctccctg 300

aagctgtcct ctgtgaccge tgccgatacc gccgtgtact actgtgccag attcttggge 360

ttcggecgge cggagtactg gggcaaagge accctggtga ccgtgtcctc tgectccacc 420

aagggcccat cggtcttccc cctggcaccc tcctccaaga gcacctctgg gggcacagceg 480

gccctggget gcecctggtcaa ggactacttc cccgaaccgg tgacggtgtc gtggaactca 540

ggcgccctga ccagcggcgt gcacaccttc ccggetgtcc tacagtcctc aggactctac 600

tccctcagca gcgtggtgac cgtgccctcc agcagecttgg gcacccagac ctacatctge 660

aacgtgaatc acaagcccag caacaccaag gtggacaaga dagttgagcc caaatcttgt 720

gacaaaactc acacatgccc accgtgccca gcacctgaag ccgcggggge accgtcagtc 780

ttcctcttec ccccaaaacc caaggacace ctcatgatct cccggacccc tgaggtcaca 840

tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac 900

ggcgtggagg tgcataatgc caagacaaag ccgcgggagg agcagtacaa cagcacgtac 960

cgtgtggtca gcgtcctcac cgtcctgcac caggactgge tgaatggcaa ggagtacaag 1020
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100105110 Gy Asn Pro H's Val Leu Phe dy Ay @y Thr Gdn Leu Thr val Leu
115120125 Ay @ n Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
130135140 Gu GQu Leu An Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
145150155160 Phe Tyr Pro Ay Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser
Pro 165170175 Val Lys Ala Ay val GQu Thr Thr Thr Pro Ser Lys G n Ser Asn
Asn 180185190 Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Qu Gn Trp
Lys 195;2;@9@4151:Sﬁfaabﬁﬁgércgtaafaga'g/rcc&efcg@esaﬁcmavaic dduwagtiamad u G@sp Ser Thr
Val 210215220 G u Hys Thr Val Ala Pro Thr s Ser 225230 <ﬁég> 85 <211>
702 <29PSIPNAC PPILAFT i B ETAERCS 2568“2?2‘35“\%9% 9% YHECHPn > 85

at gggaiggaggeh gt gaict§ dethdrehig ggtageaacagagtba@&gmgtmgct ct1mo60
tctgagctga cccaggatcc tgctgtgtct gtggccct (o] t ca gatc ccl20
{ gooagHRFPAOIH A G EPBAYC S HERTITPaT GEELRE T IR Ca TR TEEL ggalitd180
gcccct gi@ggci @t gated 16 3egaageec aaag@gg@pagagea@@@ag@@eamgcagaimmo
t ccggct cct cctct gcaa tacc cctcc ctgaccatca ctgg gctcga%%cggaa ac300

gaggct YHEECHT LA GEHCIE JRE ?ﬁj&@% 98 Ec @At gy 8 SR E R CE AT Fat t chtf€360

ggagggeatecAget cregdltahtd aggt cag cccaaggctg ccccctcggt cact ct gi4oa420

ccgccctcct ctgaggagct tcaagccaac aaggccacac tggtgtgtct cataagtgac480

ttctaccrgg gaoccgtgac agtggectgg aaggcagata gcagccccgt caaggcggga540

gt ggagarfiga meacaccctc caaacaaagc aacaacaagt acgcggccag cagctatct g600

agcct gezzcllge cHRga cag1tg gaagtcccac agaagctaca gctgccaggt cacgcat gaa660
< > artiTticia

<220>
<223> VHS heavy chain

<400> 70

Met Gly Trp Ser Cys Ile ITe Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

ala His Ser Gln val Gln Leu GIn Glu Ser Gly Pro Gly Leu val Lys
20 25 30

Pro Ser g]u Thr Leu Ser Leu Thr Cys Ala val ser Gly Tyr Ser Ile
5 40 45

ser SSr Gly Tyr Tyr Trp Gly Trp Ile Arg Gln Pro Pro Gly Lys Gly
5 55 60

Leu Glu Trp Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn
65 70 75 80

Pro Pro Leu Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn
85 90 a5

GIn Phe ser Leu Lys Leu Ser ser val Thr Ala Ala Asp Thr ala val
100 105 110

Tyr Tyr Cys Ala Arg Phe Leu Gly pPhe Gly Arg Pro Glu Tyr Trp Gly
115 120 125

Lys Gly Thr Leu val Thr val Ser Ser aAla Ser Thr Lys Gly Pro Ser
130 135 140

val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
145 150 155 160

Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val
165 170 175
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gggagcaccg tggagaagac agtggcccct acagaatgtt cas02 <210> 86

PRT <213> artificial

Cys
du
Ile
Adn
Pro
Al a
Cys
Ay
Thr
Al a

Thr Thr TR Pro Ser
Leu Thr

Tyr

Ile Ile Leu Phe Leu val
Leu Thr G n Asp Pro Ala
Thr Cys A n Gy Asp Ser
Lys Pro Ay dn Ala Pro
SeserGryp lase der 0c1AS 1 ALGu
Ser Leu Thr 18e Thr dy
Ile Ala Arg Ser Asn Lys
ThyalGLeu leedl sERArsevas1yl ebu
Leu Phe P#b Pro Ser Ser

Thr Leu Val

Leu Ser

225

Asp

Ala

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

Asp

Lys

Pro

ser

Asp

AsSn

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Thr

Ser

Arg

275

Pro

Ala

val

Tyr

Thr

355

Leu

Cys

Ser

Asp

ser
435

Cys Leu lle

Thr VabroAkar Fep deysLad @1vA$hr
Lys GZmS5
Pro Gu
Lys Pro Ser Asn Thr Lys val

His

val

260

Thr

Glu

Lys

sSer

Lys

340

Ile

Pro

Leu

Asn

Ser

420

Arg

Thr

245

Phe

Pro

val

Thr

val

325

Cys

ser

Pro

val

Asp

Trp

230

Cys Pro

Leu Phe

Glu val

Lys Phe

295

Lys Pro

310

Leu Thr

Lys val

Lys Ala

Ser Arg

Lys Gly

390

GIn Pro

Gly Sser

GIn GIn

Val

Val

Asp

Pro

Pro

Thr

280

Asn

Arg

val

Ser

LyS

Glu

Phe

Glu

Phe

Gly

Ser Val

Leu 505560 Val
Rhe b7017580 ses 16 yphSerroSeta Ser Ay Asn Thr

Al a 859095 Gn Ala @G°% Asp Gu Ala Asp Tyr Tyr
100105110 Gy Asn Pro H s Val
Tb12012dm &y s& waPn@llys Wla Ala Pro Ser Val

RP8Be 55 1301351205F u G u Leu G n Ala Asn Lys
Ser Asp 145150155160 Phe Tyr
Seh 1Bermi 01el6hd A0 Ra1Vadn ks Ala Gy Val GQu
Ser Asn Asn 188485190 Lys Tyr Ala Ala Ser Ser
Gn Trp Lys 195200205

Lys Lys val Glu Pro Lys Ser

Cys

Pro

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

ASn

Phe

425

Asn

Pro

250

Lys

val

TYr

Glu

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

val
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235

Ala

Pro

val

val

Gln

315

GlIn

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Pro Glu Ala

Lys

val

ASp

Tyr

AsSp

Leu

Arg

Lys

Asp

Lys

Ser

ser

Asp

Asp

285

Gly

AsD

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

Cys
445

Thr
270
val
val
ser
Leu
Ala
Pro
Gln
Ala
Thr
Leu

430

Ser

Ala

255

Leu

ser

Glu

Thr

Asn

335

Pro

Gln

val

val

Pro

415

Thr

val

<220> <223> VL24 |ight chain <400> 86
Ala Thr Ala Thr Ay 151015 Al a
Ala 202530 Leu Ay
Leu Arg Thr 354045 Tyr Tyr Al a

Ile Tyr Ay

Cys

240

Gly

Met

His

val

Tyr

320

Gly

val

Ser

Glu

400

Pro

val

Met

<211> 234 <212>
Met Ay Trp Ser
H s Ser Ser Ser
A@n Thr Val Arg
Ser Trp Tyr Gn
Lys His Lys Arg

Leu Phe Ay Qy

Pro Gy Ala Val



Ser Hs Arg Ser Tyr Ser Cys Gn Val Thr Hs Qu Ay ser Thr Val 210215220
G u Lys Thr Val Ala Pro Thr Qu Cys Ser 225230 <210> 87 <211> 1401 <212>
DNA <213> artificial <220> <223> VHPTM heavy chain with signal sequence
<400> 87 atgggatgga gctgtatcat cctcttcttg gtagcaacag gt gcagct gc aggagt ctgg

ccct ggect

cct ggce agé 583?3% _ﬁ é%{ng

gaccatctcc

atctccaggc1ct agtact g gggccagggc accctggtga aagggcccat cggtcttccc
cctggcg&y& X &&¢ fccaaga gccctgggcet gectggtcaa ggactacttc cccgaaccgg
ggcgccct ga ccagcggegt gcacaccttc ccggectgtcc tccctcagca gcgt ggt gac
cgtgccct.cce cagcttgg aacgtgaatc acaagcccag caacaccaag (gt ggacaaga
gacaaaé ]§ géggatgccc accgtgccca gcacctgaag ttcctcttcc ccccaaaacc
caaggaeags aivaat gatct tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca
ggcgt geRldy tagsati#athc caagacaaag ccgcgggagg cgt gt ggtca gegtcctcac
cgtcct ¢ caggactggc Page 56 tgcaaggtct ggtcagcccc aaccaggtca tgggagagca
gacggctest amedhdly Cdhatd ctccct gt
<400> 71
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggcgc gcactctcag 60
gtgcagctygc aggagtctgg ccctggectg gtgaagcctt ccgagaccct gtctctgacc 120
tgtgccgtgt ccggctactc catctcctcoc ggctactact ggggctggat cagacagect 180
cctggcaagg gcctggagtg gatcggectcc atctctcaca ccggcaacac ctactacaac 240
ccccctetga agtccagagt gaccatctcc gtggacacct ccaagaacca gttctccoctg 300
aagctgtcct ctgtgaccge tgccgatacc goccgtgtact actgtgeccag attcttcgge 360
ttcggccgee cggagtactg gggcaaagge accctggtga cecgtgtcctc tgcctccacc 420
aagggcccat cggtcttccc cctggcaccc tcctccaaga gcacctctgg gggcacagcg 480
gccctggget goctggtcaa ggactacttc cccgaaccgg tgacggtgtc gtggaactca 540
ggcgccctga ccagcggcgt gcacaccttc ccggctgtce tacagtcctc aggactctac 600
tccctcageca gecgtggtgac cgtgccctcec agcagettgg gcacccagac ctacatctgc 660
aacgtgaatc acaagcccag caacaccaag gtggacaaga aagttgagcc caaatctigt 720
gacaaaactc acacatgccc accgtgccca gcacctgaag ccgcgggggce accgtcagtc 780
ttcctcttcec ccccaaaacc caaggacacc ctcatgatct cccggacccc tgaggtcaca 840
tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac 900
ggcgtggagg tgcataatgc caagacaaag ccgcgggagg agcagtacaa cagcacgtac 960
cgtgtggtca gcgtcctcac cgtcctgcac caggactgge tgaatggcaa ggagtacaag 1020
tgcaaggtct ccaacaaagc cctcccagee ¢ccatcgaga aaaccatctc caaagccaaa 1080
ggtcagcccc gagaaccaca ggtgtacacc ctgcccccat cccgggagga gatgaccaag 1140
aaccaggtca gcctgacctg cctggtcaaa ggcttctatc ccagcgacat cgccgtggag 1200
tgggagagca atgggcagcc ggagaacaac tacaagacca cgcctcccgt gctggactcc 1260
gacggctcct tcttcctcta tagcaagctc accgtggaca agagcaggtg gcagcagggg 1320
aacgtcttct catgctccgt gatgcatgag gctctgcaca accactacac gcagaagagc 1380
ctctccctgt ccccgggtaa a 1401
<210> 72
<211> 467
<212> PRT

gtggacacct

aagct gt cct

ct gt gaccgc
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ccaacaaagc gagaaccaca gcctgacctg atgggcagcc tcttcctcta catgctccgt
ccccgggtaa cctcccagec ggtgtacacc cctggtcaaa ggagaacaac tagcaagctc
gatgcatgag a cccatcgaga ctgcccccat ggcttctatc tacaagacca accgtggaca
gctctgcaca aaaccatctc cccgggagga ccagcgacat cgcctcccgt agagcaggtg
accactacac caaagccaaa gatgaccaag cgccgtggag gctggactcc gcagcagggg
gcagaagdige ar2i0bei8B <211> 467 <212> PRT <213> artificial <220> <223> VHPTM
heavy ¢ |n wi th signal sequence <400> 88 Met Gy Trp Ser Cys Ile Ile Leu
Phe Legz al vAbanhellly Magn Thr Gy 151015 Ala His Ser Gn Val Gn Leu Gn Gu
Ser Ay Pro Ay Leu Val Lys 202530 Pro ser Qu Thr Leu Ser Leu Thr Cys Ala
Val Sef4®@y 7Byr Ser Ile 354045 Ser Ser Ay Tyr Tyr Trp Gy Trp Ile Arg G n
Pro Pr@eGeYy bys G@rYc,209R6914 @y G (Wubvdl @148 Hr 385 Hreg§er H's Thr Gy Asn
Thr Tyr Tyr Asn 65797580 Pro Pro Lelb Lys Ser Arg Vals Thr Ile Ser Val Asp
Thr Ser Lys Asn 859095 G n Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp
Thr Al g1aViks JOPA0RIAA I LIy DA AS En0eR X BeuQat e Ser Arg Pro G u
Tyr Trp Ay 120125 A n Ay Thas Leu Val Thr Vao Ser Ser Ala Ser Thr Lys
Gy Pro Ser 130135140 Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Ay

Ay -rhErJMS@r Glu Thr Leu Ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile
35 40 45

Ser Ser Gly Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly
50 55 60

Ley Glu Trp Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn
65 70 75 80

Pro Pro Leu Lys Ser Arg val Thr Ile ser val Asp Thr Ser ;ys Asn
85 20 5

GIn Phe Ser Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val
100 105 110

Tyr Tyr Cys Ala Arg Phe Phe Gly Phe Gly Arg Pro Glu Tyr Trp Gly
115 120 125

Lys Gly Thr Leu val Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser
130 135 140

val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
145 150 155 160

Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val
165 170 175

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr phe Pro Ala
180 185 190

val Leu &ln ser ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val
195 200 205

Pro Ser Ser Ser Leu Gly Thr 6¢1n Thr Tyr Ile Cys Asn val Asn His
210 215 220

Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys
225 230 235 240

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala ala Gly
245 250 255
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145150155160 Ala Leu Gy Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr

Val
Al a
Val
Hi s
Cys
Al a
Leu
Ser
Au
Thr
Leu
Al a
Pro
Adn
Al a
Thr

165170175 Ser Trp Asn Ser Ay Ala Leu Thr Ser Ay Val H's Thr Phe Pro
180185190 Val Leu G n Ser Ser Gy Leu Tyr Ser Leu Ser Ser Val Val Thr
195200205 Pro Ser Ser Ser Leu Gy Thr dn Thr Tyr Ile Cys Asn Val Asn
210215220 Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Qu Pro Lys Ser
225230235240 Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Qu Al a
Gy 245250255 Ala Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
Mea1a2802662 71 |1Rhe Sar PRy @rdPro Riys BlouL}aksTAhr @es Ml Val Val Asp Val
Hi s 275280288°G u Asp Pro G%8°val Lys Phe ALR®Trp Tyr Val Asp Ay Val
Val 290295300 His Asn Ala Lys Thr Lys Pro Arg Gu QQu G n Tyr Asn Ser
Tyr1e3063208 15820 0/6 1y Val ThialcySeral\Vadl veluAIhvaValerligis HHs G n Asp Trp
Asn Ay 335330335 Lys 4 d8&yr Lys Cys Ly48%al Ser Asn Lys Ala Leu Pro
Pro Ile 340345350 A u Lys Thr Ile Ser Lys Ala Lys Gy Gn Pro Arg Gu
G aluwaip 553060369 My PROhRAsh aup Pyo WrloageGTAvg1 @lu dlu Met Thr Lys Asn
Val Sé0 370375380 Leu?Jhr cys Leu Val 3®%s Ay Phe Tyr Pro Ser Asp |le
Val d u 385390395400 Trp Gu Ser Asn Ay Gn Pro Gu Asn Asn Tyr Lys

ThitisPaen BRI ® Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
305 310 315 320

Arg val val Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly
325 330 335

Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile
340 345 350

Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val
355 360 365

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser
370 375 380

Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ite Ala val Glu
385 390 395 400

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
405 410 415

val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
420 425 430

Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met
435 440 445

His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser
450 455 460

Pro Gly Lys
465

<210> 73

<211> 702

<212> DNA

<213> artificial

<220>
<223> VL3 light chain

<400> 73
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggcgc gcactcttcc 60
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405410415 Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
420425430 Asp Lys Ser Arg Trp Gn @@ n Ay Asn Val Phe Ser Cys Ser Val Met
435440445 Page 58 His Gu Ala Leu H's Asn Hs Tyr Thr A n Lys Ser Leu Ser
Leu Ser 450455460 Pro Ay Lys 465 <210> 89 <211> 1401 <212> DNA <213>
artificial <220> <223> VHPDM heavy chain with signal sequence <400> 89

at ggg C g ctct 60

Ot Geaoc Ao as clag L cet branr§ S B R e o ye220
t gt gccyicgtgaucgrrracttgag akct tetec ggycicaadtastcaggaet grgangasagacagckéf 180
cctggc t a ctac 240
e e R S N S e
aagct gtagyc iyt acumecad gecyakacT cygrghtiaactggaat ghgagragaamggcggc iyas3e0
atctcc c.ctga cca c accctggtga t t gcctcc 420
aagggc%%gf tgcaé gt%? %‘I ggggtgﬁéacggg%g% g? %ggtpgg%ag%ccégggggt ﬁ%ﬁié"iﬁ’gécac ag%8480
gccct ggpotogect ggt caagygatigutiac cccagaacc gorcegamggtagttctgttggaact42a540
ggcgecgt ga_ccage ?c t gqtacaccttc ceagetgtee .t gctagthctg ,%%gact cta6600
tccct cagea Geat gg %‘%@C gttt aa%%ggc tg%gﬁ CecHgace et acat ct G660
aacgt gaatec@ga agocofgac agc@rcagqy agd ggarangegaagit gegogcagygaat ct ti@yn720
gacaaaact c acacat gccc acg t%ccca gcacct aa‘fqg ccct g%%gc a cgtcagetC0§780
D cot of {UR0TEEE CHARAEE C £ABUACANE BT At et Ero OaCTYACBe b (ddggt caPl840
t gcgt ggicgggdgganghgagty CREHRRGAC agedggagat gergagidgt acrigatghacgt ggme900

99°0t ggadg. 1 acal aal g, ¢aagacasag .ceacoagagy ageagt acaa cageacgt G960

<210> 74

<211> 234

<212> PRT

<213> artificial

<220>
<223> VL3 Tight chain

<400> 74

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

Ala His Ser Ser Ser Glu Leu Thr Gln Asp Pro Ala val Ser val Ala
20 25 30

Leu Gly G1ln Thr val Arg Ile Thr Cys GIn Gly Asp Ser Leu Arg Thr
35 40 45

Tyr Tyr Ala ser Trp Tyr GIn Gln Lys Pro Gly Gln Ala Pro val Leu

val rle Tyr Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe
65 70 75 80

Ser Gly Ser Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala
85 90 95

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Ser Arg Ala val val
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu
115 120 125

Gly GIn Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140
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gcgt cct cac cgtcct gcac
ccaacaaagc cctcccagcc
gagaaccaca ggt gt acacc

caggact ggc tgaatggcaa ggagtacaagl020
cccat cgaga aaaccatctc caaagccaaalO80
ctgcccccat cccgggagga gatgaccaagll40
aaccaggt ca gcctgacctg cctggtcaaa ggcttctatc ccagcgacat cgccgtggagl200

t gggagagca at gggcagcc ggagaacaac tacaagacca cgcctcccgt gctggactccl260
gacggcEhet1d ¢hi GOhCAd AA0eaA@ch CrhaCCat ggaeds 29@aGaagirdagragcaggggl320
aacgt ct4asict catgctccgt yat gcat gag gctctygiaca accact acaclgcagaagagcl380
ctctccectgt ccccgggtaa ald401l <210> 90 <211> 467 <212> PRT <213> artificial
<220> p223yr YFPRY heravyaichig Ranidil Sipdn@Al AseaYsnRes se40fs 90 Met Gy Trp Ser
Cys Ile Ile Leu Pheldieu Val Al a Thrl?&la Thr Ay 151085 Ala H's Ser A n Val
Gn Leu dn AQu Ser Ay Pro Ay Leu Val Lys 202530 Pro ser Gu Thr Leu Ser
Leu Thya1Qvps Al Y@l va3e&1 Crivr THF 1387 prol £er3D04%n SRF A28 ad Y Tyr Tyr Trp Gy
Trp Ile Arg Gni1Boo Pro Ay Lys 18y 505560 Leu @sa Trp Ile Ay Ser Ile Ser
Hs Thr Ay Asn Thr Tyr Tyr Asn 65707580 Pro Pro Leu Lys Ser Arg Val Thr

| e SefyVayr ASP JTArscCterd ¥or A50 RPIAR5TA PrPRey Sah drpufys Leu Ser Ser wal
Thr Ala Al'a Asp Thr Ala Val 200105110 Tyr TyroCys Ala Arg Ay Gy Ay lle
Ser Arg Pro Gu Tyr Trp Gy 115120125 G n Ay Thr Leu Val Thr Val Ser Ser

Al a Seg. T I’é‘;?‘?, sg-zTJ?rhgerig%g 530135140 WA gfé‘%ﬁ’%@r Ly @@ Pro Ser Ser Lys

cgt gt ggt ca
t gcaaggt ct
ggt cagcccc

Ser Thr Sero

g;g Lys Thr val Ala Pro Thr Glu Cys Ser

<210> 75

<211> 702

<212> DNA

<213> artificial

<220>
<223> VL11 Tight chain

<400> 75

atgggatgga
tctgagctga
tgccagggceg
gccocctgtge
tccggetect
gaggctgact
ggagggaccc
ccgccctect
ttctacccgg
gtggagacca
agcctgacgc

gggagcaccg

<210> 76

<211> 234
<212> PRT
<213>

<220>
<223>

<400> 76

gctgtatcat
cccaggatcc
atagcctgag
tggtgatcta
cctctggcaa
attactgttc
agctcaccgt
ctgaggagct
gagccgtgac
ccacaccctc
ctgagcagtg
tggagaagac

artificial

cctcttcttg
tgctgtgtct
aacctactac
cggcaagcac
taccgectcec
ctcccgctec
tttaggtcag
tcaagccaac
agtggcctgg
caaacaaagc
gaagtcccac

agtggcccct

vL11l Tight chain

gtagcaacag
gtggccctgg
gcctcctggt
aagaggccat
ctgaccatca
cgccacggca
cccaaggetg
aaggccacac
aaggcagata
aacaacaagt
agaagctaca

acagaatgtt

ctacaggcgc
gccagaccgt
atcagcagaa
ccggeatccc
ctggggctca
accceccatgr
cccccteggt
tggtgtgtct
gcagccccgt
acgcggecag
gctgccaggt

ca

gcactcttcc
caggatcacc
gcctggacag
tgacagattc
ggcggaagac
tctgttcggce
cactctgttc
cataagtgac
caaggcggga
cagctatctg

cacgcatgaa

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
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145150155160 Ala Leu Gy Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr

Val 165170175 Ser Trp Asn Ser Ay Ala Leu Thr Ser Ay Val H's Thr Phe Pro
Al a 180185190 Val Leu A n Ser Ser Gy Leu Tyr Ser Leu Ser Ser val Val Thr
Val 195200205 Pro Ser Ser Ser Leu Gy Thr Gn Thr Tyr Ile Cys Asn val Asn
Hi s 210215220 Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val dQu Pro Lys ser
Cys 2295230235240 Asp Lys Thr His Thig Cys Pro Pro Cxg Pro Ala Pro Qu Al a

Leu Gy 245250255 Page 60 Ala Pro Ser VaI Phe Leu Phe Pro Pro Lys Pro Lys

Asp T L 260 | | r Cys Val Val Val

Asp V *asﬁw gg 0 12#5" efhls%ﬁ é‘g du A%agafs"érg% '%\sn Trp Tyr Val Asp

@y val du val 290295300 HIS Asn Al a Lys Thr Lys Pro Arg Qu Gu GAn Tyr

S by B AR Y ) S st T S '

Leu Pro Ala Prolle 340345350 G u Lys Thr IIe Ser Lys Ala Lys Ay Gn Pro

Arg 4 ro Gén Val__ 355360 Tyr Thr Ig;:.ﬁue 1Pro Ser Arg Au Gu Mt Thr
'H/I“ 0 Sg 'bG

t S8brT870978 61Téﬁsﬁlp VA ‘@Y Phe Tyr Pro Ser
Asp Ile A| a Val d u 385390395400

val Ile Tyr Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe
65 70 75 80

Ser Gly Ser Ser Ser Gly Asn Thr Ala Sgr Leu Thr Ile Thr Gly aAla
85 a5

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Ser Arg Ser Arg His
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu
115 120 125

Gly GIn Pre Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
145 150 155 160

Phe Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro
165 170 175

val Lys Ala Gly val Glu Thr Thr Thr Pro Ser Lys GIn Ser Asn Asn
180 185 190

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu GIn Trp Lys
195 200 205

Ser His Arg Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val
210 215 220

Glu Lys Thr val Ala Pro Thr Glu Cys ser
225 230

<210> 77

<211> 702

<212> DNA

<213> artificial

<220>
<223> vL13 Tlight chain

<400> 77
atgggatgga gctgtatcat cctcticttg gtagcaacag ctacaggcgc gcactcttec 60
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Trp Au Ser Asn Gy Gn Pro Au Asn Asn Tyr Lys Thr Thr Pro Pro 405410415
Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val 420425430
Asp Lys Ser Arg Trp A n Gn Ay Asn Val Phe Ser Cys Ser Val Met 435440445
Hs GQu Ala Leu H's Asn H's Tyr Thr G n Lys Ser Leu Ser Leu Ser 450455460
Pro Gy Lys 465 <210> 91 <211> 1401 <212> DNA <213> artificial <220> <223>
vH3Tm heavy chain with signal sequence <400> 91 atgggatgga gctgtatcat
cctctf%?ﬂﬁxﬁﬂ%dﬁéﬁﬁ§§“bFﬁ%ﬁ@@EﬂbQHEQE?EEc@ﬁﬁgaaﬁfg@ﬁ@%?@&caggag@Etgg

ccet gogRt shdgtgaragadthad QAR ER! gEitet £dgdaRE&hI0aghdt HeEGahg CCOgakACt C
catctcctccgggctactact ggggct ggat caga.%gcct180 cctggcaa gcct agtg

gat cgCEEAPE TGP EHEATT CHYPAdedic 2RI EFE aeIILY e et ¢ agt ce4fagt
gaCCat{‘c&ﬁ&ct&&ﬂ%@@é@%&aa@Qé@&%@@&ac%afcﬁi&ﬁcé&%g%ctéégfgw&&@&c ctgtgagcgc
tgccgatacc gccgtgtact actgtgccag attcatgggg ttcggccgcc cggagtactg

gggcc AFgeetIre E ALGHTGAT e CatYERICT C@‘@*@é@%a%ﬂ@%‘égﬁj@%’@&ﬂc cggt éPccc

cct ggcg%%gggafc%ta“g%@agégﬂ‘%@ﬁﬁg@éﬁﬁcg&%&&_@g@&‘&g&g@@C&EQ&S};‘E& gcctggpcaa
ggactacttc cccgaaccgg tgacggtgtc gtggaact cab40 "ggcgccctga ccagcggcegt
gCacacE9rectEegEoe9ect AEPCERTC ARPFaTIET BEBOIHCE ce@ttesdfdac gegt d'g gac
COt 9CCELEL ARG G AG IGBERE @fagagcagg}gégge&% SCEE0.3RC8LGaZG. ACaaGG6CA
caacaccaag gfggacaaga aagt gagcc caaa gt 720 gacaaaactc acacatgccc
accgt gregVAFEACERERIEGLT CHRAFGHYIC a@r@@g@@agmﬁsgﬁqaﬂ CEPETatEEY ccccdRfacc
Caa003LREE;HE AP Lk GEAREERC AL HRRHI GG &gé&gggcc%g&ttgga t 9gaggh gag

ccacgaagac cCtgaggica agttcaactg gtacgtgga gcgt ggagg tgcat aat gc
caagacguaagrascy cygeeggaa goagicacitaaciuge taidt ex 960

<210> 78

<211> 234

<212> PRT

<213> artificial

<220>
<223> VvL13 light chain

<400> 78

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr ala Thr Gly
1 5 10 15

Ala His Ser Ser Ser Glu Leu Thr Gln Asp Pro Ala val Ser val Ala
20 25 30

Leu Gly GIn Thr val Arg Ile Thr Cys Gln Gly Asp Ser Leu Arg Thr
35 40 45

Tyr Tyr Ala Ser Trp Tyr GIn Gln Lys Pro Gly GIn Ala Pro val Leu

val Ile Tyr Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe
65 70 75 80

Ser Gly Ser Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala
85 90 95

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Thr Arg Asn Arg Tyr
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
115 120 125

Gly GIn Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140
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cgt gt ggt ca gcgt cct cac
t gcaaggt ct ccaacaaagc
ggt cagcccc gagaaccaca
aaccaggt ca gcctgacctg

t gggagagca at gggcagcc

cgtcctgcac
cctcccagcec
ggt gt acacc
cct ggt caaa
ggagaacaac tacaagacca
gacggctcct tcttcctcta tagcaagctc accgtggaca agagcaggtg
aacgt ctluctlcatgctiocgia ﬁt geanrdaghgateot yedaces aecade seaca
ctctcck®gt ccccgggt aa #P401 <210> 92 <PP1> 467 <212> Pl
<220> <223> vH3DM heavy chain w th signal
Cys
dn
Leu
Trp
Hi s
Ile
Thr

caggact ggc
cccat cgaga
ctgcccccat
ggcttctatc

t gaat ggcaa
aaaccat ctc
cccgggagga
ccagcgacat
cgcctccegt

ggagt acaagl1020
caaagccaaalO80
gat gaccaagl140
cgccgt ggagl200
gct ggact cc1260
gcagcaggggl320
agaagagcl1380
<213> artificial
sequence <400> 92 Met Gy Trp Ser
| | ghel Tyor Pew GPhenTaevn1Vahr Ahh ATArTrAl ysTRta &by séb1Rt5erdl a His Ser G n Val
Leu Gn GQu Serl®8y Pro Ay Led™Wal Lys 202530 BPo ser G u Thr Leu Ser
Thr Cys Ala Val Ser Ay Tyr Ser Ile 354045 ser ser Ay Tyr Tyr Trp Ay
| IelArgs @@ Py ovalPr @luGriyre Irhis 16 ypro0&H60yd 6lin Ged AEhpadnl e Gy Ser |l e Ser
Thr Ay Asn ¥Ar Tyr Tyr Asn 188707580 Pro Prd®eu Lys Ser Arg Val Thr
Ser Val Asp Thr Ser Lys Asn 859095 G n Phe Ser Leu Lys Leu Ser Ser Va
Al iysAira- A3 aTArsefl serVayr 100585010 T pAy 103N Atrg 1AIsg Phe Met Gy Phe
Gy Arg Pro &u Tyr Trp Ay 2886120125 G n d ¥%¥hr Leu val Thr Val Ser Ser
Ala Ser Thr Lys Gy Pro Ser 130135140 Val phe Pro Leu Ala Pro Ser Ser Lys
Ser Thﬁfer%{g oy S@'ny_FhierAg% 45120165 16G (25;8 Gly ser Thr val

Glu Lys Thr val Ala Pro Thr Glu Cys Ser
225 230

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

<220>
<223> VL14 1ight chain

<400> 79

79

702

DNA
artificial

atgggatgga
tctgagctga
tgccagggceg
gcccctgtge
tceggetect
gaggctgact
ggagggaccc
ccgcectect
ttctacccgg
gtggagacca
agcctgacge

gggagcaccg

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

<220>
<223>

<400>

80
234
PRT

80

gctgtatcat
cccaggatcc
atagcctgag
tggtgatcta
cctctggcaa
attactgtat
agctcaccgt
ctgaggagct
gagccgtgac
ccacacccte
ctgagcagtg
tggagaagac

artificial

cctcttcttg
tgctgtgtct
aacctactac
cggcaagcac
taccgcctec
ggcgaggtcg
tttaggtcag
tcaagccaac
agtggcctgg
caaacaaagc
gaagtcccac

agtggccect

vL14 Tight chain

gtagcaacag
gtggccctgg
gcctectggt
aagaggccat
ctgaccatca
aggaagggca
cccaaggctg
aaggccacac
aaggcagata
aacaacaagt
agaagctaca

acagaatgtt

Page 50

ctacaggcgc
gccagaccgt
atcagcagaa
ccggcatccc
ctggggctca
acccccatgt
cccecteggt
tggtgtgtct
gcagcccegt
acgcggcecag
gctgccaggt

ca

gcactcttcc
caggatcacc
gcctggacag
tgacagattc
ggcggaagac
tctgttegge

cactctgttc

cataagtgac

caaggcggga
cagctatctg

cacgcatgaa

60
120
180
240
300
360
420
480
540
600
660
702



Ala Leu Ay Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr val 165170175
Ser Trp Asn Ser Ay Ala Leu Thr Ser Gy val H's Thr Phe Pro Ala 180185190
Val Leu G n Ser Ser Ay Leu Tyr Ser Leu Ser Ser Val Val Thr Val 195200205
Pro Ser Ser Ser Leu Ay Thr Gn Thr Tyr Ile cys Asn val Asn His 210215220
Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Qu Pro Lys Ser Cys

22523 oo Tre FeryeysThie H & '-‘F'hr"hevlngPY%)" P}%Tt,wwwrgwu Pro Gu Ala Leu
Gy 245250255 Ala Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
met 260265270 Ile Ser Arg Thr Pro Qu Val Thr Cys Val Val Val Asp Val Ser
Hi s 27@28@?258§EG§§F,@;5 Froley FhiaglnAse %Ah@ﬁatggrw Al Asp Ay Val Qu
val 290295300 H“S Asn Ala Lys T Lys Pro Arg G0 Au G n Tyr Asn Ser Thr

Tyr 305310315320 325330335 Lys G u Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu

Pro AlleuwPsty Gle TB40345880I% JhtyysThin ¢lyeAgesetysuMra Tys Gy G n Pro Arg
Gu Pro Gn Yal 355360365 Tyr40Thr Leu Pro Prd°Ser Arg Gu Gu Met Thr Lys
Asn A n Val Ser 370375380 Leu Thr cys Leu Val Lys Ay Phe Tyr Pro Ser Asp
Il e Al'eyrvayr @la s385890R95400 GTn pyd RroSely Asm AG Pr@valPrey G u Asn Asn Tyr

Lys Thr ThY Pro Pro 405418215 val Leu Asp®Ser Asp @y Ser Phe Phe Leu Tyr
Ser Lys Leu Thr Val

val Ile Tyr Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe
65 70 75 80

Ser Gly Ser Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly ala
85 a0 95 :

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ala Arg Ser Arg Lys
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
115 120 125

Gly GIn Pro Lys Ala ala Pro Ser val Thr Leu Phe Pro Pro Ser ser
130 135 140

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
145 150 155 160

Phe Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro
165 170 175

val Lys Ala Gly val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn
180 185 190

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
195 200 205

Ser His Arg Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val
210 215 220

Glu Lys Thr val Ala Pro Thr Glu Cys Ser
225 230

<210> 81
<211> 702
<212> DNA
<213> artificial

<220> _ _
<223> VL17 Tlight chain

<400> 81
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420425430 Asp Lys Ser Arg Trp Gn Gn Ay Asn Val Phe Ser Cys Ser Val Met
435440445 Hs Qu Ala Leu H's Asn H's Tyr Thr G n Lys Ser Leu Ser Leu Ser
450455460 Pro Ay Lys 465 <210> 93 <211> 1401 <212> DNA <213> artifici al
<220> <223> VH3DM heavy chain with signal sequence gt gcagct gc tgtgccgt gt
cctggcaa ccccctcectga aagetgtcct ttcggeccgec aa cccat gccctgggct
ggcgcc%ttgggaﬁgéécqcég gat ég@%’g‘f&%@%@ggﬁ%&’f%a@% g%fﬁ‘éfifg(é@tccagéat

Ct gt gaeg8grgd agticagdad c€ gt €4th€EE g8§4dcg8ioC decageadgognadttqiegt ggt geo
ccctggectg catctcctcc gatcggctcc gaccatctcc tgccgatacc gggccaggge

cct ggc%&gg%ﬁc"’ttéﬁﬁt@ag@&[i% fic 9EghgLett EEcagiji‘Qj‘ga%quacgggagag‘%&

ggct acdett 99 0gdgic talcghedagasd ab e eRC aggdh 8cCafachgdi€aagaacaa
gcecgtgtact actgtgccag accctggtga ccgtgtcctc tcctccaaga gcacctct
cccgaa%@@c‘{cgédjgﬁbqgéa%@@%ﬂcﬁ%‘c CF%&@’E‘@CEEQQQ@%T&@CQQC@@E‘&@%CCcagg’g Page 64
gt Ct Ct gaetrdar @Al Hra s (ALALRES a8ddaohsGC hO RELGRT 83grdggeCt CCafk0

gggcacagcg gt ggaactca aggactctac ctacatctgc aacgtgaatc acaagcccag
caac ac%&@gagﬁcﬁga&éé%@ég‘éégﬁ@é@% CEERPAPETY HETIOCWACEEASEH ECacacaticce
ACCQ! QoA SR8 CRLARAGE (ehAATNC AGKAREAT B0 CR kI Ghic CoCCagpacc
caaggacacc ctcatgatct cccggacccc tgaggt caca840 tgcgtggt gg t ggacgt gag
ccacgatigaecc s FRIGETa2a ot 25589 239481 g 4600 Yh cergdaedsga t gcat H8t gc
CaagacaRat,#LaCaaeALe: AL AELARAA 5 AREARH BCR00- Gl St £a 00! ctheac
cgtcctgcac caggactggc tgaatggcaa ggagtacaagl020 tgcaaggtct ccaacaaagc
CCt CCCRASEE9acOE A OALFAT A PARTLACEAC 202AAERCRAGIIBIIIT cacgcatgaa 660

gggagcaccg tggagaagac agtggcccct acagaatgtt ca 702

<210> 82

<211> 234

<212> PRT

<213> artificial

<220>
<223> vL17 light chain

<400> 82
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

Ala His Ser Ser Ser Glu Leu Thr g]n Asp Pro Ala val %er val Ala
20 5 0

Leu Gly g;n Thr Arg Ile Leu Zgr Cys GIn Gly Asp Ser Leu Arg Thr
45

Tyr Tyr Ala Ser Trp Tyr Gln Gln Lys Pro Gly GIn Ala Pro val Leu
50 55 60

val Ile Tyr Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe
65 70 75 80

ser Gly Ser Ser Ser Gly Asn Thr Ala SSF Leu Thr I1e Thr Gly Ala
85 95

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Thr Arg Ser Arg Lys
100 105 110

Gly Asn Pro His val Leu Phe 6ly Gly Gly Thr G1n Leu Thr val Leu
115 120 125

Gly Gln Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140

Page 52



ggt cagcccc
aaccaggt ca
t gggagagca
gacggct cct

gagaaccaca
gcctgacctg
at gggcagcc
tcttcctcta

ggt gt acacc ctgcccccat
cctggtcaaa ggcttctatc
ggagaacaac tacaagacca
t agcaagct ¢ accgtggaca agagcaggtg gcagcaggggl320
aacgtcttct catgctccgt gatgcatgag gctctgcaca accactacac gcagaagagcl380
ctctccectgt ccccgggtaa ald0l <210> 94 <211> 467 <212> PRT <213> artificial
<220> <223> VH3TM heavy chain with signal sequence <400> 94 Met Gy Trp Ser

gat gaccaagl140
cgccgt ggagl200
gct ggact cc1260

cccgggagga
ccagcgacat

cgcct ccegt

Cys | ldul¢le Leu PhevlheasnVals Ala TihrLepl a1 Téys Gy I16F@t5sAla His ser A n val
Gn LA n Qu Ser Ad¥%ro Ay Leu val®’Lys 202530 Pro®8er @ u Thr Leu Ser
Leu Thr Cys Ala Val Ser Ay Tyr Ser Ile 354045 Ser Ser Ay Tyr Tyr Trp Ay
Trp | IrheAng &a 6Py 1RN@1G Y kyk AL yTrb055601a esp Geo SErpPrble Ay Ser Ile Ser
H's Thr Ay Asn Thri®fyr Tyr Asn 65723%580 Pro Pro Léd°Lys Ser Arg Val Thr
Ile Ser Val Asp Thr ser Lys Asn 859095 A n Phe ser Leu Lys Leu Ser Ser Va
Thr AlalAlyas Abp cThrvaAl @uveir TIROIBEPEO Skyr LybyG1rOpsr Alsa sang Phe net Ay Phe
Ay Arg Pro Aul$yr Trp Ay 115489125 Gn Ay T8 Leu val Thr val ser ser
Ala Ser Thr Lys Gy Pro Ser 130135140 Val Phe Pro Leu Ala Pro Ser Ser Lys
ser Thiysseir A AGh \seFhserAlyar 14dbB01R0 160 AtcacLed1Typ@ys Leu val Lys Asp
Tyr Phe Pro &u Pro val Thr % 165170175 205

Ser His Arg Ser Tyr Ser Cys GIn val Thr His Glu Gly ser Thr val

210 215 220

Glu Lys Thr val Ala Pro Thr Glu Cys Ser

225 230

<210> 83

<211> 702

<212> DNA

<213> artificial

<220>

<223> vL23 Tight chain

<400> 83

atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggcgc gcactcttcc 60

tctgagctga cccaggatcc tgctgtgtct gtggccctgg gccagaccgt caggatcacc 120

tgccagggcg atagcctgag aacctactac gcctcctggt atcagcagaa gcctggacag 180

gcccctgtge tggtgatcta cggcaagcac aagaggccat ccggcatccc tgacagattc 240

tccggetoct cctetggcaa taccgectcc ctgaccatca ctggggetca ggcggaagac 300

gaggctgact attactgttc ggcgcggtcg gtgaggggca acccccatgt tctgttcgge 360

ggagggaccc agctcaccgt tttaggtcag cccaaggcetg ccccctcggt cactctgttc 420

ccgecctcct ctgaggagct tcaagccaac aaggccacac tggtgtgtct cataagtgac 480

ttctacccgg gagccgtgac agtggoctgg aaggcagata gcagccccgt caaggcggga 540

gtggagacca ccacaccctC cCaaacaaagC aacaacaadt acgcggccag cagctatctg 600

agcctgacgc ctgagcagtg gaagtcccac agaagctaca gctgccaggt cacgcatgaa 660

gggagcaccg tggagaagdac agtggcccct acagaatgtt ca 702

<210> 84

<211> 234

<212> PRT

<213> artificial

<220> .

<223> vL23 light chain

<400> 84
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Ser Trp Asn Ser Ay Ala Leu Thr Ser
Val Leu G n ser ser Ay Leu Tyr Ser
Pro Ser Ser Ser Leu Ay Thr G n Thr
Lys Pro Ser Asn Thr Lys Val Asp Lys

Val

Tyr Sdaa109: %fzégrp%r Ay §§e%5 i

Asn Gy 325330335 Lys Gu Tyr Lys QIS Lys VaI

Pro Ile 340 35 s_.Thr

G 1 VesEaabnas 9 A TbghbEEs B
Val ser 370375380 Leu Thr Cys Leu Va
Val G.u 385390395400

Thr Pr'&" Pk
Leu Thr Val 420425430

val Ile Tyr Gly Lys His Lys Arg Pro Se
65 70

ser Gly Ser Ser Ser Gly Asn Thr Ala se
85 90

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cy
100 105

Gly Asn Pro His val Leu Phe Gly Gly G]
115 120

Gly GIn Pro Lys Ala Ala Pro ser val Th
130 135

Glu Glu Leu GIn Ala Asn Lys Ala Thr Le
145 150

Gy Val

Leu
Tyr

Ser

Lys Val

g

PG

H s Thr
Ser Val
Ile Cys Asn Val

Val

Thr Val

Gu Pro Lys Ser Cys
225230235240 Asp Lys Thr H's Thr Cys Pro Pro Q/s Pro Ala Pro Qu Ala Al a

Oy 2ARSEERE {0 2P ATl o0 S IR e 1P

Hi s 275280285 GI u Asp Pro GI u Val Lys Phe Asn Trp Tyr Val

° ﬁ, g%gégie al

Ser Asn Lys

B S fet e &l W

I Lys Gly Phe Tyr

r Ggly
75
r Leu
s Ser
y Thr
r Leu

u val
155

Phe Tyr Pro Gly Ala val Thr val Ala Trp Lys

165 17

val Lys Ala Gly val Glu Thr Thr Thr Pr
180 185

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Le
195 200

0

0 Ser

u Thr

ser His Arg Ser Tyr Ser Cys Gln val Thr His

210 215

Glu Lys Thr val Ala Pro Thr Glu Cys Ser

225 230

<210> 85

<211> 702

<212> DNA

<213> artificial

<220>
<223> vL24 1ight chain

Ile

Thr

Ala

Gln

Phe

140

Cys

Ala

Lys

Pro

Glu
220

Page 54

Pro Asp Arg

Ile

Arg

Leu

125

Pro

Leu

Asp

Gln

Glu

205

Gly

Thr

Ser

110

Thr

Pro

Ile

sSer

Ser

190

Gln

Ser

Gly

95

val

val

Ser

ser

sSer

175

Asn

Trp

Thr

Pro

AURAS0ATE VAl STelACE SEP SR §15er Sl (o

Phe

80

Ala

Arg

Leu

ser

ASp

Pro

AsSn

Lys

val

Lys Asp Thr
Asp Val
Asp Ay Val

n Tyr Asn Ser Thr
ﬁqg Gn Asp Trp Leu

Val

Al a
Pro
Thr
Ser
Asn
Leu

Leu Pro
Arg Gu
Lys Asn
Asp Ile

Tyr
Tyr

Lys
Ser

Phe Pro Ala 180185190
195200205
Asn H s 210215220

Leu
Ser
Au

Al a
Pro
Gn
Al a
Thr
Lys



Asp Lys Ser Arg Trp Gn Gn Ay Asn Val Phe Ser Cys Ser val nmet 435440445
Hs Qu Ala Leu H's Asn Hs Tyr Thr G n Lys Ser Leu Ser Leu Ser 450455460
Pro Ay Lys 465 <210> 95 <211> 702 <212> DNA <213> artificial <220> <223>
vL2 light chain with signal sequence <400> 95 at gggat gga gct gt at cat
cctcttcttg gtagcaacag ctacaggcgc gcactcttcc60 tctgagctga cccaggatcc

tgct gt gigpl gfsggccctgg gccagaccgt caggatcaccl20 tgccagggeg atagectgag

aacct agtRgadee! fahificatl GRICAIER @EGlad0RL 28IBQgARCEEAEAGct gt gadoct a
cggcaagcac aagaggccat ccggcatccc tgacagattc240 tccggctcct cctctggcaa

t accgctti@aoCHIg acCaPTHE CE ' PHHH AR FYBYGH Ry AEFIO o HRAFEEACat t actGt gt

CgcCCOfcelgdtcg H1Ag86Rad ac Rt et @kbsOdedRRaii889865Gga0Ct CapCt
tttaggtcag cccaaggctg cccectcggt cactctgttc420 ccgeectcct ct gaggagcet
t caagceeEAEtHAGgETALHE TR JYOEtaPret 2AANWAEYLEIBOTEctCR8YFC gagcechtlgac

agt gg9Ced G ARY 9IRGB R a 8§ CRAEEGL B¢ &é@&%&g%%%gcﬂiagélﬁ@@&é‘g%cccac agpct C
g

caaacaaagc aacaacaagt acgcggccag cagct atct agcct gacgc ctgagcagtg
gaagt ceXHET WA RATEREEHAY (WPVGERWIHE e 6™P9EY AaFEO Ty EHOAEEIY t ggagtlgac

agt ggc 8l e AA0205 209 % OByl 223 AL 2o PR 213> o 1 11 Ci al
S0 e RTR AR ght “chai fodtélo 2 gdr?g‘lgg%eauen‘ég??t<4oc5> §Met Ay Trp Ser

Cys || ecacFetqcé cPnRegacet WrapgdaRac PRIIARGACT REITGLYLCE5JR8IIag Hi s r Ser Ser
A u Lep FhEc GhNy£38Pyahe #rfgtRbg $8hgc4BhtL5BadeR8& 6 daaggeggga 540
gtggagacca ccacaccctc caaacaaagc aacaacaagtht acgcggccag cagctatctg 600
agcctgacgc ctgagcagtg gaagtcccac agaagctaca gctgccaggt cacgcatgaa 660
gggagcaccg tggagaagac agtggcccct acagaatgtt ca 702
<210> 86
<211> 234
<212> PRT
<213> artificial

<220> _
<223> VL24 Tight chain

<400> 86
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

Ala His Ser Ser Ser Glu Leu Thr Gln Asp Pro Ala val ser val Ala
20 25 30

Leu Gly Gln Thr val Arg Ile Thr Cys GIn Gly Asp Ser Leu Arg Thr
35 40 45

Tyr Tyr Ala Ser Trp Tyr Gln GIn Lys Pro Gly gén Ala Pro val Leu
50 55

val Tle Tyr Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe
65 70 75 80

Ser Gly Ser Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly aAla
85 90 95

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ile Ala Arg Ser Asn Lys
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
115 120 125

Gly GIn Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser
Page 55



202530 Leu Ay Gn Thr Val Arg Ile Thr Cys Gn Gy Asp Ser Leu Arg Thr
354045 Tyr Tyr Ala Ser Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Val Leu
505560 Val Ile Tyr Ay Lys Hs Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe
65707580 Ser Gy Ser Ser Ser Ay Asn Thr Ala Ser Leu Thr Ile Thr Ay Ala
859095 G T%QA‘I a Qu Asp @ EVQJ a Asp Tyr Tyt Cys Val Ala Arg Ser Val Val
100105110 y Asn Pro H's | Leu Phe Ay @y @y Thr Gn Leu Thr Val Leu
115120125 Gy Gn Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
1301353U06W ge@dlnAdad Gmiw alAghriyey W ia CThlew & e \Vedr Leu Ile Ser Asp
145150455160 Phe Tyr PIY Ay Ala val Tht> val Ala Trp L3® Ala Asp Ser Ser
Pro 165170175 Val Lys Ala Ay Val du Thr Thr Thr Pro Ser Lys G n Ser Asn
Asn 180ESHIOEGre Yy Wla WiaTit yaBeylaSeaw Ty AleusSeerlsar Atr Pro Au Gn Trp
Lys 195200205 Ser H% Arg Ser Tyr SEP Cys Gn Val TP Hs Gu Ay Ser Thr
Val 210215220 GQu Lys Thr Val Ala Pro Thr Qu Cys Ser 225230 <210> 97 <211>
702 <20>LBNAlx=Z1@>vadr 61 e ahr IRR 0Pro<2@3byd/Ichn |Seghtsnchsn n wi t h si gnal
sequence <400> 9FYat gggat gga gcti§fat cat cctcttct®®§ gt agcaacag ctacaggcge
gcactcttcc60 tctgagctga cccaggatcc tgectgtgtct gtggcecctgg gccagaccgt

caggat Q&CE}ZJQ%'I% Ala Ser Ser Tyr
9

200

205

Leu Ser Leu Thr Pro Glu GIn Trp Lys

Ser His Arg Ser Tyr Ser Cys GIn val Thr His Glu Gly ser Thr val
215 220

210

Glu Lys Thr val Ala Pro Thr Glu Cys Ser

225 230

<210> 87

<211> 1401

<212> DNA

<213> artificial

<220>

<223> VHPTM heavy chain with signal sequence

<400> B7

atgggatgga gctgtatcat cctcttettg gtagcaacag ctacaggcgc gcactctcag 60
gtgcagctgc aggagtctgg ccctggectg gtgaagcctt ccgagaccct gtetctgacce 120
tgtgcegtgt ccggctactc catctcetce ggetactact ggggctggat cagacagect 180
cctggcaagg gectggagtg gatcggetee atctctcaca ccggcaacac ctactacaac 240
cccecctctga agtccagagt gaccatctce gtggacacct ccaagaacca gttctocctg 300
aagctgtcct ctgtgaccge tgccgatacc gccgtgtact actgtgccag aggcggcgga 360
atctccagac ctgagtactg gggccaggge accctggtga ccgtgtccte tgectccacce 420
aagggcccat cggtcttecce cctggcacce tcctccaaga gcacctctgg gggcacagceg 480
gccctggget gectggtcaa ggactacttc cccgaaccgg tgacggtgtc gtggaactca 540
ggcgccctga ccagcggegt gcacaccttc ccggetgtcc tacagtcctc aggactctac 600
tccctcageca gegtggtgac cgtgccctcc agcagettgg gcacccagac ctacatctge 660
aacgtgaatc acaagcccag caacaccaag gtggacaaga aagttgagcc caaatcttgt 720
gacaaaactc acacatgccc accgtgccca gcacctgaag <cgcggggge accgtcagtc 780
ttcctettce ccccaaaacc caaggacace ctcatgatct cccggacccc tgaggtcaca 840
tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac 900
ggcgtggagg tgcataatgc caagacaaag ccgcgggagg agcagtacaa cagcacgtac 960
cgtgtggtca gcgtcctcac cgtcctgcac caggactgge tgaatggcaa ggagtacaag 1020
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t gccagggcg at agcct gag aacctactac gcctcctggt atcagcagaa gcct ggacagl80 Page
68 gcccctgtge tggtgatcta cggcaagcac aagaggccat ccggcatccc tgacagattc240
tccggctcct cctctggcaa taccgecctcc ctgaccatca ctggggctca ggcggaagac300
gaggct gact attactgtat gagcaggagc atctggggca acccccatgt tctgttcggc360
ggagggaccc agctcaccgt tttaggtcag cccaaggctg ccccctcggt cactctgttc420
ccgccctcct ctgaggagct tcaagccaac aaggccacac tggtgtgtct cataagtgac480

ttct ac%@@%égﬁéﬁﬁéég%&ﬁ%éﬂﬂg CoGRTGEFa R G HGFE cePgec@aAggc gtfa540

0t 0920@1e8g&ea(RGEEIA S ARBFRRAAAC cARERBEAABEc RAGHE 05230 GAYCt at £49600
agcctgacgc ctgagcagtg gaagtcccac agaagctaca gctgccaggt cacgcat gaa660
gggagcREEHITHH AFERIFC LA FCHHLE A JacHGhRQFF29c4TWE rE9ta998 <214490234 <212>
PRT <213z f h al s ence <400>
98 Met y&{?y1 dt@b@éagsg%gagaiggﬁi;#a%ﬁé&%eﬁgé\;gé&%lt%étﬁ?ﬁtgg Thrﬂégy 151015
Al a Hi @C§@¢tc§‘értc§é¢ﬂ@w patRraPRYC @WtASi%FaPPQﬁQAP@tVaSFC&SQQMI J6132902530 Leu
Ay I € 5345 Tyr Tyr
Al a Ser ?%tt\%’?rcaéﬁ%%bﬁ gl%cawég &t ool R0 Ehcac it ?gﬁja SEseo el 1le Tyr
Gy LyStcrEectgy scCARgPIRRd aSer GI y IIe Pro Asp Arg Phe 65707580 sH01@y ser
ser Ser Ay Asn Thr Ala Ser Leu Thr Ile Thr Gy Ala 859095 G n Ala G u Asp
Gu Al218spssyr Tyr Cys Met Ser Arg Ser Ile Trp 100105110 Ay Asn Pro H's
Val LetklPhe46fy Ay @y Thr Gn Leu Thr Val Leu 115120125 Ay G n Pro Lys
Al a Algléfo"%{ﬁ\g@i] Thr Leu Phe Pro Pro Ser Ser

<220>
<223> VHPTM heavy chain with signal sequence

<400> 88
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 15

Ala His Ser GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys
20 25 30

Pro Ser Glu Thr Leu Ser Leu Tgr Cys Ala val ser Gly Tyr Ser Ile
35 4 45

Ser Ser Gly Tyr Tyr Trp g;y Trp Ile Arg GIn Pro Pro Gly Lys Gly
50 60

Leu Glu Trp Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn
65 70 75 80

Pro Pro Leu Lys Ser Arg val Thr Ile ggr val Asp Thr Ser Lys Asn
85 95

GIn Phe Ser Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val
100 105 110

Tyr Tyr Cys Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly
115 120 125

G1n Gly Thr Leu val Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser
130 135 140

val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
145 150 155 160

Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pra val Thr val
165 170 175

Page 57



130135140 Gu GQu Leu G n Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
145150155160 Phe Tyr Pro Gy Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser
Pro 165170175 Val Lys Ala Gy Val GQu Thr Thr Thr Pro Ser Lys G n Ser Asn
Asn 180185190 Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Gu Gn Trp
Lys 195200205 Ser His Arg Ser Tyr Ser Cys A n Val Thr Hs Au Ay Ser Thr
Val 210215220 G u Lys Thr Val Ala Pro Thr Qu Cys Ser 225230 <210> 99 <211>
702 <2§E%>T?l\l&sn<%%3a;@r,&1af L&l ahr $€2Q1y<¢A3mi VR Iph@MiroChiai N Wi th si gnal
sequence <400> 980at gggat gga gctligsat cat cctcttctildg gt agcaacag ctacaggcgc
gcactcttcc60 tctgagctga cccaggatcc tgctgtgtct gtggccctgg gccagaccgt
caggatgACLd2@14 GeraQeoey, pLAGEFIQR] Aasht 36t 961 4aftHel @t at cagcagaa

gcct ggacagl8@ggycccct gt g€ t ggkgat ct a cggcaagcaos aagaggccat ccggcat ccc

t gacagattc240 tccggctcct cctctggcaa taccgecctcc ctgaccatca ctggggctca
99992362 30Q. 0RYPGLYAGH, 74k 3¢hH Gholn,FOPGAGH GEn 3AFAAAGYGA acccceat gt
tctgttcgge60 ggagggaccc agetcaccgt “tttaggiacag cccaaggctg ccccct cggt
cactctgttc420 ccgccctcct ctgaggagct tcaagccaac aaggccacac tggtgtgtct

cat aagt,gagABQ.f t.ch aGGCOA 9AUGEYNYRG RO AIER] 3, 33994ad8)a gcageccegt
caaggcggga540 gt ggagaczs ccacacccCtc ‘caggcaaagc aacaacazmt acgcggccag
cagct at ct g600 agcct gacgc ctgagcagtg gaagtcccac agaagctaca gctgccaggt

SRV e R e A TR e S
si gnal sequence

Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270

Ile ser Arg Thr Pro Glu val Thr cys val val val Asp val Ser His
275 280 285

Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val asp Gly val Glu val
290 295 300

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
305 310 315 320

Arg val val ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly
325 330 335

Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile
340 345 350

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln val
355 360 365

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn G1n val Ser
370 375 380

Leu Thr cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu
385 390 395 400

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr pro Pro
405 410 415

val Leu Asp Ser Asp Gly Ser phe Phe Leu Tyr Ser Lys Leu Thr val
420 425 430

Asp Lys Ser Arg Trp Gln GIn Gly Asn val Phe Ser Cys Ser val Met
435 440 445
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<400> 100 Met Ay Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gy

151015 Ala His Ser Ser Ser Au Leu Thr Gn Asp Pro Ala Val Ser Val Al a
202530 Leu Gy Gn Thr val Arg Ile Thr Cys Gn Ay Asp Ser Leu Arg Thr
354045 Tyr Tyr Ala Ser Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Val Leu

505560 Val Ile Tyr Gy Lys Hs Lys Arg Pro Ser Gy Ile Pro Asp Arg Phe
65707580 r Ser. Ser Ser dy,Asn Thr a Ser. Leu Thr Ile Thr Ay Al a
830002 6 ST It 2B e G Auh e, Sy 8 oef Ui g Ser Asn Lys
100105110 Gy Asn Pro His val Leu Phe dy Ay @y Thr G n Leu Thr Val Leu
115120 r25eg¥ Gn Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
13013 0 WQu Leu Gn Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp

145150155160 Phe Tyr Pro Ay Ala Val Thr Val Ala Trp Lys Ala Asp ser Ser
Pro 16 0175 Val Lys Ala Ay Val Qu Thr Thr Thr Pro Ser Lys G n Ser Asn
Asn 18 51@ olys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Gu Gn Trp
Lys 19822002@&8aSer His Arg Ser Tyr Ser Cys Gn val Thr Hs Gu Ay Ser Thr
Val 21¢435220tdigidlys Thr Val Ala Pro Thr G u Cys Ser 225230 <210> 101
<211> 73, <212> DNA <213> artificial
<223> VHPDM heavy chain with signal sequence
<400> 89
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggcgc gcactctcag 60
gtgcagctgc aggagtctgg ccctggectg gtgaagectt ccgagaccct gtctctgacce 120
tgtgccgtgt ccggctactc catctcctec ggctactact ggggctggat cagacagect 180
cctggcaagg gcctggagtg gatcggectce atctctcaca ccggcaacac ctactacaac 240
ccccctetga agtccagagt gaccatctce gtggacacct ccaagaacca gttetccctg 300
aagctgtcct ctgtgaccgc tgccgatacc gccgtgtact actgtgccag aggcggcegga 360
atctccagac ctgagtactg gggccaggge accctggtga ccgtgtecte tgectccacce 420
aagggcccat cggtcttccc cctggcaccc tcctccaaga gcacctctgg gggcacagceg 480
gccctggget gectggtcaa ggactacttc cccgaaccgg tgacggtgtc gtggaactca 540
ggcgecectga ccageggegt gcacacctte ccggetgtcc tacagtcctc aggactctac 600
tccctcageca gegtggtgac cgtgccctecc agcagettgg gcacccagac ctacatctgce 660
aacgtgaatc acaagcccag caacaccaag gtggacaaga aagttgagec caaatcttgt 720
gacaaaactc acacatgccc accgtgccca gcacctgaag ccctgggggce accgtcagtce 780
ttcctecttce ccccaaaacc caaggacacc ctcatgatct cccggacccc tgaggtcaca 840
tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca agttcaacty gtacgtggac 900
ggcgtggagg tgcataatgc caagacaaag ccgcgggagg agcagtacaa cagcacgtac 960
cgtgtggtca gcgtcctcac cgtcctgcac caggactggc tgaatggcaa ggagtacaag 1020
tgcaaggtct ccaacaaagc cctcccagee <Ccatcgaga aaaccatcic caaagecaaa 1080
ggtcagcccc gagaaccaca ggtgtacacc ctgcccccat cccgggagga gatgaccaag 1140
aaccaggtca gcctgacctg cctggtcaaa ggcttctatc ccagcgacat cgccgtggag 1200
tgggagagca atgggcagec ggagaacaac tacaagacca cgecteccgt getggactec 1260
gacggctcct tettcctcta tagcaagctc accgtggaca adagcaggtg gcagcaggag 1320
aacgtcttct catgctccgt gatgcatgag gctctgcaca accactacac gcagaagagce 1380
ctctcecctgt ccccgggtaa a 1401
<210> 90
<211> 467
<212> PRT
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<220> <223> VL16 light chain wth signal sequence <400> 101 at gggat gga
gctgtatcat cctcttcttg gtagcaacag ctacaggcgc gcactcttcc60 tctgagctga
cccaggatcc tgectgtgtct gtggccctgg gccagaccgt caggatcaccl20 Page 71

t gccagggcg gcccctgtge tccggetcct gaggctgact ggagggaccc ccgccctcct
ttctacccgg gtggagacca agcctgacgc gggagcaccg atagcctgag tggtgatcta
cctctggraa alrtaEilcghpyt agct caccgt ctgaggagct gagccgtgac ccacaccctc
ctgagcagt g tggagaagac aacctactac cggcaagcac taccgcctcc gacgaggagc
tttagg§ g R@g@g%gggpc %ggﬁgtg%ng@qgﬁagﬁgc gaagt cccac agtggcccct
gcctcctggt aagaggccat ctgaccatca gcgaagggca cccaaggctg aaggccacac
aaggcagi0a #Qcaacaagt agaagctaca acagaatgtt atcagcagaa ccggcatccc

ct gggggt.c t C t.t.oat ot ot t gcggccag

e U S R RN Sl R R L e S
cat aagt gac caaggcggga cagctatctg cacgcatgaa <210> 102 <211> 234 <212> PRT

<213> tficial < > <223> VI | i ght,.chal n.w th si.gnal sequence <400>
102 ekl %‘Fﬁ%@%ﬁy@ & |G|\{’é]tﬂ8ué%h1é”Lgﬁé S B R & Thr Q@ y 151015
Ala Hs Ser Ser Ser u Leu Thr An Asp Pro Ala Val Ser val Al a 202530 Leu
Gy Gp Thr | Arg |le Thr s dn. d r Leu Arg, Thr 354045 Tyr Tyr
Al a SeEroT?%r )@‘H ey %FL{;%” %B F A Vet 3B EE% Y S4e 1505500 val 11 6 Tyr
Gy Lys His Lys Arg Pro ser Ay Ile Pro Asp Arg Phe 65707580

ser ser Gly Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly
50 55 60

Leu Glu Trp ITe Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn
65 70 75 80

Pro Pro Leu Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn
85 90 95

G1n Phe Ser Leu Lys Leu Ser Ser val Thr ala Ala Asp Thr aAla val
100 105 110

Tyr Tyr Cys Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly
115 120 125

GIn Gly Thr Leu val Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser
130 135 140

val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr ser Gly Gly Thr aAla
145 150 155 160

Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val
165 170 175

Ser Trp Asn Ser Gly Ala Leu Thr ser Gly val His Thr Phe Pro Ala
130 185 190

val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val
195 200 205

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn val Asn His
210 215 220

Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys
225 230 235 240

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Leu Gly
245 250 255

Page 60



Ser Gy Ser Ser Ser Ay Asn Thr Ala Ser Leu Thr Ile Thr Ay Ala 859095 dn
Ala Qu Asp Au Ala Asp Tyr Tyr Cys Val Thr Arg Ser Ala Lys 100105110 Gy
Asn Pro H's Val Leu Phe Ay Ay @y Thr Gn Leu Thr Val Leu 115120125 dy
Gn Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser 130135140 Gu
Gu Leu Gn Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp 145150155160
Page 72 Phe Tyr Pro Ay Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro
165170175 Val Lys Ala Ay Val @Qu Thr Thr Thr Pro Ser Lys G n Ser Asn Asn
180185&1930Ptfg/§erry_£{ra(1)pﬂ'f@ gy Pl Pra, TS E%stsa%%ﬁmu ™Mo Gu An Trp Lys
195200205 Ser H% Arg Ser Tyr Seér-Cys Gn Vval T Hs GQu @y Ser Thr Va
210215220 A u Lys Thr Val Ala Pro Thr Au Cys Ser 225230 <210> 103 <211>
702 <21=>SENAreXha>Prar 614 Vel gr Qo208 wWhysl ‘gg%@aﬂi%ﬂt Hishai n wi th <400> 103
at gggat gga t éfgagct ga t gccagdd®y gecect gt go t€@gget cct gagget gact
ggagggaccc ccgccctcct ttctacccgg gtggagacca agcctgacgc gggagcaccg signal
sequenél gsmdeaddagvadt gefc Ebe gon geet oot Wt AsmGdygec adlucYajaccat ca gt gaagggca
cccaaggctg9 aggccacac aag&%%gata aacaacaaé?oagaagctaca acagaatgtt

His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
305 310 315 320

Arg val val Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly
325 330 335

Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile
340 345 350

Glu Lys Thr Ile ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val
355 360 365

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn G1n val Ser
370 375 380

Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu
385 390 395 400

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
405 410 415

val Leu Asp Ser Asp Gly ser Phe Phe Leu Tyr Ser Lys Leu Thr val
420 425 430

Asp Lys Ser Arg Trp GIn G1n Gly Asn val Phe Ser Cys Ser val Met
435 440 445

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
450 455 460

Pro Gly Lys
465

<210> 91

<211> 1401
<212> DNA

<213> artificial

<2205 o _
<223> VH3TM heavy chain with signal sequence

<400> 91
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggcgc gcactctcag 60
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ctacaggcgc gccagaccgt atcagcagaa ccggcatccc ctggggctca
ccccetecggt tggtgtgtct gcagccccgt acgcggccag gcetgccaggt
caggat cacc gcctggacag tgacagattc ggcggaagac tctgttcggce
cat aagt gac caaggcggga cagctatctg cacgcat gaa
<213> artificial

104
Al a

dy
Al a
Ay
Ser
du
Val
Al a A
Al a
Ay A
dy V

acccccat gt
ca gcactcttcc
cactctgttc
<210> 104 <211> 234 <212> PRT
<220> <223> VL18 light chain with signal sequence <400>
MegrgehdctE Pogeftceys ckbteyget € beghabbertl ethayadc A gecthigafta Thrizly 151015
H's ser Ser Ser Au Leu Thr Gn Asp Pro Ala Val ser Val Al a 202530 Leu
G THUPRTITYEI CCAPGaf T SRR TCEYST @Waét%FtAgéiﬂ%éﬂigaLe‘iﬂgﬂF‘i‘fcﬁr 354845 Tyr Tyr
Seéctgé&agyrgc&éba@@ glaYc%gE’E@t Gt e daPt @ygPh st a¥adtak€4ka805560 Mal [le Tyr
Lys H's Lys Arg Ay Ile Pro Asp Arg Phe 65707580 Ser Ay Ser
SefCCeryFtas ngrﬁ?agAﬂ’é gé'é‘FatEé‘Ef ?‘Fﬁ*gaFF%CtTﬁ‘Faa@%FCAI H85959% G n3BRPa G u Asp
Al 2 &Y Fctd¥dackys tyadgathec Lt Vadtg 00402dgk8g G Y Agd Pro His
Leugéﬁdét é % ¥ gGln ébt hr Vgé ngica 151201 g Gy Gn Pro Lys
%FCPE@QSérCQ%ﬂltaTFﬂ 908 f PBE PF%FtPE'%QaS@‘FQtS‘é‘FCtE3’€9£SBClC&GCG u @@ Leu Gn

Asgh Sccat aglftthBY KotV & E@é& kh ¢acobdt 60 PhgoTyr Pro
g\b}g cThr g;é_/a ttAI aCT?&gCL S ‘ %gasgracégr géf%jglgéﬂ?%lw VaI0 Lys Al a

Valcct 99T RrdcTRIO TG 99@@"“5@‘?‘3 Wa@WQSEQaCAQWtASWQQWISS 190 540
ggcgccctga ccageggcgt gcacaccttc ccggetgtcc tacagtcctc aggactctac 600
tceotcagea gegtggtgac cgtgccctce agcagcttgg geacccagac ctacatctge 660
aacgtgaatc acaagcccag caacaccaag gtggacaaga aagttgagcc caaatcttgt 720
gacaaaactc acacatgccc accgtgccca gcacctgaag ccgcggggge accgtcagtce 780
ttcctcttcc ccccaaaacc caaggacacc ctcatgatct cccggacccc tgaggtcaca 840
tgcgtggtyg tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac 200
ggcgtggagg tgcataatgc caagacaaag ccgcgadagg agcagtacaa cagcacgtac 960
cgtgtggtca gcgtcctcac cgtcctgcac caggactgge tgaatggcaa ggagtacaag 1020
tgcaaggtct ccaacaaagc cctcccagec cccatcgaga aaaccatctc caaagccaaa 1080
ggtcagcccc gagaaccaca ggtgtacacc ctgeccccat cccgggagga gatgaccaag 1140
aaccaggtca gcctgacctg cctggtcaaa ggcttctatc ccagcgacat cgccgtggag 1200
tgggagagca atgggcagcc ggagaacaac tacaagacca cgcctcccgt gctggactcec 1260
gacggctcct tcttcctcta tagcaagctc accgtggaca agagcaggtg gcagcagggg 1320
aacgtcttct catgctcecgt gatgcatgag gctctgcaca accactacac gcagaagagc 1380
ctctccctgt ccccgggtaa a 1401
<210> 92
<211> 467
<212> PRT
<213> artificial
<220>
<223> VH3DM heavy chain with signal sequence
<400> 92
Tet Gly Trp Ser gys Ile Ile Leu Phe igu val Ala Thr Ala Igr Gly

Ala His Ser SAn val G1In Leu Gln g}u Ser Gly Pro Gly Leu val Lys
30

Pro Ser Glu Thr Leu Ser Leu Tgr Cys Ala val ser Gly Tyr Ser Ile
4 45
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Lys Tyr Ala Ala Ser ser Tyr Leu Ser Leu Thr Pro Qu Gn Trp Lys 195200205
Ser Hs Arg Ser Tyr Ser Cys Gn Val Thr Hs Au @y Ser Thr Val 210215220
A u Lys Thr Val Ala Pro Thr Au Cys Ser 225230 <210> 105 <211> 702 <212>
DNA <213> artificial <220> <223> vL20 light chain with signal sequence
<400> 105 atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggcgc

gcact cédrceb0614 G5 AGAIED a1Ra6F 1983361 AL Ao @AFLIGRT AL at cagcagaa

gcct ggacapd80 gcccectgtge bgygtgatcta cggcaB@cac aagaggccat ccggcatccc

t gacagattc240 tccggctcct cctctggcaa taccgcctcc ctgaccatca ctggggctca
g9cg9aagaenPrgagechigasd- aid aet 9 9ithet EIGCAGRGRr G58aRPILGR acccccat gt
tctgtteygc360 ggagggacox agctcaccgt ttimaggtcag cccaaggs#t g ccccct cggt
cactctgttc420 ccgccctcct ctgaggagct tcaagccaac aaggccacac tggtgtgtct

cat aagh gagABQel LGt ALGCHY JROGROLIRACANAILSS 9 3BPAGRIAA gcageccegt
caaggcgggab540 gt ggagpacca ccacaccct ocaaacaaagc aacascaagt acgcggccag
cagct at ct g600 agcct gacgc ctgagcagtg gaagtcccac agaagctaca gctgccaggt
cacgealganibe  099a0GACEl LU030AARCHALAOEELSL, aRRGARI AN CarT02 <210> 106
<211> 234 <212>1BAT <213> artifilgsal <220> <223319L20 Iight chain with

si gnal sequence <400> 106 Met Ay Trp ser cys Ile Ile Leu Phe Leu val Al a

Thr Al g, Thr 5 Ao L I ardeh s H r n Asp Pro Al a val
Ser Va I'Ajlﬂ/ar %%ég]iqéuplg y Gl‘gl% 'I%ﬁr Gfilgl A%r grol hgg 'IL[ﬁr T-(I:;?SG@ n Ay Asp Ser Leu
Arg Thr 354045 Tyr Tyr Ala Ser Trp Tyr Gn dn Lys Pro Gy A n Ala Pro val

Leu GIn Gly Thr Leu val Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser

130 135 140

val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
145 150 155 160

Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro Val Thr val
165 170 175

ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala
180 185 120

val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val
195 200 205

Pro Ser Ser Ser Leu Gly Thr &In Thr Tyr Ile Cys Asn val Asn His
210 215 220

Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys
225 230 235 240

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Leu Gly
245 250 255

Ala Pro ser val pPhe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270

Ile ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His
275 280 285

Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val
290 295 300

His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
305 310 315 320

Arg val val Ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly
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505560 val Ile Tyr Ay Lys Hs Lys Arg Pro ser Gy Ile Pro Asp Arg Phe

65707580 ser Ay Ser Ser Ser Ay Asn Thr Ala Ser Leu Thr Ile Thr Ay Al a
859095 G n Ala Qu Asp Au Ala Asp Tyr Tyr cys Val Ser Arg Ser Ala Lys

100105110 Gy Asn Pro H's Val Leu Phe Ay Ay @y Thr G n Leu Thr Val Leu
115120125 Gy G n Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro pro Ser Ser
130135140 Gu Gu lkeg A n Ala Asn Lig Ala Thr Leu Mak Cys Leu Ile Ser Asp
Page 75 Phe Tyr Pro Ay Al a VaI Thr Val Ala Trp Lys Ala Asp Ser Ser Pro
165170175 Val Lys Ala Gy u Thr Thr Thr ys G n Ser Asn Asn
180185750° 14 EWT%KS A3 'ﬁﬂsava\sll PerSé‘ﬁS 'IL;)'P f@uL%'eFr?_A?a?PﬁP ]:gro Gu dn Trp Lys
195200205 Ser His Arg Ser Tyr Ser Cys GI n Val Thr H| s AQu Ay Ser Thr Val
210215 20 d u L%i Thr Val g q % 52:;3 <210> 107 <211>
702 <A k21%> earltysfucaiggoé &(575”2’2@3 ggyr? P *®ain with signal

sequence <400> 107 at gggat gga gct gt atcat cct cttcttg gt agcaacag ctacaggcgc
gcact cttcc60 tct ccca C cct gccagaccgt
caggat ZAcb6% 6??: 85&5 8? £ Eﬁd" g ?&t%ﬁté& 5 V@it%gt at cagcagaa

gcct ggacangO gcccct gtgc tggt gat cta cggcaagcac aagaggccat ccggcatccc

t gaca t0240 tccggctcct cctct caa taccgcctc atca ct ctca
9 Oéys Leg% H Lys Gly Pheggi'yr Pro SergAsp I?e Atlg ? 9999
ggcggagda 390 395 oo
Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
405 410 415
val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
420 425 430
Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met
435 440 445
His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
450 455 460
Pro Gly Lys
465
<210> 93
<211> 1401
<212> DNA
<213> artificial
<220>
<223> VH3DM heavy chain with signal sequence
<400> 93
atgggatgga gctgtatcat cctettettyg gtagcaacag ctacaggcge gcactcetcag 60
gtgcagctge aggagtctgg ccctggectg gtgaagcctt ccgagaccct gtctctgacc 120
tgtgccgtgt ccggctactc catctectec ggctactact ggggctggat cagacagect 180
cctggcaagyg gcectggagtg gatcggctee atctctcaca ccggcaacac ctactacaac 240
ccecctectga agtccagagt gaccatctce gtggacacct ccaagaacca gttctecectg 300
aagctgtcct ctgtgaccge tgccgatacc gecgtgtact actgtgccag attcatgggg 360
ttcggecgeo cggagtactg gggecaggge accctggtga cecgtgtccte tgocteccacc 420
aagggcccat cggtecttcce ccetggeacce tecteccaaga gecacctctgg gggcacagceg 480
gccctggget gectggtcaa ggactacttc cccgaaccgg tgacggtgtc gtggaactca 540
ggcgccctga ccageggegt gcacaccttc ceggetgtce tacagtccte aggactctac 600
tccetcagea gegtggtgac cgtgecctcc agcagettgg gcacccagac ctacatctge 660
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gaggctgact attactgtac gacgcggagc aacaagggca acccccatgt tctgttcggec360
ggagggaccc agctcaccgt tttaggtcag cccaaggctg ccccctcggt cactctgttc4d20
ccgccctcct ctgaggagct tcaagccaac aaggccacac tggtgtgtct cataagtgac480
ttctacccgg gagccgtgac agtggcctgg aaggcagata gcagccccgt caaggcggga540

gt ggagacca ccacaccctc caaacaaagc aacaacaagt acgcggccag cagctatctg600

agcct gacgc ctgagcagtg gaagtcccac agaagctaca gctgccaggt cacgcat gaa660
09929CaAeG8yda96 HAARGRE a § AR HOLECE Gafa0hdgregdfd AP 1408 <2Ijby 234 <212>
PRT <213§ggart| ficial Eé%120> <22§§>g%§é é‘a?gta htg cﬁidlzn with s% nal sequence
<400> POBANE{C AP ALIFCSEFPs§cqa gcqqc@gq_a@ucmggg_g@ﬁ %Bt‘;‘ﬂgéc Thr A88 Thr Gy
15101512296 t£6 Rl akts c§§g§ga§§£c %&at%%&t'—@ét hEcE 0y aE’EO Al gsyal Ser Val
Ala 202530 Leu Ay G n Thr val Ar s €] n Ser Leu Arg Thr
354045t9rgEITrgs TaKacasan 'FFEcgﬁyﬁa@cﬁt@ﬁtq_ayégqﬂﬁéa@ygt@tﬂt%?é Pro %4l Leu
505560;q¢t Yhrd@ric ¥ Soddagad-¥e Qo 3GtadehYcdok&RhP ASP by Phe
657075%qoasgedralg%t-5 ta Sger ad_ gd%bq? agsa(lar L(gg ThdrD Ile Thr Ay Ala
859095-9Ephagalca EGBEF%SEC @E%B@%spggﬁytggrytgac@ysgcﬁhrggﬁhtamﬁg serlO&8n Lys

100105019, (F ¥+ ARQa&laQod icB 1 #Rhgd e U R g4daY add ¥ {%)f EQE%Q Leu qigp Val Leu
115120125a%tyte naPraog ; tAC\IQ g‘i‘f c rogggrava‘f : tr Teu’ aeaPro Pro Ser Ser
1301359r0ag8cdc Gagad_@acaegntwa&a%ntsl_qr:scwtacqwggafgga 9#aba@pegleu 1148 Ser Asp

145]}5Q§£§§&§g%ca gcctgacctg cctggtcaaa ggcttctatc ccagcgacat cgccgtggag 1200
tgggagagca atgggcagcc ggagaacaac tacaagacca cgcctccegt getggactcce 1260
gacggctcct tcttcctcta tagcaagctc accgtggaca agagcaggtg gcagcagggg 1320
aacgtcttct catgctccgt gatgcatgag gctctgcaca accactacac gcagaagagc 1380
ctctccctgt ccccgggtaa a 1401
<210> 94
<211> 467
<212> PRT

<213> artificial

<220>
<223> VH3TM heavy chain with signal sequence

<400> 94
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

Ala His ser SAn val GIn Leu Gln g1u ser Gly Pro Gly %eu val Lys
5 0

Pro Ser g}u Thr Leu Sar Leu Igr Cys Ala val ser gTy Tyr Ser Ile
5

Ser Ser Gly Tyr Tyr Trp Gly Trp Ile Arg Gln Ero Pro Gly Lys Gly
50 55 0

Leu Glu Trp Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn
65 70 75 BO

Pro Pro Leu Lys Ser Arg Val Thr Ile Ser val Asp Thr ser Lys Asn
85 90 95

GIn Phe Ser Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val
100 105 110

Tyr Tyr Cys Ala Arg Phe Met Gly Phe Gly Arg Pro Glu Tyr Trp Gly
115 120 125
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Phe Tyr Pro Ay Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro 165170175
Val Lys Ala Ay Val Qu Thr Thr Thr Pro Ser Lys G n Ser Asn Asn 180185190
Lys Tyr Ala Ala Ser Ser Tyr Leu ser Leu Thr Pro Qu G@n Trp Lys 195200205
Ser His Arg ser Tyr Ser Cys G n Val Thr HHs Gu @y Ser Thr Val 210215220
GQu Lys Thr Val Ala Pro Thr Qu Cys Ser 225230 <210> 109 <211> 732 <212>
DNA <2436 trhi 16l ala1<Af07a 142P 3 e i 13CEY. %ﬁwg;s %Qg f3adl.ocage | geaggagt c
gggcccaggasict ggt gaaga ctt ¢ggagac cct gt ccciob acttgcgctg cccccaggga
aacccgcccc ctgaaactga gggttcggcc ggcggttcag caggaccctc agcctcagaa

ct oot Al gnd 639930968 Actal aact CLEACRALL, o £lql gaLlAA0000 Loga

t caagagiscg gctctgtgac gfccggagt a gcggapgt gg ctgtgict gtigpct att at gc

gt aaacacaa cagcttcctt cccgggactc ta ctccatcagc gtggattggg cgtcaccata

gacoatiaorC il Gaean HohhotTacy " aatat el PRESe P e Soceat o

ggcac;:chg:gg ggc?gaagt? ca?ac?gtca cag;:agaagt gg??t c;:c?g g?ggct c?g?

cccca o g c a _cgtccaagaa [0 g caccgtctc

cactt t%etrt fé""cgé’% %%gg‘tc'd %%gg%”cgggégécc’géc‘%ﬁcﬁks gg@:{géa%ﬁaﬁtagt t cggcgg
gatccggcag cacctactac ccagttctcc gcgattcatg gagt ggaggc tgagct gact

ccaag ac_cc taSt actt tl%gctccac% Igg%t gsactgt a pgagci]agki <210> 110 <211> 244
<212> %’Zg} ar 1% ePalh®'<2%9=°L254>93 %"c&‘g@ 200971 @ n val @n Leu
Gn Qu Ser Ay Pro Ay Leu val Lys Thr Ser Gu

Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr ITle Cys Asn val Asn His
210 215 220

Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys
225 230 235 240

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly
245 250 255

Ala Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270

ITe ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His
275 280 285

Glu Asp Pro Glu val Lys Phe asn Trp Tyr val asp Gly val Glu val
290 295 300

His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
305 310 315 320

Arg val val sSer val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly
325 330 335

Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile
340 345 350

Glu Lys Thr Ile ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln val
355 360 365

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn G1n val Ser
370 375 380

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu
385 390 395 400

Page 66



151015 Thr Leu Ser Leu Thr cys Ala val ser Ay Tyr ser Ile Ser Ser Ay
202530 Tyr Tyr Trp Ay Trp Ille Arg G n Pro Pro Ay Lys Ay Leu Qu Trp
354045 Ile Ay Ser Ile Ser Hs Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu
505560 Lys Ser Arg Val Thr Ile Ser Val Asp Thr ser Lys Asn 3 n Phe Ser
65707580 Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala val Tyr Tyr cys
8590957 §1ASEr P8 1%g)gtmcrsl Prefeéu @s) ARNgTPY BYETHr THF PrepP@ y Lys Ay Thr
100105110 Leu Val Val Ser Ser Gy Ay dy Gy Ay dy dy Ser
115120125 Ay Ay Ay Ay Ser Ala Leu Ser Ser Qu Leu Thr Gn Asp Pro Pro
1301354aJ0LPager gr AsRl G'Sepen/ghe hg Jeguhd §erGLus 'Flgé Wl vaihr Leu Thr Cys G n
Ay Asp 1451501 960 Ser Leu Arg2 hr Tyr Tyr Al #3%er Trp Tyr Gn Gn Lys
Ser Ay Gn 165170175 Ala Pro Ile Leu Leu Leu Tyr Ay Lys H's Lys Arg Pro
Ser d4sp Les 380188100 Srocs g ArgnPled Ber S& yyséer ™Ml &y Ay Asp Thr Al a
Ser Leu Thr £85200205 I11e Th*¥ y Ala Gn A 4*a u Asp G u Ala Asp Tyr Tyr
Cys Asn Ser 210215220 Arg Asp Ser Ser Ay Asn Pro Hi's Val Leu Phe Ay Qy
Ay ThiisGeiy 225280285240 Heu TYhirhvadlnLews s@10eu Bet leR]der 732 <212> DNA
<213> art 9 ci al 455 460

Pro Gly Lys
465

<210> 95

<211> 702

<212> DNA

<213> artificial

<220>
<223> VL2 light chain with signal sequence

<400> 95

atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggcgc gcactcttec 60
tctgagctga cccaggatcc tgctgtgtet gtggccctgg gccagaccgt caggatcacce 120
tgccagggcg atagcctgag aacctactac gcctcctggt atcagcagaa gcectggacag 180
gcccctgtge tggtgatcta cggcaagcac aagaggcecat ccggcatccc tgacagatte 240
tccggetect cctctggcaa taccgectcc ctgaccatca ctggggctca ggcggaagac 300
gaggctgact attactgtgt cgcccggtcg gtggtgggca acccccatgt tctgttcgge 360
ggagggaccc agctcaccgt tttaggtcag cccaaggctg ccccctcggt cactctgttc 420
ccgccctcct ctgaggagct tcaagccaac aaggccacac tggtgtgtct cataagtgac 480
ttctacccgg gagccgtgac agtggcctgg aaggcagata gcagccccgt caaggcggga 540
gtggagacca ccacaccctc caaacaaagc aacaacaagt acgcggccag cagctatctg 600
agcctgacgc ctgagcagtg gaagtcccac agaagctaca gctgccaggt cacgcatgaa 660
gggagcaccg tggagaagac agtggcccct acagaatgtt ca 702
<210> 96

<211> 234

<212> PRT

<213> artificial

<220>
<223> VL2 light chain with signal sequence

<400> 96
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

Ala His Ser Ser Ser Glu Leu Thr GIn Asp Pro Ala val Ser val Ala
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<220> <223> H4 scFV <400> 111 caggtgcagc tgcaggagtc gggcccagga ctggtgaaga
cttcggagac cctgtccctc60 acctgecgetg tctectggtta ctccatcage agtggttact

act ggggct g gat ccggcagl20 cccccaggga aggggttgga gtggattggg agtatctctc

at act gggaa cacctactacl1l80 aacccgcccc tcaagagtcg cgtcaccata tcagtagaca

cgt ccaagaa ccagttctcc240 ctgaaactga gctctgtgac cgccgcagac acggcecgt gt
attactgtgc gcgat@dgct c300 gggttcdgcc gcccggagta cPggggcaaa ggcaccctgg

t caccgt ct ¢ gagt ggaggc360 ggcggttcag gcggaggtgg ctctggecggt ggcggaagt g

cactt tiodut 61yt gégd‘thga@ﬂm @hﬁgghcmscd@t@bfghm er ggeotriogtiya cagacagt ca

cgct cacat g céaaggagac480 agcéPcagaa cctattaté aagctggtac cagcagaagt
caggacaggc ccctatactt540 ctcctctatg gtaaacacaa acggccctca gggatcccag
accgcttwt Tyt ggatsecawp600 GhagiagasaProagiot Gbcila gacoaflcest ggggct cagg
cggaagacgal ggct gact at 660 Pactgtaact cccggflctc cagtggcaac ccccatgttc
tgttcggcgg agggacccag720 ctcaccgttt ta732 <210> 112 <211> 244 <212> PRT
<213> @it ifd ayalc1¥226>H1e2 23> Al PBEFRM r<alQ0r16l PPo @sp A¥gl P N Leu A n A u Ser
Ay Pre dy Leu Val Ly® Thr ser @u 154015 Thr Leu ser®leu Thr Cys Al a Val
Ser Ay Tyr Ser Ile Ser Ser Ay 202530 Tyr Tyr Trp Ay Trp lle Arg G n Pro
Pro GserLyty Gkiy skesed eNyThgn 3bARAS ddreLdd yhrSelie IThe Sgrald s Thr Gy Asn Thr
Tyr Tyr Asn Pro PrdsLeu 505560 Lys ¥er Arg Val Thr 1 e Ser Val Asp Thr Ser
Lys Asn G n Phe Ser

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Ala Arg sSer val val
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
115 120 125

Gly Gln Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
145 150 155 160

Phe Tyr Pro Gly Ala val Thr val aAla Trp Lys Ala Asp Ser Ser Pro
165 170 175

val Lys ala Gly val Glu Thr Thr Thr Pro Ser Lys GIn Ser Asn Asn
180 185 190

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu GIn Trp Lys
195 200 205

Ser His Arg Ser Tyr Ser Cys Gln val Thr His Glu Gly Ser Thr val
210 215 220

Glu Lys Thr val Ala Pro Thr Glu Cys Ser
225 230

<210> 97
<211> 702
<212> DNA
<213> artificial

<220> . S
<223> VL6 Tlight chain with signal sequence

<400> 97

atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggcgc gcactcttcc 60
tctgagctga cccaggatce tgctgtgtct gtggccctgg gccagaccgt caggatcacce 120
tgccagggeg atagcctgag aacctactac gectcctggt atcagcagaa gcctggacag 180
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65707580 Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys
859095 Ala Arg Trp Leu Ay Phe Gy Arg Pro Qu Tyr Trp Ay Lys Ay Thr
100105110 Leu Val Thr Val Ser Ser Ay Ay Ay Ay Ser Ay dy Ay Ay Ser
115120125 Ay Ay Ay Ay Ser Ala Leu Ser Ser Qu Leu Thr G n Asp Pro Pro
130135140 Val Ser Val Ala Leu Gy A@n Thr Val Thr Leu Thr cys Gn Ay Asp
145150155160 Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr G n dn Lys Ser Ay
A n 16&t¢0dthc Algatddtatd |cggdaegciceuaézfggcaé)tr cddgyatcys ﬁgﬁa&ada)tﬂic Arg Pgo Ser Gy
Ile 180185190 Pro Arg Phe Ser Ser Thr Ser Asp Thr Ser Leu
The 195568908° 9L AR RETG FrRcheter oD TUIRER Tyr P Oys Acn
Ser 21433460t AtgaAgRaSehgG@badd HrtdAPhgdtataddcscdak deyrddagc Gy Gey Gy Thr
A n 225230235240 Leu Thr Val Leu <210> 113 <211> 732 <212> DNA_<213>
artifiWRAPIALSSFICLASELL HELAIEGAT LHFHFIIGHICCEEH P AGECWEET geget*§Pececcaggga

aacccoageectet gargadddget tcaagccaac aaggccacac tggtgtgtct cataagtgac 480
ttctacccgg gageccgtgac agtggcectgg aaggcagata gcagccccgt caaggeggga 540
gtggagacca ccacaccctc caaacaaagc aacaacaadt acgcggccag cagctatctg 600
agcctgacgc ctgagcagtg gaagtcccac agaagctaca gctgccaggt cacgcatgaa 660
gggagcaccg tggagaagac agtggcccct acagaatgtt ca 702
<210> 98
<211> 234
<212> PRT
<213> artificial
<220> )
<223> VL6 Tight chain with signal sequence
<400> 98

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

Ala His ser Ser Ser Glu Leu Thr GIn Asp Pro Ala val Ser val Ala
20 25 30

Leu Gly GIn Thr val Arg Ile Thr Cys Gln Gly Asp Ser Leu Arg Thr
35 40 45

Tyr Tyr Ala Ser Trp Tyr GIn Gln Lys Pro Gly Gln Ala Pro val Leu

val Ile Tyr Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe
65 70 75 B0

Ser Gly Ser Ser ger Gly Asn Thr Ala 38r Leu Thr Ile Thr g}y Ala
5

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ser Arg Ser Ile Trp
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
115 120 125

Gly GIn Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
145 150 155 160
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ggcggttcag caggaccctc agcctcagaa ctcctctatg tcaggagaca
ctcaccgttt tgcaggagtc tctctggtta aggggttgga tcaagagtcg
ggccggagt a gcggaggtgg ctgtgtctgt cctattatgc gtaaacacaa
cccgggactc ta gggcccagga ctccatcagc gtggattggg cgtcaccata
cgccgcagac ctggggcaaa ctctggcggt ggccttggga aagctggtac acggccctca
gaccat cact cagtggcaac ctggtgaaga agtggttact agtatctctc tcagtagaca
acouC okt IBRAGRE 109 AICHAAGHE 1£399934 kA 4DSa03RA1g00aI CoCag
ggggctcagg ccccatgtiee cttcggagac agvggggctg atactggpaa cgtccaagaa
attactgtgc tcaccgtctc cactttcttc cgctcacatg caggacaggc accgcttctc
C999207G 9L 414 €IITAT qIECHAL PO 90 CRYURATRASEL Ach ARaocagt | ot Ce
gcgattcttg gagt ggmggc tgagct gactiggcaaggagac ccctied actt tggctccacc
ggctgactat agggacccag <210> 114 <211> 244 <212> PRT <213> artificial <220>
<223> F Pro Gy Leu Val Lys
Thr d%ﬁ- %lfg,alg?% 513&15% S@ajo Egj%h?ﬂﬁ&:&é& @L}J\G}gf grLX/éI y Tyr Ser 1le Ser
Ser Gy 202530 Tyr Tyr Trp Gy Trp Ile Arg Gn Pro Pro Ay Lys Gy Leu Gu
Trp 3 45. | r r r,.Jyr Asn Pro Pro Leu
5055635%&@135% gﬁ% gls h115l ?{n EJ Hi éﬁb(_r\ﬁﬂ g@,f yVa n G n Phe ser
65707580

Glu Lys Thr val Ala Pro Thr Glu Cys sSer
225 230

ggctt cggec
t act gt aact
gct ct gt gac
cagcttcctt

<210> 99

<211> 702

<Z212> DNA

<213> artificial

<220>

<223> VL9 Tight chain with signal sequence

<400> 99

atgggatgga
tctgagetga
tgccagggcg
gcccctgtge
tccggetect
gaggctgact
ggagggaccc
ccgeccctect
ttctacccgg
gtggagacca
agcctgacgc

gggagcaccg

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

<220>
<223>

100
234
PRT

<400> 100

gctgtatcat
cccaggatcc
atagcctgag
tggtgatcta
cctctggcaa
attactgtgt
agctcaccgt
ctgaggagct
gagccgtgac
ccacacccte
ctgagcagtg

tggagaagac

artificial

cctcttcttg
tgctgtgtct
aacctactac
cggcaagcac
taccgcectee
cgccaggtec
tttaggtcag
tcaagccaac
agtggcctgg
caaacaaagc
gaagtcccac

agtggcccect

gtagcaacag
gtggccctygg
gcctcctggt
aagaggccat
ctgaccatca
aacaagggca
cccaaggctg
aaggccacac
aaggcagata
aacaacaagt
agaagctaca

acagaatgtt

vL9 Tlight chain with signal sequence

ctacaggcge
gccagaccgt
atcagcagaa
ccggecatcce
ctggggctca
acccccatgt
ccecccteggt
tggtgtgtct
gcagccecgt
acgcggecag
gctgccaggt

ca

gcactcttcc
caggatcacc
gcctggacag
tgacagattc
ggcggaagac
tctgttegge
cactctgttc
cataagtgac
caaggcggga
cagctatctg

cacgcatgaa

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15
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Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys Page 81
859095 Ala Arg Phe Leu Ay Phe Gy Arg Pro Qu Tyr Trp Ay Lys Ay Thr
100105110 Leu Val Thr Val Ser Ser Ay Ay Ay Ay Ser Ay dy Ay Ay Ser
115120125 Ay Ay Ay Ay Ser Ala Leu Ser Ser Gu Leu Thr G n Asp Pro Pro
130135140 Val Ser Val Ala Leu n Thr Val Thr q Thr Cys An Gy Asp
145150455160 SSEr3ereif AP Y FhY T*Fg}reﬁ*MSpAf%P &k Vit p';eT'y An Lys Ser Ay
G n 165170175 AIa Pro Ile Leu Leu Leu Tyr Gy Lys Hi s Lys Arg Pro Ser Gy
Ile 180185190 Pro Asp Arg Phe Ser Gy Ser Thr Ser Ay p Thr Ala Ser Leu
Thr 1952062050176 1Y &g Ti¢ %BGWSA@@ @yuA%&;ngH‘}“Aﬂré Tﬂtbrp Tyr Tyr Cys Asn
Ser 210215220 Arg Asp Ser Ser @y Asn Pro His"VvVal Leu Phe Ay Ay Ay Thr
A n 225230235240 Leu Thr Val Leu <210> 115 <211> 732 _<212> DNA <213>
art|f|E¥%FYk2Q®§eEZQ?>TFB§% Byn LAY 415 Shudde JEage lak¥t geget g cccccaggga
aacccgcccé ct gaaact ga ggcticggcc ggcggttcag caggaccctc agcctcagaa

t gcaggagtc tctct gtta aggggtt gga tcaagagtcg gctct gt gac gcccggagta
gcggag g'lgé]%tTgf b!t'@ts %;9[ bys é{@(fro Ser G y ITe Pro Asp Arg EO

Ser Gly Ser Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala
85 90 95

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Ala Arg Ser Asn Lys
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr ¢In Leu Thr val Leu
115 120 125

Gly GIn Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
145 150 155 160

Phe Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro
165 170 175

val Lys Ala Gly val Glu Thr Thr Thr Pro Ser Lys GIn Ser Asn Asn
180 185 1390

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
195 200 205

Ser His Arg Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val
210 215 220

Glu Lys Thr val Ala Pro Thr Glu Cys Ser
225 230

<210> 101
<211> 702
<212> DNA
<213> artificial

<220>
<223> VvL16 Tlight chain with signal sequence

<400> 101
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggcgc gcactcticc 60

tctgagctga cccaggatcc tgctgtgtct gtggccctgg gccagaccgt caggatcacc 120
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gggcccagga ctccatcagc gtggattggg cgtcaccata cgccgcagac ctggggcaaa
ctctggcggt ggccttggga aagctggtac ctggtgaaga cttcggagac agtggttact
act ggggctg agtatctctc atactgggaa tcagtagaca cgtccaagaa acggccgt gt
attactgtgc ggcaccctgg tcaccgtctc ggcggaagtg cactttcttc cagacagtca
cgct cacatg cagcagaagt caggacaggc Page 82 cctgtccctc gatccggcag cacctactac

ccagt t tdcecegqycg gt dtgag agtggayye stgagtiqragtcagcapgoayaggaseat at actsp

ctcctctat o t ctcc 600

[ cagoataca g R L B S TR AR B o EP 00

t act gt e@gycizTt gggatdgras agtggraac ctgocatgt ttaggticaggrggaamgggacccag 720
ctcaccgttt ta <21 116 <211> 244 <212> PRT. <21 tificial <220> <223>
He scHRV2abHS %éaiﬁ‘-’%g%%“%ﬂgﬁaic d°H3H9G acscecrccﬁ%/% %tgg{ﬁ%?cLeu \;'aP Lys Thr
Ser d apaypdLtb abarcdceyt Setaglmuag'rhtca@ggcﬂgl acdatcggerca(atytg'ﬁyc ser 420e ser Ser

Gy 202530 T [ Tr e Ar Pro uGu Trp
354045“1%8”(‘&% %‘é?gﬂalg gégaﬁﬁc acrﬁi'*‘g‘-ﬁc Ca&sﬁg ggtﬁ‘}r %ggtﬁéﬁ Pro ‘1{550 Leu
505560tdcyscc@ay dpgediahc 'ElgtgddceggSaagg\tabat%sgca'bhtccsgercala}ggcg@gm G n #he Ser
65707580 Leu Lys Leu Ser Ser. Val Thr Al a Cp hr Al a _val Tyr Tyr Cys
8590957 APA9%FY PREZPITE éai’za‘ﬁﬁég‘t;aﬁcﬁféa% 8“‘-1598‘-' r RGN Lys &y Thr
100105&gt@t¢£jgcVcadgaa&mrgtgl@laa@ﬁcrccﬁeragﬁgyctﬁaygﬁgycﬁgy Segeddgpa @y @ep Ay Ser

115120125 ch Gy Ay Ay Ser Ala Leu Ser Ser Au Leu Thr Gn %8 Pro Pro
1301 353%g9caccy tééagaagac agtggcccct acagaatgtt ca

<210> 102
<211> 234
<212> PRT
<213> artificial

<220>
<223> VL16 Tight chain with signal sequence

<400> 102

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

Ala His Ser ger Ser Glu Leu Thr Gin Asp Pro Ala val ggr val Ala
0 25

Leu Gly Gln Thr val Arg Ile Thr Cys GIn Gly Asp Ser Leu Arg Thr
35 40 45

TYr E%r Ala ser Trp Tyr Gln Gln Lys Pro Gly GIn Ala Pro val Leu
55 60

val Ile Tyr Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe
65 70 75 80

ser Gly Ser Ser Ser Gly Asn Thr Ala ggr Leu Thr Ile Thr g;y Ala
85

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Thr Arg Ser Ala Lys
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
115 120 125

Gly G1n Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
145 150 155 160
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Val Ser Val Ala Leu Ay Gn Thr Val Thr Leu Thr Cys G n Gy Asp
145150155160 Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr Gn Gn Lys Ser Ay
G n 165170175 Ala Pro Ile Leu Leu Leu Tyr Ay Lys His Lys Arg Pro Ser Gy
Il e 180185190 Pro Asp Arg Phe Ser Gy Ser Thr Ser Ay Asp Thr Ala Ser Leu
Thr Page 83 195200205 Ile Thr Ay Ala An Ala Gu Asp Au Ala Asp Tyr Tyr
Cys Asn Ser 210215220 Arg Asp Ser Ser Ay Asn Pro Hi's Val Leu Phe Ay Qy
Gy Thr G n 225230235240 Leu Thr Val Leu <210> 117 <211> 732 <212> DNA
<213> Bfret Ty @r@IGMz%gwEﬂz?BbVEi ABerFirp 00k A3 SeAQErglgc acct gcget g
cccccaggga aacccgcc ct gaaact ga S:gggttagca ggcggt tcag caggaccctc
agcctcagaa ctcctctatg tcaggagaca tactgtgegt ctcaccgttt tgcaggagtc

tctct gerlt wa@@@%gg‘g’d @b’aé@'ag'hcghgcﬁf@t grrghes ghecgoapnargeggaggt gg
ctgtgtctgt cctatt’atgc gtaaacaca 8 agcttcctt cccgg cggt ta gggcccagga
ctccatcagc gtggattggg cgtcaccata cgccgcagac ctggggcaaa ctctggcggt

ggcct tlggsgayraa?ctpdgt@cr 2wyJrecdee Fegacvattivagto é%(sidgcmcwsct ggt gaaga

agt ggttact adfatctctc tcagtagl®a acggccgt gt ga accct gg ggcggaagtg
cagacagt ca cagcagaagt gggatcccag ggggctcagg ccccatgttc cttcggagac

act ggg9ut i akagtsggdaa gt craajeavadt Thaci it gtu Gtacegtdircvaactttcttc

cgct cacat gl(baggacaggc acctttctc cggaagacgéotgttcggcgg cctgtccctc

gat ccggcag cacctactac ccagttctcc gcgaggt ggg gagt ggaggc tgagct gact
ccaaggtéa’zt%acsfsccrbt atdcalta g%gmlhnc@aca:yggm:-gact at agggacccag

<210> 103

<211> 702

<212> DNA

<213> artificial

<220>

<223> vL18 Tight chain with signal sequence

<400> 103

atgggatgga gctgtatcat ccrtettcttg gtagcaacag ctracaggcgce gcactcttec 60
tctgagctga cccaggatcc tgctgtgtct gtggccctgg gccagaccgt caggatcacc 120
tgccagggcg atagcctgag aacctactac gcctcctggt atcagcagaa gcctggacag 180
gccecctgtge tggtgatcta cggcaagcac aagaggccat ccggcatccc tgacagattc 240
tccggotcect cctctggcaa taccgcctcc ctgaccatca ctggggctca ggcggaadac 300
gaggctgact attactgtgt cacgaggagc gtgaagggca acccccatgt tctgttcggce 360
ggagggaccc agctcaccgt tttaggtcag cccaaggctg ccccctcggt cactctgttc 420
ccgccctect ctgaggaget tcaagccaac aaggccacac tggtgtgtct cataagtgac 480
ttctacccgg gagccgtgac agtggcctgg aaggcagata gcagccccgt caaggcggga 540
gtggagacca ccacaccctc caaacaaagc aacaacaagt acgcggccag cagctatctg 600
agcctgacgc ctgagcagtg gaagtcccac agaagctaca gctgccaggt cacgcatgaa 660
gggagcaccg tggagaagac agtggcccct acagaatgtt ca 702
<210> 104

<211> 234

<212> PRT

<213> artificial

<220>

<223> VvL18 Tlight chain with signal sequence

<400> 104

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5

10
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<210> 118 <211> 244 <212> PRT <213> artificial <220> <223> Li SCFV <400>

118 Gn Val Gn Leu Gn Qu Ser Ay Pro Ay Leu Val Lys Thr Ser du 151015
Thr Leu Ser Leu Thr Cys Ala Val Ser Gy Tyr Ser Ile Ser Ser Ay 202530 Tyr
Tyr Trp Ay Trp lle Arg Gn Pro Pro Gy Lys Ay Leu Gu Trp 354045 Ile Gy
Ser Ile Ser His Thr Gy Asn Thr Tyr Tyr Asn Pro Pro Leu 505560 Lys Ser Arg

sor s i R s Blle T ol W o Balios M a arg ary Gy

Gy lle Ser Arg Pro Gu Tyr Trp Gly Lys Gly Thr 100105110 Leu val Thr Val

Ser Ser Y, Y, 11512 5y dy dy Ay
Ser Al'aM Gﬁ’gx g Vag Xrgl_g{e %X & G1ﬂs yP/r:\%ljD Ee'" Lf%OAfg%éfO Val Ser Val Ala
Leu Gy G n Thr Val Thr Leu Thr Cys Gn Ay Asp 145150155160 Ser Leu Arg
Thr Tyr Tyr a Ser_Trp T 65170175 Ala Pro Ile
Lou Lebrnitlr 898 S yB Bidle B8 b et 8188 &1 b el o100 Pro Asp Arg
Phe Ser Ay Ser Thr Ser Qy Asp Thr Ala Ser Leu Thr 195200205 Ile Thr Ay

Aa GOAR B ATRLE AL A0 YT V085 B SR AR10720

Ser Gly Ser Ser Ser Gly Asn Thr Ala Ser Leu Thr ITe Thr Gly Ala
85 90 95

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Thr Arg Ser val Lys
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
115 120 125

Gly G1In Pro Lys Ala Ala Pro ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu ITe Ser Asp
145 150 155 160

Phe Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro
165 170 175

val Lys Ala Gly val Glu Thr Thr Thr Pro Ser Lys GIn Ser Asn Asn
180 185 190

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr pro Glu G1In Trp Lys
195 200 205

Ser His Arg Ser Tyr Ser Cys Gln val Thr His Glu Gly Ser Thr val
210 215 220

Glu Lys Thr val Ala Pro Thr Glu Cys ser
225 230

<210> 105
<211> 702
<212> DNA
<213> artificial

<220>
<223> VvL20 1ight chain with signal sequence

<400> 105
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggcgc gcactcttec 60

tctgagectga cccaggatcc tgctgtgtct gtggccctgg gecagaccgt caggatcacc 120
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Arg Ser Val Ser Gy Asn Pro H's Val Leu Phe Gy Ay Ay Thr Gn
225230235240 Leu Thr Val Leu <210> 119 <211> 732 <212> DNA <213> artificial
<220> <223> L2 scR, <400> 119 caggtgcagc tgcaggagtc gggcccagga ctggtgaaga
cttcggagac cctgtccctc60 acctgcgctg tctctggtta ctccatcagc agtggttact
actggggct g gatccggcagl20 Page 85 cccccaggga aacccgcccc ctgaaactga
ggaattagca ggcggttcag caggaccctc agcctcagaa ctcctctatg tcaggagaca

tact gtﬂ;TcEQgg%E&aa%Qéctt%ag 29899t Q95 drcAARR MG g HHgh & LRt cgyccggagha
gcggaggtgg ctgtgtctgt cctattatgc gtaaacacaa cagcttcctt cccggtcggt ta

gt ggatI§geratge Cagemtata §eeeachic 2243ggergt as@IeErgdegerIagbect t gggﬁ

a30C1 00l g ALPULEE{HRHICCACA! L0053 Gk fldaghCa0! A0762
acggccgt gt ggcaccctgg ggcggaagt g cagacagtca Cagcagaagt gggatcccag
ggggCtIPAgerIact GALRATIEIT SEGUERAFAACINGHLITAaRIACCRTIACIGOfsI8caccgt3ébc

cact t tg‘gfagggaeggtage@caakgg@%g&ggé C cAGRYELECLE LOARAAEAA G { COUGGY
cacctactac ccagttctcc gcgadgt gdg gagiggaggc tgagct gact “ccaaggagac

ccct at@grectcgycitazgpesclydcragaciant azayggaraccaytotgtt0xara@ta@d 1> 2440<212> PRT

<213> artifici < > < > <400> Leu G n Au Ser
Sy Pkl Baosthee sepitch RGOt baedfld) TSR0 A L VAl
Ser GdgrgdgacSercchtarcser cggacadigr 29288 gTyacgtygcclgpca@tiatTrp |l eddfg G n Pro
Pro cgﬁéck%ﬁ%cg%Bétbgaéagidjglgé%cgé%%oﬁégagctaca gctgccaggt cacgcatgaa 660

gggagcaccg tggagaagac agtggcccct acagaatgtt ca 702

<210> 106
<211> 234
<212> PRT
<213> artificial

<220>
<223> VL20 Tlight chain with signal sequence

<400> 106
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

Ala His Ser Ser Ser Glu Leu Thr GIn Asp Pro Ala val Ser val Ala
20 25 30

Leu Gly GIn Thr val Arg Ile Thr Cys GIn Gly Asp Ser Leu Arg Thr
35 40 45

Tyr Tyr Ala Ser Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro val Leu
50 55 60

val Ile Tyr Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe
65 70 75 80

ser Gly Ser Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala
85 90 95

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Ser Arg Ser Ala Lys
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr G1n Leu Thr val Leu
115 120 125

Gly G1In Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
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Ile
Ser
Lys
Ay
Thr
Ay
Val

Leu
Pro
Asp
Thr

Ser Va¥alvets
Leu Thr Val

Gy ser
Arg Val
Leu Ser
Gy Gy
Val Ser
Ay _.Ser
AI%‘SLeu

Thr

| | eLB(r Eéfu Gue;fi gy‘fak;’l}r E
er Thr

Arg Phe
Ay A a

Il e Ser
Thr
Ser Val
Il e Ser
Ser Gy
Al a Leu
Ay Gn

Il e

Hs Thr Gy
ser Val
Thr Ala Al a
Arg Pro G u
Gy Ay dy
Ser..Ser Gu
TVl

Asp

Thr

Tyr Tyr Ala Ser Tr

Ser

S EVEE
Leu

Ser

Asn
Thr
Asp
Tyr
Ser
Leu
Leu
Tyr

A §T§S

Thr Tyr
ser Lys
Thr Al a
Trp Ay
Gy Gy
T G n

Cys
G n Gn

Tyr
Asn
val

Lys
Ay
Asp
Gn
Lys

Vs P SSRrSe
p Thr Al a Ser
Gn Ala Qu Asp Qu AIa Asp Tyr Tyr Cys Val

Pro Pro Leu 505560 Lys

Phe Ser 65707580 Leu
Tyr Cys 859095 Ala Arg
Thr 100105110 Leu val
Ser 115120125 Ay Ay
%0130135140 Val ser

dy As ]p 145150155160 Ser
Ser Ay Gn 165170175 Al a
15 Rrol | e 180185190 Pro
eu Thr 195200205 Il e
Ala 210215220 Arg

rYapr @ uHrhy Vit Thgwrprﬁér
10> 121 <211>%

2 <212

A ¥p GWS%

> DNA <2

WSTHSNG n 225230235240
> artificial

<220> <223>

L3 scFV <400> 121 caggtgcagc acctgcgctg cccccaggga aacccgcccc ctgaaactga
gila g wg@atcm GeagdeutUagare Gitc§ﬂtctTath-ytScaggagaca

ggaat tlaigcavrg
tactgtgtca c

?%gccgt tt

Ser His Arg Ser Tyr Ser Cys Gln val Thr His Glu Gly ser Thr val

210

215

Glu Lys Thr val Ala grg Thr Glu Cys Ser
3

225

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

<220>
<223>

<400> 107
atgggatgga

tctgagetga

107
702
DNA

tgccagggeg
gcccctgtye
tceggetect
gaggctgact
ggagggaccce
ccgeectect
ttctaccegg
gtggagacca
agecctgacgce

gggagcaccg

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

108
234
PRT

<220>
<223>

<400> 108

artificial

gctgtatcat
cccaggatec
atagcctgag
tggtgatcta
cctctggcaa
attactgtac
agctcaccgt
ctgaggagct
gagccgtgac
ccacacccte
ctgagcagtg

tggagaagac

artificial

cctettetty
tgctgtgtct
aacctactac
cggcaagcac
taccgectece
gacgcggage
tttaggtcag
tcaagccaac
agtggcctgg
caaacaaagc
gaagtcccac

agtggccect

gtagcaacag
gtggcectgg
gcctectggt
aagaggccat
ctgaccatca
aacaagggca
cccaaggctg
aaggccacac
aaggcagata
aacaacaagt
agaagctaca

acagaatgtt

220

vL25 Tight chain with signal sequence

ctacaggcge
gccagaccgt
atcagcagaa
ccggcatcec
ctggggctca
acccccatgt
cccccteggt
tggtgtgtct
gcagcccegt
acgcggccag
gctgccaggt

ca

VL25 1light chain with signal sequence

gcactcttec
caggatcacc
gcctggacag
tgacagattc
ggcggaagac
tctgttcgge
cactctgttc
cataagtgac
caaggcggga
cagctatctg

cacgcatgaa

Met Gly Trp Ser Cys Ile Ile Leu phe Leu val Ala Thr Ala Thr Gly
1 5 15
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tgcaggagtc tctctggtta aggggttgga tcaagagtcg gctctgtgac ggccggagta
gcggaggtgg ctgtgtctgt cctattatgc gtaaacacaa cagcttcctt gcagggcggt ta
gggcccagga ctccatcagc gtggattggg cgtcaccata cgccgcagac ctggggcaaa
ctctggcggt ggccttggga aagct ggtac acggccctca gaccatcact ggtgggcaac

ct ggt gaaga agtggttact agtatctctc tcagtagaca acggccgtgt ggcaccctgg
ggcggaagt g cagacagt ca cagcagaagt gggatcccag ggggctcagg ccccatgttc
cttcggagac actggggctg atactgggaa cgtccaagaa attactgtgc tcaccgtctc

cactt t&ta gicget cacatey chygacagyclacagcetchta vghdagacdartagt t cggecgg
cctgtccctc gatccddgcag cacctactac>ccagttctcc gcgadgt ggg gagt ggagge

t gagct gact ccaaggagac ccctatactt tggctccacc ggctgactat agggacccag <210>
122 <20&>6cPA4 T 2b2 VaPRIr<218 Fhardysféloi aly AsR23ep Le@283 118 scR, <400> 122 G n
Val Gn Leu &n Qu Ser Ay BPo Ay Leu Val Pys Thr Ser du 151015 Thr Leu
Ser Leu Thr Cys Ala Val Ser Ay Tyr Ser Ile Ser Ser Ay 202530 Tyr Tyr Trp
Ay Trpd Irer Alg Seirnrrgr oyrPon Gy Uyyseral glvletn @la FFopva35did5 |le Ay Ser Ile
Ser Hs TA® Gy Asn Thr Ty? Tyr Asn pro pP® Leu 505560 Lys Ser Arg Val Thr
Ile Ser Val Asp Thr Ser Lys Asn G n Phe Ser 65707580 Leu Lys Leu Ser Ser
Val ThvalAise Aya cAAgpLyEhaisALgs Mah pRyrsefyalyCyse 858908p Migarkrg Ay Ay Gy Ile
Ser Arep Pro Gu Tyr TriP Ay Lys @y Thf5100105110 Leu #al Thr Val Ser Ser
Gy Ay Ay Ay Ser dy Gy Ay Ay Ser 115120125 Ay dy Ay Ay Ser Aa
Leu SegerSely Gen sJeeugg.Fhm)OAgh Asp A%oSg?r Oeu Thr Ile Thr ggy Ala

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Thr Thr Arg Ser Asn Lys
100 105 110

Gly Asn Pro His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu
115 120 125

Gly GIn Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
145 150 155 160

Phe Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro
165 170 175

val Lys Ala Gly val Glu Thr Thr Thr Pro Ser Lys GIn Ser Asn Asn
180 185 190

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu GIn Trp Lys
195 200 205

Ser His Arg Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val
210 215 220

Glu Lys Thr val Ala Pro Thr Glu Cys Ser
225 230

<210> 109
<211> 732
<212> DNA
<213> artificial

<220>
<223> H3 scFv

<400> 109
caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctc 60
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130135140 Val Ser Val Ala Leu Gy Gn Thr Val Thr Leu Thr Cys G n Ay Asp

145150155160 Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr Gn Gn Lys Ser

G n 165170175 Ala Pro Ile Leu Leu Leu Tyr Ay Lys His Lys Arg Pro Ser
Il e 180185190 Pro Asp Arg Phe Ser Gy Ser Thr Ser Ay Asp Thr Al a Ser
Thr 195200205 Ile Thr Ay Ala Gn Ala Gu Asp Au Ala Asp Tyr Tyr Cys
Ser 2102%522 y G.¥% Ay

r Val _Vval d n.Pro Hs Val Leu Phe d
o Soekashty At hcoticadd Yatilidd:0a adod e SHddSe T Y HY T
artificicatagid?Omog@23za lgdggrRygg agunctgrgetay tggme caggyataacccgasoc
ctgaaact a aattagc C ttc caggaccctc agcctcaga tcctctat
| cagqatiEeoetRe S PATEE e LA T LT O ET AT gy S Aot PEY Feaagadil
gct ct gt wasargs aggagitaagcggaggbfg acd@igtaxt g’ﬁacegt@tt?ctggetcg}[t@aac acaa
cagcttcctt cccgcagcag ta_ctccatcagc gtgga cgt caccata cgc agac
ot QQuCIAECIEEE (G RE T G L AR Bt SRS EL Bt BACARTIC CRACR0040HE cat o 2P
caaggmggttcagt@gbig@ebg &gtedgebg:% @gigga?@u@gasc&tamgfaﬁb@fgaggcafCﬁzgg
ggcggaa cagaca ca CagcCcagaa alCCCa CtCa ccccatg
Aot 00oTPER S En (A LERATE PO A00 I ARG G LB TR BoHAT ¢ t oriEl
CgCt CafRtGcavag e agie g AGageidoeiC cEGRAAHAC Efydheddye 0gegatacgat CCograg
cacctactac ccagttctcc gcgaggdgt ggg gagt ggaggc tgagctgact ccaaggagac
ccct at%wrc%a&teema%@%%e?% gg%aggafgaécabcgcgtcgfc fqggﬂccacc 506
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtaact cccgggactc cagtggcaac ccccatgttc tgttcggecgg agggacccad 720
ctcaccgttt ta 732
<210> 110
<211> 244
<212> PRT

<213> artificial

<220>
<223> H3 SscFv

<400> 110

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1 .

Thr Leu Ser ESU Thr cys Ala val ger Gly Tyr ser Ile Ser Ser Gly
5 30

Tyr Tyr Trp Gly Trp Ile Arg ggn Pro Pro Gly Lys g}y Leu Glu Trp
35

Ile §8y Ser Ile Ser His Ehr Gly Asn Thr Tyr g3r Asn Pro Pro Leu
5

Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe Ser

Leu Lys Leu Ser ggr val Thr Ala Ala Sgp Thr Ala val Tyr ggr cys

Ala Arg phe Met Gly Phe Gly Arg pPro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr Gln Asp Pro Pro
130 135 140
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<210> 124 <211> 244 <212> PRT <213> artificial <220> <223> L4 scPv <400>

124
Thr
Tyr
ser
Val
ser
Ay
Ser
Ser
Leu
Thr
Leu
Phe
Al a

G@nVal Gn Leu dn Qu Ser Ay Pro @y Leu Val Lys Thr Ser du 151015
Leu Ser Leu Thr Cys Ala Val Ser Ay Tyr Ser Ile Ser Ser Ay 202530 Tyr
Trp Ay Trp lle Arg A n Pro Pro Ay Lys Gy Leu Gu Trp 354045 Ile Gy
Ile ser Hs Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu 505560 Lys ser Arg
Thr Ile ser Val Asp Thr ser Lys Asn G n Phe ser 65707580 Leu Lys Leu
seyalVedr VAT N a el @yAsth Th vAl arhValeuTylir €yd cCy 1853095 Ala Arg Gy Gy
| 1®#5Ser Arg Pro A10Tyr Trp Ay Ly¥5dy Thr 100105%00 Leu Val Thr Val
Ser Ay Ay Ay Ay Ser Ay Ay dy Ay Ser 115120125 dy Ay Ay Gy
A gerlesh Reg therryd tyrlgn 366 6 ryASPInPE™ By séBRIg5h40 Val Ser Val Al a
Gy Gn Thr Vallé¥hr Leu Thr Cysl7Gn Ay Asp 143F50155160 Ser Leu Arg
Tyr Tyr Ala Ser Trp Tyr Gn Gn Lys Ser Ay A n 165170175 Ala Pro Ile
Leralens TYE L6 MebYiSeubyg bW LAk GiiBr G/ sSeFg By skl &1380%85190 Pro Asp Arg
Ser Ay Ser ¥hr Ser Ay Aspi¥hr Ala Ser Leul¥hr 195200205 Ile Thr Ay
Gn Ala Au Asp Au Ala Asp Tyr Tyr Cys Ser Thr

Prc Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
185 200 205

Ile Thr Gly Ala Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Asn Ser
210 215 220

Arg Asp Ser Ser Gly Asn Pro His val Leu pPhe Gly Gly Gly Thr GIn
225 230 235 240

Leu Thr val Leu

<210> 111

<211> 732

<2172> DNA

<213> artificial

<220>

<223> H4 scFv

<400> 111

caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctc 60
acctgcgctg tctctggtta ctccatcagc agtggttact actggggctg gatccggcag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgcccce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240
ctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtgc gcgatggctc 300
gggttcggcc gcccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagtggaggc 360
ggcggttcag gcggaggtgg ctctggcggt ggcggaagtg cactitcttc tgagctgact 420
caggaccctc ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accgcttctc tggctccacc 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtaact cccgggactc cagtggcaac ccccatgttc tgttcggcgg agggacccag 720
ctcaccgttt ta 732
<210> 112

<211> 244

<212> PRT
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210215220 Arg Ser Ser Lys Gy Asn Pro Hs Val Leu Phe Ay Ay Ay Thr Gn
225230235240 Leu Thr Val Leu <210> 125 <211> 732 <212> DNA <213> artificial
<220> <223> L5 scR, <400> 125 caggtgcagc acctgcgctg cccccaggga aacccgcccc
ct gaaact ga ggaattagca ggcggttcag caggaccctc agcctcagaa ctcctctatg
tgcaggagtc tctctggtta aggggttgga tcaagagtcg gctctgtgac ggccggagta

gcggag g ct?tfqt ct€t cctattatgc gtaaacacaa gggcccagga ctccatcagc

gt ggat%tglgg Attdctdt a cgccgecagac ctggggcaaa ctctggeggt ggecttggga

aagct gggzas acggccctca ctggtgaaga cttcggagac agtggttact actggggctg

agt at ct&Be attarifyggaa tcagt agaca cgtccaagaa acggccgtgt attactgtgce
ggcaccglggg tgaccgtctc ggcggaagtg cactttcttc cagacagtca cgctcacatg
cagcagaagt caggacaggc gggatcccag accgcttctc Page 90 cctgtccctc gatccggcag
cacct agtnavak 6aytledt@e §ogaeyGhydroadyggagye] ﬂ-gag’br%ﬁ Glscaaggagac
ccctatactt tggctccatc tcaggagaca cagcttcctt gaccatcTact ggggctcagg
cggaagacga ggctgactat 660 tactgtgcca gcaggtcctc caagggcaac ccccatgttc

t gt t cgUuggengguaceclg 720 stx At gertclyaMm32se Ibe sepeec2dly> 244 <212> PRT
<213> artifici al*%<220> <223> L5 %cPv <400> 126 G°n Val G n Leu Gn G u Ser
Gy Pro Ay Leu Val Lys Thr Ser du 151015 Thr Leu Ser Leu Thr Cys Al a Val
Ser A TyrTyyr Sep diyeTrSerleSarg Gly FRO2580GThy EysTEly Trep @uyTrprp Ile Arg G n Pro
Pro Ay Lys @y Leu Qu Trp 40 45

ITe Gly Ser Ile Ser His E?r Gly asn Thr Tyr Tyr Asn Pro Pro Leu
50 60

Lys Ser Arg val Thr Ile ser val Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser val Thr Ala Ala Sgp Thr aAla val Tyr Tyr Cys
85 95

Ala Arg Trp Leu Gly pPhe Gly Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly ser Ala Leu Ser Ser Glu Leu Thr Gln Asp Pro Pro
130 135 140

val ser val Ala Leu Gly GIn Thr val Thr Leu Thr Cys GIn Gly Asp
145 150 155 160

Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn GIn Lys Ser Gly Gln
165 170 175

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Tle
180 185 190

Pro Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
195 200 205

ITe Thr Gly Ala GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Asn Ser
210 215 220

Arg Asp Ser Ser Gly Asn Pro His val Leu Phe Gly Gly Gly Thr Gln
225 230 235 240

Leu Thr val Leu
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354045 Ile Gy Ser Ile Ser Hs Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu
505560 Lys Ser Arg Val Thr Ile Ser Val Asp Thr ser Lys Asn G n phe Ser
65707580 Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg dy Ay Ay Ile ser Arg Pro Qu Tyr Trp Gy Lys Ay Thr
100105110 Leu Val Thr Val ser Ser Ay Ay Ay Ay ser Ay dy Ay dy ser
115120125 Ay Ay Ay Ay ser Ala Leu Ser Ser AQu Leu Thr Gn Asp Pro Pro
130135140 Val Ser Val Ala Leu Gy Gn Thr Val Thr Leu Thr Cys G n Ay Asp
14515045616Q18er Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr Gn Gn Lys Ser Ay
Gn 16%L1782Ala Pro Ile Leu Leu Leu Tyr Ay Lys His Lys Arg Pro Ser Ay
Ile 18 §1§d@ﬁfigiﬁsp Arg Phe Ser Gy ser Thr Ser Ay Asp Thr Ala Ser Leu
Thr 195200205 1Ile Thr Ay Ala Gn Ala GQu Asp Gu Ala Asp Tyr Tyr Cys Al a
ser 2%3522% Arg Ser Ser Lys Ay Asn Pro Hs Val Leu Phe Ay Gy Ay Thr
Gn 2 0238246 Leu Thr Val Leu <210> 127 <211> 732 <212> DNA <213>

artifigeipal 1£220> <223> L6 SCR/

<400> 127 caggtgcagc tgcaggagtc

caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtcectce 60
acctgcgctg tctctggtta ctccatcage agtggttact actggggctg gatccggcag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgcccce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240
ctgaaactga gctctgtgac cgccgcagac acggccgitgt attactgtgc gcgattcttg 300
ggcttcggce ggccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagtggaggc 360
ggcggttcag gcggaggtgg ctctggcggt ggcggaagtg cactttcttc tgagctgact 420
caggaccctc ctgtgtctat ggeccttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accgcttctc tggctccacc 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtaact cccgggactc cagtggcaac ccccatgttc tgttcggcgg agggacccag 720
ctcaccgttt ta 732
<210> 114
<211> 244
<212> PRT
<213> artificial
<220>
<223> H5> scFv
<400> 114
GIn val G1n Leu Gln Glu Ser Gly Pro Gly Leu val Lys Thr ser Glu
1 5 10 15
Thr Leu Ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile Ser Ser Gly
20 25 30
Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu Trp
35 40 45
Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
50 55 60
Lys Ser Arg val Thr Ile ser val Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80
Leu Lys Leu Ser Ser Val Thr Ala Ala asp Thr Ala val Tyr Tyr Cys
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acctgcgctg
ct gaaact ga
caggaccctc
t caggagaca
ct ccat cagc
ggcct t ggga
agt ggt t act
cagacagt ca

tctctggtta
gct ct gt gac
ct gt gtct gt
cagcttcctt
gt ggat t ggg

cccccaggga
ggaat t agca
agcct cagaa
tact gt at ga
cgt caccat a

aggggt t gga aacccgeccc
ggccggagt a ggcggt t cag
cctattatgc ctcctctatg gtaaacacaa
gcaggagcat ctcaccgttt ta gggcccagga
cgccgcagac ctggggcaaa ctctggeggt

t caagagt cg
gcggaggt gg

aagct ggt gc acggccct ca gagccat cact ctggggcaac ct ggt gaaga

agt at ct ctt tcagtagaca aggbccgtgt ggcaccctgg ggcggaagtg

cagcagaagt gggatcccag ggggctcagg ccccatgttc cttcggagac
act ggotat grmﬂ’g

e tlgy galy
cgctcacatg caggﬁgggc

gat ccggcag cacct act ac
ccaaggetya¥akt gor atadciar
<212> PRT <213% artificial

Adn
Cys
Arg
H s
Ser
Thr
Arg
Ay
Ser

Bt EbndgadPrat € eyt ger GéadyatevcTivact ttcttc

accgcttctcl0 ggaagacga tgtt ggcgg cctgtccctc

ccagttctcc gcgaggt ggg gagt ggaggc tgagct gact

seyyele Edﬂggﬁbg@@téiygg?gﬁmcﬂag5m2210> 128 <211> 244
<29B> <223> L6 scB¢><400> 128 A n Val Gn Leu

QJ Ser Ay Pro @y Leu Val Lys Thr Ser G u 151015 Thr Leu ser Leu Thr

Al @lwaly Sdy clyyseFyalaSeeu ISke @erGl‘BeLelGTgr Z023360 PerPyr Trp Ay Trp Ile

Gn PP Pro Ay Lys &° Leu Gu Trp 3534045 Page 92 11e Ay Ser Ile Ser

Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu 505560 Lys Ser Arg Val Thr Ile

VavalAsgr Vat ASerLduyslyAshn Ghn VRBAeTHBelel6 5O T8 G T1hedl yL Leu ser Ser Val

A Y3 a Asp Thr Al ®%al Tyr Tyr Cy$°3859095 Ala Arg!®@y Ay Ay Ile ser

Pro GQu Tyr Trp Ay Lys Ay Thr 100105110 Leu Val Thr Val Ser Ser Ay

d serd gu 8eq 1BryTyvE yyrGhya Gey B-erTyﬂG'ﬂrQGMEszpr@iy dry Gy Ser Ala Leu

Ser Au Leu Thrl&3 n Asp Pro Prol/® 175

Ile

Ala Pro Arg Pro Ser Gly Ile

Leu Leu Leu Tyr Gly Lys His Lys
185 190

180

Thr Ala Ser teu Thr
205

Pro Asp Arg

Phe ser Gly Ser Thr Ser Gly Asp
195 200

Ile Thr
210

Gly Ala G1n Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Asn Ser
215 220

Arg Asp Ser

ser Gly Asn Pro His val Leu Phe Gly Gly Gly Thr G1n
225 230

235 240

teu Thr val Leu

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

<220>
<223>

<400> 115

115§
732
DNA
artificial

H6 scFv

caggtgcagce
acctgcgctg
ccecccaggga
aacccgeecc
ctgaaactga
ggcttcggec
ggcggttcag
caggaccctc

agcctcagaa

tgcaggagtc
tctctggtta
4ggggttgga
tcaagagtcg
gctctgtgac
gcccggagta
gcggaggtgg
ctgtgtctgt

cctattatgce

gggcccagga

ctccatcagce
gtggattggg
cgtcaccata
cgccgcagac
ctggggcaaa
ctctggcggt

ggccttggga
aagctggtac

ctggtgaaga
agtggttact
agtatctcte
tcagtagaca
acggccgtgt
ggcaccctgg
ggcggaagtg
cagacagtca

cagcagaagt

Page B2

cttcggagac
actggggctd
atactgggaa
cgtccaagaa
attactgtgc
tcaccgtctc
cactttcttc
cgctcacatg

caggacaggc

cctgtcecte 60

gatccggcag
cacctactac
ccagttctec
gcgattcttc
gagtggaggc
tgagctgact
ccaaggagac

ccctatactt

120
180
240
300
360
420
480
540



130135140 Val Ser Val Ala Leu Gy A@n Thr Val Thr Leu Thr Cys G n Ay Asp
145150155160 ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr G n dAn Lys Ser Ay
G n 165170175 Ala Pro Ile Leu Leu Leu Tyr Ay Lys His Lys Arg Pro Ser Gy
Il e 180185190 Pro Asp Arg Phe Ser Gy Ser Thr Ser Ay Asp Thr Ala ser Leu
Thr 195200205 IIe Thr Ay Ala Gln Ala Qu Asp Gu Ala Asp Tyr Tyr Cys Met

Ser 21 Ser 1 e T Pro Val Leu Phe vy Ay Thr
Y R e T R SR e L
artifidagyage?? Fage@238et IgscmﬁcKég)@ztd@ caEpgdgoagmctgragyagt ¢ Ggggcccagga

ct ggt tc c.cctatccctc60 acct ctg tctctggtta ctccat

20t 90t PLERRET GO OUEs ATty 1o Rt e P A PSR ot gaded 950
agt at cdtehecgdtaaiagggaa cacctactacl80 Page 93 aacccgcccc ctgaaacBga
ggaattagca ggcggttcag caggaccctc agcctcagaa ctcctctatg tcaggagaca

tactgtgggea ghgaccgttt tcaagagtcg gctctgtgac ggccggagta gcggaggt gg
ctgt gtofigt Qed attat gc gtaaacacaa cagcttcctt cgcgctccac ta cgtcaccata

cgccgc%gs ER caaa ctctggcggt ggccttggga aagctggtac acggccctca
gaccat tact EEa‘gugb Hac tcagtagaca acggccgtgt ggcaccctgg ggcggaagtg
cagacagpboa cagcagaagt gggatcccag ggggctcagg ccccatgttc cgtccaagaa
att actgde Heasxfytctc cactttcttc cgctcacatg caggacaggc accgcttctc

cggaagagga gt cogcay

GIn val Gln Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys ala val Ser Gly Tyr Ser Ile Ser Ser Gly
20 25 30

Tyr Tyr Trp Gly Trp Ile Arg ng Pro Pro Gly Lys Gly Leu Glu Trp
35 4 45

Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
50 55 60

Lys Ser Arg val Thr Ile Ser val Asp Thr ser Lys Asn Gln Phe Ser

Leu Lys Leu Ser Ser val Thr Ala Ala ggp Thr Ala val Tyr gyr Cys
85 5

Ala Arg Phe phe gly Phe Gly Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140

val Ser val Ala Leu Gly GIn Thr val Thr Leu Thr Cys Gln Gly Asp
145 150 155 160

Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr Gln GIn Lys Ser Gly GIn
165 170 175

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 190

Pro Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
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ccagttctcc gcgaggt ggg gagt ggaggc tgagctgact ccaaggagac ccctatactt
t ggct ccacc ggctgactat agggacccag <210> 130 <211> 244 <212> PRT <213>

artificial <220> <223> L8 scFli <400> 130 A n Val Gn Leu @n Au Ser Ay
Pro Gy Leu Val Lys Thr Ser G u 151015 Thr Leu Ser Leu Thr Cys Al a Val Ser
Gy Tyr Ser Ile Ser Ser Gy 202530 Tyr Tyr Trp Ay Trp Ille Arg G n Pro Pro
Ay Lys Ay Ly Gu Trp 35404fy11le Ay Ser IbgsSer H's Thr Gy Asn Thr Tyr
Tyr Asn Pro Pro Leu 505560 Lys ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys
Asn A n Phe rA357750 u Lys.Leu Ser Ser _Val_ Thr a Ala Asp Thr Al a
Gal TyPo BT AdRaDhct i KTes &y MR I P oo au vt Trp aly
Lys Ay Thr 100105110 Leu Val Thr Val Ser Ser Ay Ay Ay Ay Ser Ay Ay
Gy Ay Ser 11512012|5 €] G%'G%1Geé erGé}a1LeH Sﬁ{r er Au Leu Thr dn
ash Prioe PIDEEIN 450 PR vAR A TRl S TRE S Thr Leu Thr oys
Gn @y Asp 145150155160 Page 94 ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr
Gn @n Lys se{ Ay An 165170175 Ala Pro Ile Leu Leu Leu Tyr Ay Lys H's
Lys ArgfUPiy %8t "&'y 11 e 180185190 Pro Asp Arg Phe Ser Gy Ser Thr Ser Gy
Asp Thr Ala ser Leu Thr

<210> 117

<211> 732

<212> DNA

<213> artificial

<220>

<223> L1 scFv

<400> 117

caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctc 60

acctgcgctg tctctggtta ctccatcage agtggttact actggggctg gatccggcag 120

cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180

aacccgccce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240

ctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtgc gcgaggtggg 300

ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagtggaggce 360

ggcggttcag gcggaggtgg ctctggcggt ggcggaagtg cactttcttc tgagctgact 420

caggaccctc ctgtgtctgt ggcocttggga cagacagtca cgctcacatg ccaaggagac 480

agcctcagaa cctattatgc aagctggtac cagcagaagt caggacagge ccctatactt 540

ctcctctatg gtaaacacaa acggccctca gggatcccag accgcttctce tggcetccace 600

tcaggagaca cagcttcectt gaccatcact ggggctcagg cggaagacga ggctgactat 660

tactgtgcgt cccggtcggt gagcggcaac ccccatgttc tgttcggegg agggacccag 720

ctcaccgttt ta 732

<210> 118

<211> 244

<212> PRT

<213> artificial

<220>

<223> L1 scCFv

<400> 118

Gln val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile Ser Ser Gly

20

25

Page 84
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195200205 Ile Thr Ay Ala Gn Ala Qu Asp Au Ala Asp Tyr Tyr Cys Thr Thr
210215220 Arg ser Thr Gn Gy Asn Pro Hi's Val Leu Phe Ay Ay Ay Thr dn
225230235240 Leu Thr Val Leu <210> 131 <211> 732 <212> DNA <213> artificial
<220> <223> L9 scR, <400> 131 caggtgcagc tgcaggagtc acctgcgctg tctctggtta
cccccaggga aggggttgga aacccgcccc t caagagt cg ctgaaactga gctctgtgac

ggaattagea g agt c ag, gcggaggt gg. caggaccet c_ct gt gt ct gt

agcct c@%aay % %tqé gé %& g? g‘f %rgt%%a%%cggs ﬁzggéﬁg(%ga "®agcttcctt
tactgtgtcg ccaggtccaa ctcaccgttt ta gggcccagga ctccat cagc gtggattggg

cgt caccat a, cgccgcagac ¢t g aa ct.c cctt a aagcet ggt ac
acggcc{c:ﬁc?oyggﬁ'f:%&%cet %‘a?aggrg HASN "E ﬂ’dggéfg‘ Pé& ®lagtatctctc

t cagt agaca acggccgt gt ggcaccct g9 ggcggaagtg cagacagtca cagcagaagt
gggatccca ccecat g c cttcggagac act ctg atactgggaa

cgt ccagy g?% E %& aé% c“SEaTé‘t"t gé't EY:S é‘@’&tGggg’%'tEgg Faggacaggc
accgcttctc cggaagacga tgttcggcgg cctgtcectc gatccggcag cacct act ac
ccagttctcc gcgagg gaggc .t gagct gact ccaaggagac ccctatactt

t ggct ceHcbYy§El % gﬁ cé‘g%gﬂa O'Eh'"léia é’?ilfg‘g 12> PRT <213>
artificial <220> <223> L9 scR, <400> 132 G n Val n Leu Gn Gu Ser Ay
Pro Ay Leu Val Lys Thr_. ser Qu 151015 Thr Leu Ser Leu Thr Cys Ala Val Ser

Ay Ty”ﬂasé?g Gl %ﬁrmgepeas?r 2024730 G TYFy F PR ey &y Ghvp™ne Arg Gn Pro Pro
Gy Lys Ay Leu u Trp 354045

Leu val Thr val ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr G1n Asp Pro Pro
130 135 140

val ser val Ala Leu Gly G1n Thr val Thr Leu Thr Cys G1In Gly Asp
145 150 155 160

ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn GIn Lys Ser Gly Gln
165 170 175

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 190

Pro Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
195 200 205

ITe Thr Gly Ala G1n Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ser
210 215 220

Arg Ser val Ser Gly asn Pro His val Leu Phe Gly Gly Gly Thr Gln
225 230 235 240

Leu Thr val Leu

<210> 119
<211> 732
<212> DNA
<213> artificial

<220>
<223> L2 SCFv

<400> 119
caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtcccte 60

acctgcgcetg tetctggtta ctccatcagc agtggttact actggggctg gatccggcag 120
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Gy ser Ile Ser Hs Thr Gy Asn Thr Tyr Tyr Asn Pro Pro Leu 505560 Lys
Arg Val Thr Ile Ser Val Asp Thr ser Lys Asn G n Phe Ser 65707580 Leu
Leu ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg
Ay Ay Ile Ser Arg Pro Qu Tyr Trp Ay Lys Ay Thr 100105110 Leu val
Val ser Ser Gy Ay Ay dy ser Ay Gy Ay Ay Ser 115120125 Ay dy
Gd&c&@iggéé Qgbgatt98d gsggfata;gb kethtdbdtcQuinchogyalr @cPitdd0135140 val ser
Ala Leu Ay Gn Thr Val Thr Leu Thr Cys G n Ay Asp 145150155160 Ser
ArCTFICCTY rrCF9929AF G CQRFACTR TS Tﬁgt@%aG:%cEWaSe‘Faﬁvtﬁi n 163490175 Al a
Il@cghaeattt%@gcle%ﬂw G gk 'atg%clsy@tﬁwaE’mgaegcg@gegb e 180385190 Pro
Phe Ser Thr Ser Ay Asp Ala Ser Leu r 195200205 Il e
%EHA'F'%@QQ rSQAF@a@EH CASIIOERAF AQ%?CA%WQWCWFUQ@Q‘%HaQMa 210945220 Arg
c So¥adt M+ dha n 22 0235240
e e & ot g et 1 2o 2923

scdRggaccctc ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accgcttcte tggctccacc 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtgtcg cccggtcggt ggtgggecaac ccccatgttc tgttcggcgg agggacccag 720
ctcaccgttt ta 732
<210> 120
<211> 244
<212> PRT
<213> artificial
<220>
<223> L2 scFv
<400= 120

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1

Thr Leu Ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile ggr Ser Gly
20 25

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

Ile Ggy Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
5 55 60

Lys Ser arg val Thr Ile Ser val Asp Thr ser Lys Asn G1n Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser Val Thr ala Ala Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140
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<400> 133 caggt gcagc acctgcgctg cccccaggga aacccgcccc ct gaaact ga ggaattagca
ggcggtt cag caggaccctc agcctcagaa ctcctctatg tcaggagaca tactgtatca
ctcaccgttt tgcaggagtc tctctggtta aggggttgga tcaagagtcg gctctgtgac
ggccggagt a gcggaggtgg ctgtgtctgt cctattatgc gtaaacacaa cagcttcctt

ot 0000KAase e el ATEJUE GHREIT GO0A el ik At BEOGUR dehgmecatcact

ctacggcaac ctggtgaaga agtggttact agtatctctc tcagtagaca acggccgt gt

ggcaccctg c agt g cagacagt ca cagcagaa at cccag _ggggct cagg

ccccat Yt't gﬁ‘%{?%@{j%&%%%@&ﬂ P c&&bgi{hqggﬁé{: a%ﬁ'at tact gt gc
tcaccgtctc cactttcttc cgctcacatg caggacaggc accgcttctc cggaagacga
tgttcggcgg cctgtccctc gatccggcag cacctactac ccagttctcc gcgaggt ggg

gagt gg%lg'ggg'"‘t éé@%@gé&‘ b%é&gggéqggd@tsa't%ct‘fg f@%@géﬁé’cIﬁgct gact at
agggacccag <210> 134 <211> 244 <212> PRT <213>"artificial <220> <223> L10
SCFV <400> 134 dn Val Adn Leu dn QQu Ser Ay Pro @Ay Leu Val Lys Thr Ser
Au 15'1’(5’15591'@595’ IPEg, %érG\!eEe'TIiEg C}23 Ciﬁlll’a'°‘5\i"<alTh'S«%E"gl @y Y ™Ser 11e Ser Ser Ay
202530 Tyr Tyir"Trp Ay Trp Il'e"Arg Gn Pro Proody Lys Gy Leu Qu Trp
354045 Ile Ay Ser Ile Ser Hs Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu
5055601@%%5&39 Ay a8 Ahahg{;l hep Sdp Alal A%Eygrﬁvrgéﬁ M3}sAlesn A n Phe Ser
65707580 [eu Lys Leu Ser Ser Val Thr Al a % Asp Thr Ala Val Tyr Tyr Cys

859095 Ala Arg Gy Ay Ay Ile Ser Arg Pro Au Tyr Trp Gy Lys @y Thr Page
97 %5% ser val val Gly 338 Pro His val Leu ;gg Gly Gly Gly Thr %8

Leu Thr val Leu

<210> 121

<211> 732

<212> DNA

<213> artificial

<220>

<223> L3 scFVv

<400> 121

caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtcectce 60
acctgegetg tctetggtta ctccatcage agtggttact actggggctg gatccggcag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgcccce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240
ctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtgc gcgaggtggg 300
ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagtggaggce 360
ggcggttcag gcggaggtgg ctctggcggt ggcggaagtg cactttcttc tgagetgact 420
caggaccctc ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatge aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accdcttctce tggctccacc 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtgtca gcagggcggt ggtgggcaac ccccatgttc tgttcggcgg agggacccag 720
ctcaccgttt ta ' 732
<210> 122

<211> 244

<212> PRT

<213> artificial
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100105110 Leu Val Thr Val Ser Ser Gy Ay Ay Ay Ser Ay Gy Ay dy Ser
115120125 Ay Ay Ay Ay Ser Ala Leu Ser Ser Au Leu Thr A n Asp Pro Pro
130135140 Val Ser Val Ala Leu Gy A@n Thr vVal Thr Leu Thr Cys G n Ay Asp
145150155160 Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr Gn Gn Lys Ser Ay
G n 165170175 Ala Pro Ile Leu Leu Leu Tyr Ay Lys H's Lys Arg Pro Ser Gy
I1e 180185190 Pro Asp Arg phe Ser Ay Ser Thr Ser Gy Asp Thr Ala Ser Leu
Thr 1 >2%%FQ Thr Ay Ala Gn Ala Qu Asp Gu Ala Asp Tyr Tyr Cys Ile
Ser 21 52 rg Ser Ile Tyr Ay Asn Pro Hs Val Leu Phe Ay Ay Ay Thr
G n 228280238240 Leu Thr Val Leu <210> 135 <211> 732 <212> DNA <213>
Al R e T AR et e SETY s 107, 130, 00 REAE AgCt g0t g cocecagoga
aacccgeccc ctgaaactgga ggaé%ta ca gg® g%tcag caggaccggt ¢ agcct cagaa
ctcctctatg tcaggagaca tgcaggagtc tctctggtta aggggttgga tcaagagtcg

gct ot ghgac, ogecgaagha geogadalpg clalolelal, Gl atl algc gt aaacacaa
cagcttcct gggggcaggactccat cage g 6gditggg cgizgaccata’cgccgcagac

ct ggggcaaa ctctggcggt ggccttggga aagct ggtac acggccctca gaccat cact

o001 S8a0h, 291800 S AL LR 5o 09 AR apses gl gocececion

ITe Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
50 55 60

Lys Ser Arg val Thr Ile ser val Asp Thr ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140

val ser val Ala Leu Gly Gln Thr val Thr Leu Thr Cys GIn Gly Asp
145 150 155 160

ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr Gln Gln Lys Ser Gly Gln

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 190

Pro Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
195 200 205

ITe Thr Gly Ala Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Ser
210 215 220

Arg Ala val val Gly Asn Pro His val Leu Phe Gly Gly Gly Thr Gln
225 230 235 240

Leu Thr val Leu
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ctt cggagac
cactttcttc
gat ccggcag
ccaaggagac
ccacggcaac

Adn
Leu
Trp
Hi s
Ser
Thr
Arg
dy d
Ser
Thr
Al a

uﬁ%rﬁguSm Gy Pro
Thi1 a Val Ser Ay
| | €12 ga€GifiBid Pro Ay
Thr ]y Asn Thr Tyr Tyr

Val5388p Thyceger Lys Asn
Al a Ala Asp Thr Al a Val

act ggggct g atactgggaa
cgct cacat g caggacaggc
cacctactac ccagttctcc
ccctatactt tggctccacc
ccccatgttc tgttcggcgg
<211> 244 <212> PRT <213> artificial

Gy
Tyr
Lys
Asn
Adn
Tyr

cgtccaagaa attactgtgc tcaccgtctc
accgcttctc cggaagacga cctgtccctc

gcgaggt ggg gagtggaggc tgagctgact
ggctgactat tactgttcct cccgctcccg
agggacccag720 ctcaccgttt ta732 <210> 136
<220> <223> L11 SCFV <400> 136 dn Va
Leu Val Lys Thr Ser G u 151015 Thr Leu Ser
Ser Ile Ser Ser Ay 202530 Tyr Tyr Trp Ay

Gy Leu Qu Trp 354045 Ile Ay Ser Ile Ser
Pro Pro Leu 505560 Lys Ser Arg Val Thr Ile
Phe Ser 65707580 Leu Lys Leu ser Ser Val

Tyr cys 859095 Ala Arg Gly Gy Ay Ile Ser

Val

Thr

aacccgeccce
ctgaaactga
ggaattagca
ggcggttcag
caggaccctc
agcctcagaa
ctcctctatg
tcaggagaca
tactgtagca

ctcaccgttt

Leu Thr
SeTCCTr 9Ty FIBF t

tcaagagtcg
gctctgtgac
ggccggagta
gcggaggtgg
ctgtgtctgt
cctattatgce
gtaaacacaa
cagcttcctt
ccegeageag

ta

Prﬁmg 1?5'2 tg %a%%g %/Cc%%/a Thr

Se{cce_;clgct@u:cﬂfm’gg&m cAsqatPigr

oty S

cgtcaccata
cgccgeagac
ctggggcaaa
ctctggcggt
ggccttggga
aagctggtac
acggccctca
gaccatcact

caagggcaac

g}t100105%§0 Lgu
SE19T9339F 0589397y
pa gl 80k 35dg0gdlak gﬁ&tcg}é&hg AI a bea Ay GAn

Spdyedy o

t145150155160 ser t
{% 8$?¥C1% ?Qﬁ?ﬁ% cacc ac acCc

tcagtagaca cgtccaagaa ccagttctcc

acggccgtgt
ggcaccctgg
ggcggaagtg
cagacagtca
cagcagaagt
gggatcccag

ggggctcagg

cceccatgttce

attactgtgc
tcaccgtctc
cactttcttc
cgctcacatg
caggacaggc
accgcttctc
cggaagacga

tgttcgocygg

gcgaggtggg
gagtggaggc
tgagctgact
ccaaggagac
ccctatactt
tggctecacc
ggctgactat

agggacccag

Arg The Tyr Tyr

240
300
360
420
480
540
600
660
720
732

Ser Gy
Al a Leu

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

124
244
PRT
artificial

<220>
<223>

<400>

L4 scFv
124

GIn val GIn Leu GIn Glu Ser
1

Thr Leu Ser Leu Thr Ala

20

Cys

Tyr Tyr Trp Gly Ile

35

Trp Arg

Thr
55

Ile Gly Ile His

50

Ser sSer

Ile
70

Lys Ser val Thr ser

65

Arg

Leu Ser Ser val Thr

B85

Leu Lys

Gly

val

GIn

40

Gly

val

Ala

Gly val Thr Glu

10

Pro Leu Lys Ser

15

ser Tle

25

Ser
30

Gly Tyr Ser Ser Gly

Pro Pro Gly Gly Leu Glu

45

LyS Trp

Asn Thr Tyr Tyr Asn Pro

60

Pro Leu

Thr ser GIn Phe

75

Asp Lys Asn ser

80

Ala val Tyr Tyr

95

Asp Thr Ala Cys
90
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Ala Pro Ile Leu Leu Leu Tyr Ay Lys Hs Lys Arg Pro Ser Ay Ile 180185190
Pro Asp Arg Phe Ser Ay Ser Thr Ser Ay Asp Thr Ala Ser Leu Thr 195200205
Ile Thr Ay Ala Gn Ala Qu Asp Gu Ala Asp Tyr Tyr Cys Ser Ser Page 99
210215220 Arg Ser Arg Hs Gy Asn Pro Hs Val Leu Phe Ay Ay Ay Thr Gn
225230235240 Leu Thr Val Leu <210> 137 <211> 732 <212> DNA <213> artificial
<220> <223> L12 scPv <400> 137 caggtgcagc tgcaggagtc acctgcgctg tctctggtta
CCCCC%ﬂqgﬂxﬁeﬂﬂﬂﬁ}Qﬂ?-ﬂ%c§ﬁgﬁﬁf9r6QﬂﬁgﬂﬂtF§nEiﬁ@?@%ﬁ?aWQCtCtgtgaC
ggaat t agca "ggccgg@gt a ggcggtt cagogcggaggt gg caggagccic ctgtgtctgt
agcctcagaa cctattatgc ctcctctatg gtaaacacaa tcaggagaca cagcttcctt

tact gt c c C tgage gtggattggg

Ot cacch B o Ceaaat T oolhans kel daccay el Saga Dagciogt ac
acggccct ca gaccat cact gaggggcaac ctggtgaaga agtggttact agtatctctc

t cagt a(ggca yaSgQE%gts%P nﬂ%cﬁe%cg.%rggerg%ﬁ?%%%% Eﬁﬂggé%S%r‘aagcagaagt

gggat cccafgpggggctcagg cccegt gitC cticggagac actggggctg at act gggaa
cgtccaagaa attactgtgc tcaccgtctc cactttcttc cgctcacatg caggacaggc

accgety gl ¢, CO0RAgATAR Lig! LEOGEDY. ) Gl gLochl e dalseagoag cacct actac
ccagt tikct 9tgagat ggg Bagt 9gaggc t gagce ctadggagiciegect at act t

sgac
t ggct ccacc ggctgactat agggacccag <210> 138 <211> 244 <212> PRT <213>
artifici

| 20 3> L1 Pv _<4Q0 38 G n Val Adn du S G
Pro QYL S 105 ear ek B TH e i bys Ser 1 R G G SeT G

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys
185

Arg Pro Ser Gly Ile
180 190

Thr Ala Ser Leu Thr
205

Pro Asp Phe Ser Gly Ser ;hr Ser Gly Asp

Ile Thr
210

Ala GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Thr
215 220

Arg Ser Ser

Lys Gly Asn Pro His val Leu Phe
225 230

Gly Gly Gly Thr G1n
235 .

240

Leu Thr val Leu

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

125
732
DNA
artificial

<220>

<223> L5 scFv

<400> 125

caggtgcagc
acctgcgctg
ccceccaggga
aacccgeecce
ctgaaactga
ggaattagca
ggcggttcag
caggaccctc
agcctcagaa

ctcctctatg

tgcaggagtc
tctctggtta
aggggttgga
tcaagagtcg
gctctgtgac
ggccggagta
gcggaggtag
ctgtgtctgt
cctattatgc

gtaaacacaa

gggcccagga
ctccatcage
gtggattggg
cgtcaccata
cgccgeagac
ctggggcaaa
ctctggeggt
ggccttggga
aagctggtac

acggeccctea

ctggtgaaga
agtggttact
agtatctctc
tcagtagaca
acggcegtgt
ggcaccctgg
ggcggaagtg
cagacagtca
cagcagaagt

gggatcccag
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cttcggagac
actggggctg
atactgggaa
cgtccaagaa
attactgtgc
tcaccgtctc
cactttctic
cgctcacatg
caggacaggc

accgcttctc

cctgteecic
gatccggceag
cacctactac
ccagtictcc
gcgaggtggg
gagtggaggc
tgagctgact
ccaaggagac
ccctatactt

tggctecace

60
120
180
240
300
360
420
480
540
600



Thr
Tyr
Ser
Val
ser
Ay
Ser
Ser
Leu
Thr
Leu
Phe
Al a
Arg
Val

Leu Ser Leu Thr Cys Ala Val Ser @y Tyr
Trp Ay Trp Ile Arg An Pro Pro Ay Lys
Ile Ser Hs Thr Ay Asn Thr Tyr Tyr Asn
Thr Ile Ser Val Asp Thr ser Lys Asn G n
Ser Val Thr Ala Ala Asp Thr Ala val Tyr

softegipet] og ey ssdlocd et Padypecdionn iilgtid:

AI actmﬂc&rgcmcam chezagaTiac GrorapgicPrartPaay a9 3b8&k4a9 Val

% ﬁw Val Thr Leu Thr Cys Gn dy
Tyr a’ Ser Trp Tyr Gn Gn Lys Ser

Leu Leu Tyr Ay Lys Hs Lys Arg Pro Ser
Sej%%gy% r Thr Ser Gy Asp Thr Ala Ser
GHhHiAlapktu Asp Au Ala Asp Tyr Tyr Cys

G4elAsnaPridikiasl Val Leu Phe Ay Ay Gy
Le<l§25>210> 139 <211> 732 <212> DNA <213>

<223> L5 scEv
<400> 126

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val
1

Thr Leu Ser Leu Thr Cys Ala val Sgr Gly Tyr Ser
20 2

Tyr Tyr Trp Gly Trp Ile Arg Gln Pro Pro Gly Lys
35 40

Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr
50 55 60

Lys Ser Arg val Thr Ile ser val Asp Thr Ser Lys
65 70 75

Leu Lys Leu Ser Ser val Thr ala Ala Asp Thr Ala
85 a0

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp
100 105

Leu val Thr val ser ser Gly Gly Gly Gly Ser Gly
115 120

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr
130 135 140

val ser val Ala Leu Gly GIn Thr val Thr Leu Thr
145 150 155

Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn GIn
165 170

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg
180 185

Pro Asp Arg Phe Ser Gly ser Thr Ser Gly Asp Thr
185 200
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Ser

Gy Leu Au Trp 354045

Ile Ser Ser Gy 202530 Tyr

Ile Ay

Pro Pro Leu 505560 Lys ser Arg

Phe Ser

65707580 Leu Lys Leu

Tyr Cys 859095 Ala Arg Ay Gy

Asp 145150155160 Sefk,
Ay Gn 165170175
Ay lle
Leu Thr
Al a

G n

Val
Thr

artificial

Lys

Ile

Gly

45

Asn

Asn

val

Gly

Gly

GlIn

Cys

Lys

Pro

Ala
205

Thr

ser

30

Leu

Pro

G1n

Tyr

Lys

110

Gly

ASp

Gln

Ser

Ser

190

Ser

Ser

15

ser

Glu

Pro

Phe

Tyr

95

Gly

Gly

Pro

Gly

Gly

Gly

Leu

Leu Thr Val
Gy \(él%l;/ Ay Gy
3@P val Ala
Leu Arg

a Prolle
180185190 Pro Asp Arg
195200205 Ile Thr Ay
210215220 Arg Ay Thr
225230235240 Leu Thr

<220> <223> L13 scFv

Glu

Gly

Trp

Leu

ser

80

Cys

Thr

Ser

Pro

Asp

G1In

Ile

Thr



ctt cggagac
gt ggat t ggg
cgt ccaagaa
attact gt gc

cctgtccctc ctccatcagc agtggttact
agtatctctc atactgggaa cacctactac
ccagttctcc Page 101 ctgaaactga gctctgtgac
gcgaggt ggg300 ggaattagca ggccggagta

ct ggggcaaa ggcaccctgg tcaccgtctc gagt ggaggc360 ggcggttcag gcggaggt gg
ctctggcggt ggcggaagtg cactttcttc tgagctgact420 caggaccctc ctgtgtctgt

ggcct 1 5goa, CappraRdlan AACLLARY $16%8aY 9%%?8 %?Qcp\tﬁaé@a cctattatge
aagct ggt agiocagcagaagt caggecaggc ccct at c21054 cctctatg gtaaacacaa
acggccctca gggatcccag accgcttctc tggctccacc600 t caggagaca cagcttcctt

gggcccagga ct ggt gaaga

act ggggct g gat ccggcag
cgtcaccat a tcagtagaca

cgccgcagac acggccgt gt

gaccal Acl. 09807 £ 00 LI0RA0ACR00GL0AG! B PED, Iar el aiia Ccocgcaaccy
ctacg ac cccca gtt 1t t cggcgg agggasscag’ ctcacc ta732 <210> 140
<211> 244 <212> PRT <213> artificial <220> <223> L13 scFv <400> 140 G n Va
Gn Lel_‘éuGrH} %p '-\)? Pro Ay Leu Val Lys Thr Ser du 151015 Thr Leu Ser
Leu Thr Cys al Ser Ay Tyr Ser Ile Ser Ser Ay 202530 Tyr Tyr Trp Ay
Trp Ile Arg Gn Pro Pro Ay Lys Gy Leu Qu Trp 354045 Ile Ay Ser Ile Ser
Hi s Thr n Thr Tyr Tyr Asn Pro Pro Leu 505560 Lys Ser Arg Val Thr Ile
Ser'mi r Ser Lys Asn G n Phe Ser 65707580 Leu Lys Leu Ser Ser Val
Thr AI&lNaDAsp Thr. Ala Val Tyr Tyr Cys 859095 Ala Arg Gy Ay Ay Ille Ser
Arg Prelét uatyyfitigl dy Lys Ay Thr 100105110 Leu Val Thr Val Ser Ser dy .
Ay Ayydy Ser Ay Gy Gy dy Ser 115120125

<223> L6 scCFv

<400> 127

caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtcectce 60

acctgcgetg tctctggtta ctccatcage agtggttact actggggcetg gatccggeag 120

cccccaggga aggggttgga gtggattgag agtatctctc atactgggaa cacctactac 180

aacccgecce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240

ctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtgc gcgaggtggg 300

ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagtggaggc 360

ggcggttcag gcggaggtag ctctggeggt ggcggaagtg cactttecttc tgagctgact 420

caggaccctc ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480

agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540

ctcctctatg gtaaacacaa acggccctca gggatcccag accgettcte tggetccacc 600

tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660

tactgtatga gcaggagcat ctggggcaac ccccatgttc tgttcggcgg agggacccag 720

ctcaccgttt ta 732

<210> 128

<211> 244

<212> PRT

<213> artificial

<220>

<223> L6 scFv

<400> 128

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu

1 5 10 1

Thr Leu Ser Eeu Thr Cys Ala val Ser Gly Tyr Ser Ile Ser Ser Gly
0 25 30

Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys G;y Leu Glu Trp
35 40 4
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Gy Ay Ay Ay Ser Ala Leu Ser Ser Au Leu Thr Gn Asp Pro Pro 130135140
val Ser Val Ala Leu Ay Gn Thr Val Thr Leu Thr Cys G n Ay Asp
145150155160 Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr Gn G n Lys Ser Gy
G n 165170175 Ala Pro Ile Leu Leu Leu Tyr Ay Lys His Lys Arg Pro Ser Gy
e 180185190 Pro Asp Arg Phe Ser Gy Ser Thr Ser Ay Asp Thr Ala Ser Leu
Thr 195200205 Ile Thr Ay Ala Gn Ala Gu Asp Qu Ala Asp Tyr Tyr Cys Va
Thr 219218R2Q. Alge ARd WOTHY 61 ¢n A} RIOTHl SsiV@iro g e Ay Gy Gy Thr
G n 225236@35240 Leu Thr ¥al Leu 210> 1480<211> 732 <212> DNA <213>
artificial <220> 223> L14 scR, <400> 141 caggtgcagc acctgcgctg cccccaggga
aacCCOCRCEeCLERaATGe PRALL AP AsPOAROLd CRE GIYRIRGHCsAICCL cagaa
ctcctcémnt g tcaggagaca ractgtatgg ctcaceygttt tgcaggagt& tctctggtta
aggggttgga tcaagagtcg gctctgtgac ggccggagta gcggaggtgg ctgtgtctgt

cctat t gl o, Ot 8RAGACAR GAJGHT G¥d ta169RIOHEIRAN Ld 19P06FCAG0a Ctccat cage

gt ggat t ggg cgt caccagsa cgccgcagac ctaggggcaaa ctctggoaggt ‘ggcctt ggga
aagct ggt ac acggccct ca gaccat cact gaagggcaac ctggt gaaga agtggttact

agt at ciCl g d cA9LAP359 ARIGECAlJlerd9GACHA 96 %9{??1 aagl 9rifragacagt ca
cagcagaagt ‘gggatioécag ggggctcaggoscccatgttc cttigggagac actggggctg
at act gggaa cgtccaagaa attactgtgc tcaccgtctc cactttcttc cgctcacatg

t t t
caoct st ol Caor Tor S Teoaatdey et ohaaey pboel aadt Yoaaggagec

ccctatactt tggctccacc ggctgactat agggacccag
Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140

val Ser val Ala Leu Gly Gln Thr val Thr Leu Thr Cys GIn Gly Asp
145 150 155 160

ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn GIn Lys Ser Gly Gln
165 170 175

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 190

Pro Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala sSer Leu Thr
195 200 205

ITe Thr Gly Ala GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ser
210 215 220

Arg Ser Ile Trp Gly Asn Pro His val Leu Phe Gly Gly Gly Thr Gln
225 230 235 240

Leu Thr val Leu

<210> 129
<211> 732
<212> DNA
<213> artificial

<220>
<223> L8 scFv

<400> 129
caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctc 60

acctgegetg tctctggrta ctccatcage agtggttact actggggctg gatccggcag 120

cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
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210> 142 <211> 244 212> PRT <213> artificial <220> <223> L14 scR, 400>

142
Thr
Tyr
Ser
Val

Ser
Ay
Ser
Ser
Leu
Thr
Leu
Phe

GnVal Gn Leu Gn QQu Ser Ay Pro @y Leu Val Lys Thr ser du 151015
Leu Ser Leu Thr Cys Ala Val Ser Ay Tyr Ser Ile Ser Ser Ay 202530 Tyr
Trp Ay Trp Ille Arg Gn Pro Pro Ay Lys Gy Leu Gu Trp 354045 Ile Gy
Ile Ser Hs Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu 505560 Lys ser Arg

Thy, Lk r h he . Ser 80 LeyyLys Leu
Ser V. Sfec ?ﬁ th?dagﬁ\?gP gs ac%%{ k%a;gt%#&ryé}cfy%acyscag%ggg Al ae'%\rg Ay Gy
| | exgSarctppr gcRr@t@a cwwgcm; & gockygtQiyrathotyt OB-be&dtt0g Leu \Z@D Thr val
se y. Gy Gy Gy

‘%J %yaggaerggg%‘%gag% C?@?g%&r/a gq%ac%%g%%acgg{ct%%ggg%ﬁg Val er Val Al a
A goc@rrcidirgcyedggthy ctetpsfygt Qyo@gtrgGtactAsqrti4gabOtiab460 Sew20Leu Arg
Ty, TV Ser G n 165170175 Prolle
Leu ch c%té&i;ccgg}p ctt%,%a gac_bac tsca S" ctgaé/at cca %%féglgo grag Asp Arg
Sesrch:gag;SerccﬁnrtaS@cr aGhargdsqx Ehgcaga@tSeHggheaggIMCCiQ&ZGﬂZOS 540

ctcctctatg gtaaacacaa acggccctca gggatcccag accgettctc tggctccacc 600

tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660

tactgtacca cgcgctccac ccagggcaac ccccatgttc tgttcggcgg agggacccag 720

ctcaccgttt ta 732

<210> 130

<211> 244

<212> PRT

<213> artificial

<220>
<223> LB scFv

<400> 130
G1n val Gln Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala val ser Gly Tyr Ser Ile Ser Ser Gly
20 25 30

TYr Tyr ggp Gly Trp Ile Arg 28n Pro Pro Gly Lys g1y Leu Glu Trp
5

ITe Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
50 55 60

Lys ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser ger val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys
5 0 95

Ala Arg Gly Gly Gly ITe Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Sser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140

val ser val Ala Leu Gly GIn Thr val Thr Leu Thr Cys Gln Gly Asp
145 150 155 160
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Ile Thr Gy Ala G n Ala GQu Asp Gu Ala Asp Tyr Tyr cys met Ala 210215220
Arg Ser Arg Lys Gy Asn Pro H's Val Leu Phe Ay Ay @y Thr Gn
225230235240 Leu Thr Val Leu <210> 143 <211> 732 <212> DNA <213> artifici al
<220> <223> L15 scFv <400> 143 caggtgcagc acctgcgctg cccccaggga aacccgcccc
ct gaaact ga ggaattagca ggcggttcag caggaccctc agcctcagaa ctcctctatg

t caggagaca tactgttcca ctcaccgttt tgcaggagtc tctctggtta aggggttgga

t caagagt cg gctctgtgac ggccggagta gcggaggtgg ctgtgtctgt cctattatge

gt aaacarakewcagethecivr twocgbygeeatTrpayrggoceébrayga set cdat€lage gt ggat t ggg

cgt caccata cgccgca ct ggggcaaa ctctggcggt ggcctt a aagctggtac
acggccct ca gaccat cact ccacggcaac ctggtgaaga agtggttact agtatctctc

t cagt ajacerachgceytigu lgiglcawceﬂsggy?gﬁgglaagihw cagaeagilgalleagcagaagt

gggat cccag ggggaflagg ccccat gt t 8 cttcggagac actl§fgget g at act gggaa
cgtccaagaa attactgtgc tcaccgtctc cactttcttc cgctcacatg caggacaggc
accgctﬂrmtp;spcg &gacga ¢yt Snﬁggb Fer cdyygdspcTiic AYatsecggoathrcacct act ac
ccagttctcc g ggggt 0gg gagtgg @gc t gagct gact Baaggagac ccctatactt
tggctccacc ggctgactat agggacccag <210> 144 <211> 244 <212> PRT <213>
artifirleath<2P0Aalx2A8>Alal861U56kY 3d00z2 AspATyd myVals Ghae tteu A n Gu Ser Ay
Pro Ay L&Y val Lys Thr SékF @ u 151015 Th#2Qeu Ser Leu Thr Cys Ala Val Ser

Page 95

Gy Tyr Ser Ile Ser Ser Ay 202530 Tyr Tyr Trp Ay Trp Ille Arg G n Pro Pro
Ay Lysrg&Ger et GBh WwG1¥r4gsn Pro His val Leu Phe Gly Gly Gly Thr Gln
225 230 235 240
Leu Thr val Leu
<210> 131
<211> 732
<212> DNA
<213> artificial
<220>
<223> L9 scFv
<400> 131
caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctc 60
acctgcgectg tctctggtta ctccatcagc agtggttact actggggctg gatccggcag 120
cccccaggga aggggttgga gtggattoggg agtatctctc atactgggaa cacctactac 180
aacccgccce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240
ctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtgc gcgaggtggg 300
ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagtggaggc 360
ggcggttcag gcggaggrgg ctctggcggt ggcggaagtg cactttcttc tgagctgact 420
caggaccctce ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accgettctce tggctccacc 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtgtcg ccaggtccaa caagggcaac ccccatgttc tgttcggcgg agggacccag 720
ctcaccgttt ta 732
<210> 132
<211> 244
<21Z2> PRT
<213> artificial
<220>
<223> L9 scFv



354045 Ile Gy Ser Ile Ser Hs Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu
505560 Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn A n Phe Ser
65707580 Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg dy Ay Ay Ile Ser Arg Pro Qu Tyr Trp Gy Lys Ay Thr
100105110 Leu Val Thr Val Ser Ser Gy Ay Ay Ay Ser Ay Gy Ay dy Ser
115120125 Ay Ay Ay Ay Ser Ala Leu Ser Ser Qu Leu Thr A n Asp Pro Pro
130135440-Vak2Ser Val Ala Leu Ay A n Thr Val Thr Leu Thr Cys @n dy Asp

145150155160 Ser Leu Ar Thr Tyr T r Al a Ser Trp GI n Lys Ser Ay
G n 16517¥Al 81N L5u 18‘? ted'Y. &80 HeH VT (Vg 8 g Arg Pro Ser dy
I1e 180185190 Pro Asp Arg Phe Ser y Ser Thr Ser y Asp Thr Ala Ser Leu

Thr 195200205 Ile Thr Ay Ala A n Ala Au Asp.du Ala Asp Tyr Tyr Cys Ser
Thr 21@15‘?‘26"-%&@“,&7}‘5 yseAld é’ab;‘ér,@h’ PfroSHi §1‘€/%IEFL%1'I 'ﬁ?(e Ay dy dy Thr
A@n 22523023524& Leu Thr Val Leu™<210> 145 <211> 732 <212> DNA <213>

artificial <220> <223> 116 scR/ <400> 145 caggt gcagc
Tyr Tyr Trp Gly Trp Ile Arg g1n Pro Pro Gly Lys Gly Leu Glu Trp
35 45

Ile Gly Ser Ile Ser His Egr Gly Asn Thr Tyr g5r Asn Pro Pro Leu
50

Lys ser arg Val Thr Ile ser val Asp Thr ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser vVal Thr Ala Ala ASP Thr Ala val Tyr ggr Cys
85 9

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val ser Ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr Gln Asp Pro Pro
130 135 140

val ser val Ala Leu Gly GIn Thr val Thr Leu Thr Cys GIn Gly Asp
145 150 155 160

Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn Gln Lys Ser Gly Gln
165 170 175

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 190

Pro Asp Arg Phe Ser Gly Ser Thr sSer Gly Asp Thr Ala Ser Leu Thr
195 200 205

Ile Thr Gly Ala GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Ala
210 215 220

Arg Ser Asn Lys Gly Asn Pro His val Leu Phe Gly Gly Gly Thr Gln
225 230 235 240

Leu Thr val Leu

<210> 133
<211> 732
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acctgcgctg cccccaggga aacccgcccc ctgaaactga ggaattagca ggcggttcag
caggaccctc agcctcagaa ctcctctatg tcaggagaca tactgtgtga tgcaggagtc
tctctggtta aggggttgga tcaagagtcg gctctgtgac ggccggagta gcggaggt gg
ctgtgtctgt cctattatgc gtaaacacaa cagcttcctt cgaggagcgc gggcccagga

ctccat cagc gtggattggg cgtcaccata cgccgcagac ctggggcaaa ctctggcggt

ggcctt a &’gctggtac acggcecctca gaccat cact gaagggcaac ctggt gaaga

cttcg ¢ AgtYdftalct actggggectg agtatctctc atactgggaa tcagtagaca
cgtccaggga acggccgtgt attactgtgc ggcaccctgg tcaccgtctc ggcggaagtg
cacttt<8e ca@acagtca cgctcacatg cagcagaagt caggacaggc gggatcccag
accgctq’g&gg 99 gct cagg cggaagacga ccccatgttc tgttcggcgg Page 106

CCt gt C&ighgd8 %G%égt&%géc%ﬁé cE&AGhddal L HEHRYU Y0 LRIt 9020GH

t gagct gact™ cCaaggagac ccciatactt tggctccacc ggctgactat agggacccag 60 120
180 . F4AQIZGOI IGLHCUWROTY EHCTAGABVOIBBOLITL0ACLYYITPII 19GC<PWELS 244 1€012> PRT
<213> LGl al 0 i Ln Le in Au Ser
Ay Pr%rcé&{/dgggﬁag%ﬁgiz 6%‘%%%5%#196&& %I%/%itglgﬁlg%é&fgu&égﬁcf% Thr thgas Al a val
ser GapcTygccsertcpignaSes CgeFacchip ROREBIGACRY FITFGRATRAC@IYECTED |l e 2APg G n Pro

Pro G Y, U TR 304048,dk e I.s Thr y Asn Thr
Tyr Ty%ég%%tg?(? cErot eu c-gro%\f%ga Lysgdgegtggr étggfgﬂ?%rgclgﬁéegtgﬁ Val %p Thr Ser
Lys Astad roPhaigSeqdaghy G THB0chan dusasciay Beaccnt cvgratddnognl a Al3&®0Asp Thr

ay Lyl Bt BRI e W, e 0

dg y qugg}qpcggrctg[@;gmggccttggga cagacagtca cgctcacatg ccaaggagac 4
agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accgettcte tggctccace 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtatca gccggtcgat ctacggcaac ccccatgttc tgttcggecgg agggacccag 720
ctcaccgttt ta 732
<210> 134
<211> 244
<212> PRT
<213> artificial
<220>
<223> L10 scFv
<400> 134

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1

Thr Leu Ser Egu Thr Cys Ala val ggr Gly Tyr Ser Ile Ser ser Gly
30

Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu Trp
35 40 45

Ile ggy Ser Ile Ser His Egr Gly Asn Thr Tyr Egr Asn Pro Pro Leu

Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GlIn Phe Ser
65 70 75 80

Leu Lys Leu Ser ggr val Thr Ala Ala Sgp Thr Ala val Tyr gyr Cys
5

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
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Gy Ay dy Ay ser Ala Leu Ser Ser Au Leu Thr Gn Asp Pro Pro 130135140
Val Ser Val Ala Leu Ay Gn Thr val Thr Leu Thr Cys G n Ay Asp

145150155160 Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr Gn Gn Lys Ser Ay
G n 165170175 Ala Pro Ile Leu Leu Leu Tyr Ay Lys His Lys Arg Pro Ser Gy
Il e 180185190 PrgyAsp Arg Phe sgp; Gy ser Thr Sghp Gy Asp Thr Ala Ser Leu
Thr 195200205 Ile Thr Ay Ala A n Ala Qu Asp Qu Ala Asp Tyr Tyr Cys Val

Thr 210215220 ArE Ser Al Lg G]{ ,%\sn Pro Hi vzi\l éeu Phe Gy Ay Ay Thr
Gn 22SKan0RLas i § P sTperagvesly $M 63V 55125 DA <213
artificial <220> <223> L17 sckEv <400> 147 caggtgcagc acctgcgctg cccccaggga

aacccggcecc, ctgaaact ga ggaattagca ttcag caggaccctc agcctcagaa
ctcct c‘ﬂé(tﬂgt Eg?gﬁibégé "%gck%t éﬁcéeg%gggfﬁtﬁfg Gf‘g%&bgpégtpd'ot ctctggtta
aggggtt gga tcaagagtcg gct Gt gt gac ggccggagta gcggaggtgg ctgtgtct gt
cctattatgc gtaaacacaa cagcttcctt cgaggtcgag ta gggcccagga ctccatcage
gt ggat‘ﬁég@e"c&ké&%é‘t"-a %gcﬁbbéf@"a(‘!al:t G(jdgt‘s'aﬁ‘ef E?(Scﬁg‘g%dét’l\gggcct t ggga
aagct ggtac acggccctca gaccatcact gaagggcaac ctggtgaada agtggttact
agtatctctc tcagtagaca acggccgtgt ggcaccct gcggaagt g _cagacagt ca
cagcag%‘*&g'te”gg@htTEEc"l'%g 'Q’gg‘gg@t %‘"gﬁ‘"%%%afﬂ@tgg‘ gk‘:‘t Eggayddnact ggggcet g
atact gggaa cgtccaagaa attactgtgc tcaccgtctc cactttctfc cgctcacatg
caggacaggc accgcttctc cggaagacga tgttcggecgg cctgtccctc gatccggeag
cacct aPGtaa%rocéngﬂigg;tL@E l@@gb)g"gﬁbgqg?é@'é ddagtis PERger gd¥tllécaaggagac

ccctatactt tggctctacc ggctgactat agggacccag

Pro Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
195 200 205

ITe Thr Gly Ala GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ile Ser
210 215 220

225

Leu Thr val Leu

Arg Ser Ile Tyr Gly ggg Pro His val Leu 52% Gly Gly Gly Thr GIn

240

<210> 135

<211> 732

<212> DNA

<213> artificial

<220>

<223> L11 scFv

<400> 135

caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctc 60
acctgcgctg tctctggtta ctccatcagc agtggttact actggggctg gatccggeag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgcccce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240
ctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtgc gcgaggtggg 300
ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagtggaggc 360
ggcggttcag gcggaggtag ctctggcggt ggcggaagtg cactttcttc tgagctgact 420
caggaccctc ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatgc aagctggtac cagcadaagt caggacaggc ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accgcttctc tggctccacc 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
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<210> 148 <211> 244 <212> PPT <213> artificial <220> <223> L17 scPv <400>
148 Gn Val Gn Leu Gn Qu Ser Ay Pro Ay Leu Val Lys Thr Ser du 151015
Thr Leu Ser Leu Thr Cys Ala Val Ser Gy Tyr Ser Ile Ser Ser Ay 202530 Tyr
Tyr Trp Ay Trp lle Arg Gn Pro Pro Gy Lys Ay Leu Gu Trp 354045 Ile Gy
Ser Ile Ser Hs Thr Gy Asn Thr Tyr Tyr Asn Pro Pro Leu 505560 Page 108
Lys Ser Arg Val Thr Ile ser Val Asp Thr Ser Lys Asn G n Phe Ser 65707580
Leu Lyﬁaclt@ﬂtcserccﬁgdftc\{ad; cthfgghhbsc AtecaAgptcTh@ttAb@cgyaiggEycfchyr Cys72859095 Al a
Arg d ‘%/ %/ y Ile Ser Arg Pro Au Tyr Trp Gy Lys Ay Thr 100105110 Leu
Val Thitogatot8srt%ser Gy Ay Gy Ay Ser Gy Ay Ay Ay Ser 115F20125 Gy
Gy Ay Ay Ser Ala Leu Ser Ser Qu Leu Thr Gn Asp Pro Pro 130135140 Val
Ser a4:21A1>a 1Béu Gy Gn Thr Val Thr Leu Thr Cys G n Ay Asp 145150155160
Ser 3131 gz‘gﬁr Tyr Tyr Ala ser Trp Tyr Gn Gn Lys Ser Ay Gn 165170175
Al a Proih eal,:euﬁleem Leu Tyr Gy Lys H's Lys Arg Pro Ser Ay Ile 180185190
Pro Aspzz,g\rg Phe Ser Ay Ser Thr Ser Ay Asp Thr Ala Ser Leu Thr 195200205
< >

<223> L11 scFv

<400> 136

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu Vval Lys Thr Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala val %gr Gly Tyr ser Ile ggr Ser Gly
20

Tyr Tyr Trp Gly Trp Ile Arg ng Pro Pro Gly Lys Gly Leu Glu Trp
35 4 45

Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
50 55 60

Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser ger val Thr Ala Ala Asp Thr Ala val Tyr gyr Cys
5 90 5

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140

val ser val Ala Leu Gly Gln Thr val Thr Leu Thr Cys GIn Gly Asp
145 150 155 160

ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn Gln Lys Ser Gly Gln
165 170 175

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 190

Pro Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
195 200 205

Ile Thr G1ly Ala G1n Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Ser
Page 99



Ile Thr Gy Ala Gn Ala GQu Asp Gu Ala Asp Tyr Tyr Cys Ser Thr 210215220
Arg Ser Arg Lys Gy Asn Pro H's Val Leu Phe Ay Ay @y Thr Gn
225230235240 Leu Thr Val Leu <210> 149 <211> 732 <212> DNA <213> artifici al
<220> <223> L18 scR/ ctggtgaaga cttcggagac cctgtccctc agtggttact

act ggggctg gat ccggcag agtatctctc atactgggaa cacctactac tcagtagaca

cgt ccaagadl®cagttct cc acgftrgtgt attactgt§ed gcgaggt ggg Page 109 ggaattagca
ggcggttcag caggaccctc agcctcagaa ctcctctatg tcaggagaca tactgtgtca

ct caccgitd ser gggcggagiyargrgoagdt 9g1 ciayt BHectY Gl tadyt@irgelrgt aaacacaa

cagctt t cgaggagcgt ct ggggcaaa ct#¥t ggcggt ggcectt a aagctggtac
acggccct ca gaccat cact gaagggcaac ggcaccctgg ggcggaagtg cagacagtca
cagcageagtrhgggatileccag ggggctcagg ccccatgttc tcaccgtctc cactttcttc
cgctcacat g caggacaggc accgcttctc cggaagacga tgttcggcgg gagtggaggc

1

<220> <223> L18 scRi <400> 150 G n
Lys Thr Ser du 151015 Thr

GIn val GIn Leu GIn Glu ser Gly Pro Gly Leu val Lys Thr Ser Glu
5 10 15

Thr Leu Ser Egu Thr cys Ala val Ser Gly Tyr Ser Ile ggr ser Gly
25

TYr Tyr ;rp Gly Trp Ile Arg GIn Pro Pro Gly Lys g
5

40

Page 100

;y Leu Glu Trp

t gagct gact ccaaggagac ccctatactt tggctccacc ggctgactat agggacccag
150 <24zhp>2447<212> PRT <213> artificial
d lleu 782n A u Ser Ay pro Ay Leu val

L
Ser Leﬁ%]]'fpr gi@.ﬁﬁ- .2y Val ser Ay Tyr ser Ile Ser Ser Gy 202530 Tyr Tyr Trp
Gy Trp e Arg n Pro Pro Ay Lys Ay Leu Gu Trp
<220>
<223> L12 scFv
<400> 137
caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctc 60
acctgcgctg tctctggtta ctccatcagc agtggttact actggggctg gatccggcag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgecce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcec 240
ctgaaactga gctctgtgac cgccgcagac acggeccgtgt attactgtge gcgaggtggg 300
ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtcte gagtggaggce 360
ggcggttcag gcggaggtgg ctctggeggt ggcggaagty cactttctte tgagctgact 420
caggaccctc ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accgcttctc tggctccacce 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtgtcg cgagggggac gaggggcaac ccccatgttc tgttcggecgg agggacccag 720
ctcaccgttt ta 732
<210> 138
<211> 244
<212> PRT
<213> artificial
<220>
<223> L12 scFv
<400> 138



354045 Ile Gy Ser Ile Ser Hs Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu
505560 Lys Ser Arg Val Thr Ile ser val Asp Thr Ser Lys Asn A n Phe Ser
65707580 Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg dy Ay Ay Ile Ser Arg pro Gu Tyr Trp Gy Lys Ay Thr
100105110 Leu Val Thr val ser Ser dy dy Ay Ay Ser Ay dy Ay Ay Ser
1151201?%GQ¢/J)F6G1§)8C§V S sy TR GIA gn LB Bé‘rTgérASFlroL%ﬂ? Ty A n Asp Pro Pro
130135140°%al Ser val Al a’Peu Ay A@n Thr ®%al Thr Leu Thr Cys @n dy Asp
145150155160 Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr A n dn Lys ser Ay
A n 166476475 rpagé MMroIleAsar Pebd AsbeThreper éys 1A6n GiprPh@ §erlys His Lys Arg Pro
Ser GI95IIe 180185190 Ao Asp Arg Phe Ser Ay Ser Thr r Ay Asp Thr Al a
Ser Leu Thr 195200205 Ile Thr Ay Ala An Ala Gu Asp Au Ala Asp Tyr Tyr
Cys ValeuThys 280 ZE52) YalyTHBerIVallalAsy Ty AdsvaPrioyrHys ¥l Leu Phe Ay Gy
Ay Thr G n 225230285240 Leu Thr Vai® Leu <210> 151 ¥211> 732 <212> DNA
<213> artificial <220> <223> L19 scEv <400> 151

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140

val Ser val ala Leu Gly GIn Thr val Thr Leu Thr Cys GIn Gly Asp
145 150 155 160

Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn GIn Lys Ser Gly Gln
165 170 175

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 190

Pro Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
195 200 205

Ile Thr Gly Ala GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Ala
210 215 220

Arg Gly Thr Arg Gly Asn Pro His val Leu Phe Gly Gly Gly Thr Gln
225 230 235 240

Leu Thr val Leu

<210> 139
<211> 732
<212> DNA
<213> artificial

<220>

<223> L13 scFv

<400> 139

caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctc 60
acctgcgctg tctctggtta ctccatcage agtggttact actggggctg gatccggcag 120
cccccaggga aggggttgga gtggattggg agtatctcte atactgggaa cacctactac 130
aacccgecce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctec 240
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caggt gcagc acctgcgctg cccccaggga aacccgcccc ct gaaact ga ggaattagca
ggcggtt cag caggaccctc agcctcagaa ctcctctatg tcaggagaca tactgtgtcg
ctcaccgttt tgcaggagtc tctctggtta aggggttgga tcaagagtcg gctctgtgac
ggccggagta gcggaggtgg ctgtgtctgt cctattatgc gtaaacacaa cagcttcctt
cgcgggeggt ta gggcccagga ctccatcagc gtggattggg cgtcaccata cgccgcagac

ct ggggcErRaactust grcteityag s t919gaa aaagfsoteft attastgpscatadagymocat catdo

gagggg 98l Lagt c t ggccoiqyt
R R e e

ccccat gitott gt eygagEed arggyget gadget yygast tegttcc bergatgaatt act gtafc

t caccg t t aagac
R e e R S T Mg B

gagt ggagyecagagottgatitgc Cragyagac cegeidal Git reddaggadcc cera tyyct gact 2o

coiy <0%s EntoRnT Gease et Ell R TR M B Ve S Ty ser
G u PaysaggddacaTimgctviectBagact®mucadhgggyscdda c¥adagSara @argdgratSer 16@ Ser Ser

Gy 202530 Tyr Tyr Trp Gy Trp.lle Arg.Gdn Pro Pro. Gy Lys Gy uGu Trp
S590a5 0T SbeTicBs Srbeqi et Pt RoisBolRe AR bro T Leu
505560ctapec@ar #&rg Val Thr Ile Ser val Asp Thr Ser Lys Asn G n Ple Ser
65707580 Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys
859095 _Ala Ang Ay Ay Gy Ile Ser Arg Pro Gu Tyr Trp Gy Lys Gy Thr

100105%>L6244Val Thr Val Ser ser Ay Ay Ay Ay Ser Gy Ay Ay dy Ser
< PRT
<213§ artificial

<220>
<223> L13 scFv

<400> 140
GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala val ger Gly Tyr Ser Ile ggr ser Gly
20 5

Tyr Tyr Trp Gly Trp Ile Arg ng Pro Pro Gly Lys g}y Leu Glu Trp
35 4

Ile Gly ser Ile Ser His Thr Gly Asn Thr Tyr g%r Asn Pro Pro Leu
50 55

Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser val Thr Ala Ala ggp Thr Ala val Tyr ggr Cys
85

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr GIln Asp Pro Pro
130 135 140

val ser val Ala Leu Gly G1In Thr val Thr Leu Thr Cys Gln Gly Asp
145 150 155 160
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115120125 Ay dy Ay Ay Ser Ala Leu Ser Ser Qu Leu Thr G n Asp Pro Pro
130135140 Vval Ser Val Ala Leu Ay dn Thr Val Thr Leu Thr cys G n Ay Asp
145150155160 Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr Gn dn Lys Ser Ay
G n 165170175 Ala Pro Ile Leu Leu Leu Tyr Ay Lys His Lys Arg Pro Ser Gy
e 180185190 Pro Asp Arg Phe Ser Gy Ser Thr Ser Ay Asp Thr Ala Ser Leu
Thr 1999200203y |[TdrTiur QWryAM a‘EEGTrrP@)ﬁ drushkspysEsergly Abp Tyr Tyr cys Val
Ala 210215220 Arg A% val Arg Ay Pro Hs Val LEd Phe Ay Ay Gy Thr
G n 225230235240 Leu Thr Val Leu <210> 153 <211> 732 <212> DNA <213>
artifi&laaPrec220xeu<z23bed 79r <490ys153 buggrgdagcedaceygElct g cccccaggga
aacccgccce ct gaaddft ga ggaat t agcat®dgcggtt cag caggdlect ¢ agect cagaa
ctcctctatg tcaggagaca tactgtgtct ctcaccgttt scEv tgcaggagtc tctctggtta
agggogt erggast eaacrhgt g ght 6¢ gtTgacSegg@cfgga:gtrar aé?gﬁagglteglgﬂm gtgtctgt
cctattatgc gtldaacacaa cagctt@®®t cccgcagcge t8° gggeccagga ctccatcage

gt ggatt ggg cgtcaccata cgccgcagac ctggggcaaa ctctggcggt ggccttggga

aagct guteathrmcigedet €a ghccht eaptclgasigggaadgr Tet gy gedgahragt ggt t act

agt at ct ct 814 cagt agaca acggttgt gt ggcaccct §€° ggcggaagt g cagacagt ca
cagcagaagt gggatcccag ggggctcagg ccccatgttc cttcggagac actggggctg

at act asrcgrgcyagaly adrt acd gt govall caacefiec bty cagtdlyctirccbget cacat g
caggacérgc accgcttctc é¥gaagacga tgttcéiegg 240

Leu Thr val Leu

<210> 141

<211> 732

<212> DNA

<213> artificial

<220>

<223> L14 scFv

<400> 141

cagdtgcagc tgcaggagtc gggeccagga ctggtgaaga cttcggagac cctgtccctc 60
acctgcgetg tectctggtta ctccatcage agtggttact actggggectg gatccggcag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgccce tcaagagtcg cgtcaccata tcagtagaca cgiccaagaa ccagttctec 240
ctgaaactga gctctgtgac cgccgcagac acggecgtgt attactgtgc gcgaggtggy 300
ggaattagca ggccggagta ctggggcaaa ggcaccctgy tcaccgtctc gagtggaggce 360
ggcggttcag gcggaggtgg ctctggedgt ggcggaagtg cactttettc tgagetgact 420
caggaccctc ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctetaty gtaaacacaa acggcecctca gggatcccag accgettcte tggctccacc 600
tcaggagaca cagcttectt gaccatcact ggggctcagg cdgaagacga ggctgactat 660
tactgtatgg cgaggtcgag gaagggcaac ccccatgttc tgttcggegg agggacccag 720
ctcaccgttt ta 732
<210> 142

<211> 244

<212> PRT

<213> artificial

<220>

<223> L14 scFv

<400> 142
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cctgtccctc gatccggcag cacctactac ccagttctcc gcgaggt ggg gagt ggaggc

t gagct gact ccaaggagac ccctatactt tggctccacc ggctgactat agggacccag <210>
154 <211> 244 <212> PRT <213> artificial <220> <223> L20 scR, <400> 154 G n
Val Gn Leu Gn Gu ser Ay Pro Ay Leu Val Lys Thr Ser Qu 151015 Thr Leu
Ser Leu Thr Cys Ala Val Ser Ay Tyr ser Ile Ser Ser Ay 202530 Tyr Tyr Trp
Ay Trp,lle Arg Gn Pro Pro Gy Lys GI Leu, G u r 354045 Ile Ay Ser Ile
Ser Hi %”TFW @19 'ﬁﬁnG}FhP]”TﬁFrﬂY PAQn e‘PP’B1 LLéSﬁu %OGH’S Ser Arg Val Thr
Ile Ser Val Asp Thr Ser Lys Asn G n he Ser 65707580 Leu Lys Leu Ser Ser
Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Ay Ay Ay lle
Ser Ar§hrpleu @eu'z-gy ThI"r Y2 1Ygd gg'"yﬂl’h?y"lée'iééiggﬁ%ﬁ e Thr Val Ser Ser
Gy dy dy Ay Ser Ay Ay dy y Ser Page 11 115120125 Ay dy Ay Ay
ser Ala Leu Ser Ser Gu Leu Thr G n Asp Pro Pro 130135140 Val Ser Val Al a
Leu d Y@ EIEP Q)X TrPhETq are ﬁ%ﬁ REPsPTE A1vaLys Ady LeMs3M0T™5160 Ser Leu Arg
Thr Tyr Tyr a Ser Trp Tyr n G n Lys Ser y Gn 165170175 Ala Pro Ile
Leu Leu Leu Tyr Jy Lys H's Lys Arg Pro Ser Ay Ile 180185190 Pro Asp Arg
Phe SeﬂeGGg{Y ser ITfﬁrSGSeHng Aiip Rﬁnrﬂm BY'SEyr kel PrArPro Leu

Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr aAla val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140

val ser val Ala Leu Gly GIn Thr val Thr Leu Thr Cys Gln Gly Asp
145 150 155 160

ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr Gln Gln Lys Ser Gly Gln
165 170 175

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 190

Pro Asp Arg Phe Ser Gly Ser Thr ser Gly Asp Thr Ala Ser Leu Thr
195 200 205

Ile Thr Gly Ala GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ala
210 215 220

Arg Ser Arg Lys Gly Asn Pro His val Leu Phe Gly Gly Gly Thr GlIn
225 230 235 240

Leu Thr val Leu

<210> 143
<211> 732
<212> DNA
<213> artificial
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195200205 Ile Thr Ay Ala Gn Ala Qu Asp Au Ala Asp Tyr Tyr Cys Val Ser
210215220 Arg Ser Ala Lys Ay Asn Pro His Val Leu Phe Ay Ay Ay Thr dn
225230235240 Leu Thr Val Leu <210> 155 <211> 732 <212> DNA <213> artifici al
<220> <223> L21 scRt <400> 155 caggtgcagc tgcaggagtc gggcccagga ctggtgaaga
cttcggagac cctgtccctc60 acctgecgetg tctectggtta ctccatcagc agtggttact

act ggggct g gat ccggcagl20 cccccaggga aggggttgga gtggattggg agtatctctc
atactg g ggectactacl80 aacccgcccc tcaagagtcg cgtcaccata tcagtagaca

cgt ccaagaa ccagttctcc240 ctgaaactga gctctgtgac cgccgcagac acggccgt gt
attact gto§e degaggt ggg300 ggaattagca ggccggagta ctggggcaaa ggcaccctgg

t caccgﬁﬂgég‘@éﬁt‘@gaw@%@gg@%f@@@% ChgP geFa ot YRt FEEY G < ggcgg®agt g

cact t t gddvgcdAqocdrdafdrt2 L 1eARIAGC Gh Lyt t Al Oh Sl b gAY Cedt 8gIag Cagacpgt ca
cgctcacat g ccaaggagac480 agcctcagaa cctattatgc aagct ggtac cagcagaagt
caggacHg§eadioe t anoaet 1998 Wtagridoes astptgt daetrdaIrmégercetrdacgggat ¥cag

accgct Aé‘ctcEgécQgCE&S?@Q@%Q;&@%QQ@Q%EQQ&@QSJ t&lchafd@CERALEAGc 9999C146a99
cggaagacga ggct gactat 660 tact gt gcca cCcgggcggt ccggggcaac ccccatgttc

t gt t cOEagar s gIEEEHGTO C-I6EI-A6TY REIICATH A PRGEIIE49C0299189 156 31> 244

<212> Eﬂttﬁ%}é; gg%Eéda&ltg'&bgg%ggfg&ga?c%Etd'gzl‘c G&ctfll E%&a‘?ﬁﬁe n vglh Gn Leu

A@n du S Lys Thr "Ser u 15 Leu ser Leu Thr
Cys Al %Cvattcsmgccmiyggry@ cSetgacpet 99¢99§é@t9@§ﬁt292t5130t9a9ct9act 420
caggaccctc ctgtgtctgt ggcecttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatgec aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctctatg gtaaacacaa acggcecctca gggatcccag accgettete tggcetcecacc 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgttcca cccgcgecat ccacggcaac ccccatgtte tgttcggegg agggacccagd 720
ctcaccgttt ta 732
<210> 144
<211> 244
<212> PRT
<213> artificial
<220>
<223> L15 scFv
<400> 144

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1 5 10 15

Thr Leu Ser LSU Thr Cys Ala val ser Gly Tyr Ser Ile ggr ser Gly
2 25

Tyr Tyr Trp Gly Trp Ile Arg G&n Pro Pro Gly Lys Gly Leu Glu Trp
35 4 45

Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
50 55 60

Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser val Thr Ala ala Sgp Thr Ala val Tyr gyr Cys
85 5

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110
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Tyr
Ay
Arg
Leu
Ay
Val
Ay
Al a
Arg

Tyr Trp Ay Trp
Ser Ile Ser H's
val Thr Ile Ser
Ser Ser val Thr
Gy lle Ser Arg

Ser Ser
Sekeuayal ggﬁ VsérSeSeﬁerGG
Thr Val Thr

Ile Arg Gn Pro Pro
Thr @Ay Asn Thr Tyr
Val Asp Thr Ser Lys
Ala Ala Asp Thr Al a
Pro Glu Tyr Trp Ay
Ser Gy Gy

l%ﬁ GThrGWEl $f-FA§

Gy Lys Ay
Tyr Asn Pro
Asn G n Phe
val Tyr Tyr

Leu Gu Trp 354045 Ile
Pro Leu 505560 Lys Ser
ser 65707580 Leu Lys
Cys 859095 Ala Arg Gy
Lys Gly Thr 100105110 Leu Val Thr
Ser 115120125 dy Ay Ay

eﬁ Py @ 1¥38r35140 Val Ser Val
Leu Gy Thr Cys G n g Asp 145150155160 ser Leu
Thr Tyr Tyr Ala Ser Trp Tyr Gn Gn Lys ser Ay Gn 165170175 Ala Pro
Ile Le<t'u1YL@1V Eén Glyrsed &ﬂaLi?u Elrers SlgysG]ArlgﬂUPT'U Sép ASpyPrp| Rro180185190 Pro Asp
Arg Phe Set® @y Ser Thr Set° @y Asp Thr AM® ser Leu Thr 195200205 Ile Thr
Gy Ala Gn Ala Qu Asp Gu Ala Asp Tyr Tyr Cys Ala Thr 210215220
2252302352e0 val edaTiru ¥ Glre Thr¥ad>ThrSeu<Pin syy 3dn<G1y28spDNA <213>
artifitial <220> <223>11%3 scrR <400> 157 caggt gcagc t]g@aggagtc

Ser Leu Arg Thr I%r Tyr Ala Ser Trp Tyr GIn Gln Lys Ser G1y GIn
5 170

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His LyS Arg Pro Ser Gly Ile

180 185 190

Thr Ala Ser Leu Thr
205

Pro Asp Arg

Phe Ser Gly Ser Thr Ser Gly Asp
195 200

Ile Thr Gly Ala GIn Ala Glu Asp Glu Ala Asp

210 215

Tyr Tyr Cys Ser Thr
220

Leu Phe
235

Gly Gly Gly Thr GIn
240

Ala Ile His Gly Asn Pro His val

230

Arg

Leu Thr val Leu

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

145
732
DNA
artificial

<220>

<223> L16 scFv

<400=> 145

caggtgcagc
acctgcgctg
cccccaggga
aacccgecce
ctgaaactga
ggaattagca
ggcggttcag
caggaccctc
agcctcagaa
ctcctctatg
tcaggagaca

tactgtgtga

tgcaggagtc
tctctggtta
aggggttgga
tcaagagtcg
gctctgtgac
ggccggagta
gcggaggtgg
ctgtgtctgt
cctattatge
gtaaacacaa

cagcttcctt

cgaggagcgc

gggcccagga
ctccatcagc
gtggattgag
cgtcaccata
cgccgeagac
ctggggcaaa
ctctggcgat
ggccttggga
aagctggtac
acggccctca
gaccatcact

gaagggcaac

ctggtgaaga
agtggttact
agtatctctc
tcagtagaca
acggccgtgt
ggcaccctgg
ggcggaagtg
cagacagtca
cagcagaagt
gggatcccag

ggggctcagg

ccccatgtte

cttcggagac
actggggctg
atactgggaa
cgtccaagaa
attactotgc
tcaccgtctc
cactttcttc
cgctcacatg
caggacaggc
accgcttcte
cggaagacga

tgttcggegy
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cctgteccte
gatccggeag
cacctactac
ccagttctcc
gcgaggtogg
gagtggaggc
tgagctgact
ccaaggagac
ccctatactt
tggctccacc
ggctgactat

agggacccag

60
120
180
240
300
360
420
480
540
600
660
720



acctgcgctg
ct gaaact ga
caggaccctc
t caggagaca
ct ccat cagc

ggccttggga

tctctggtta
gct ct gt gac
ctgtgtctgt
cagcttcctt

gtggattggg
aagct ggt ac

agt ggt FHErcHgtatact ct ¢
cagacagt ca cagcagaagt
act gggegring auact gggaa

cccccaggga
ggaat t agca
agcct cagaa
tact gttcgg
cgt caccat a
acggccctca
t cagt agaca
gggat cccag
cgt ccaagaa

agggot t gga
ggccggagt a
cctattatgc
cgcggt cggt
cgccgcagac
gaccat cact
acggccgt gt
ggggct cagg
attactgtgc

aacccgcccc
ggcggt t cag
ctcctctatg
ctcaccgttt
ct ggggcaaa
gaggggcaac
ggcaccct gg
ccccatgttc
tcaccgtctc

t caagagt cg
gcggaggt gg
gt aaacacaa
ta gggcccagga

ctctggcggt
ctggtgaa a
ggcggaagﬁg
cttcggagac
cactttcttc

cgct cagsily dddgacaggc accgcttctc cggaagacga tgttcggecgg cctgtccctc
gat ccg g ﬁ gt@clpc ccagttctcc gcgaggt ggg gagt ggagge tgagct gact
ccaaggagac ccctatactt tggctccacc ggctgactat agggacccag <210> 158 <211> 244
<212> ARP><213> artificial <220> <223> L23 scR <400> 158 A n Val A@n Leu
dn d vPYo Ay Leu Val Lys Thr Ser G u 151015 Thr Leu Ser Leu Thr
Cys Al aodal 19er Ay Tyr Ser Ile Ser Ser Ay 202530 Tyr Tyr Trp Ay Trp Ille
Ng(]nHwIWoG Lys. Gy suGu'ﬁ&£M@ﬁlhaGySmlleSm Hi s Thr
Gy AshlTHi! )7 Lw‘-‘yrg%ﬁhpﬁar By rae) gal Lys T§ér5§,&r@ Wal Thr Ile ser Val
Asp Thr Ser Lys Asn G n Phe Ser 580 Leu Lys Leu Ser Ser Val Thr Ala
Al a ASF Thr Ala Val Tyr Tyr gys 859095 Al a Arg Gy Ay Ay Ile Ser Arg Pro
G u TyfhrTkge &8y '-EVST@ 9ys-|-ﬁ',la Bbe519ly DeuSYAlTT Or\ﬁﬁ" @é’r Ser Ay Ay Gy
Gy Ser dy Ay y Ay ser 115120125 Ay Ay Ay Ay ser Ala Leu Ser Ser
G u Leu Thr G n Asp Pro Pro 130135140 Val Ser _Val Ala Leu dy @n Thr Va
Thr LelVTTRY" @yg qiyrﬁqg y %Aéﬁg Gln Pro Pro Gly Lys G]y Leu Glu Trp
Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
50 55 60
Lys ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe Ser
65 70 75 8O
Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110
Leu val Thr val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125
Gly Gly Gly Gly sSer Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140
val Ser val Ala Leu Gly GIn Thr val Thr Leu Thr Cys Gln Gly Asp
145 150 155 160
Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr Gln GIn Lys Ser Gly Gln
165 170 175
Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 1920
Pro Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
195 200 205
Tle Thr Gly Ala GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Thr
210 215 220
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145150155160 Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr A n A@n Lys Ser Ay
G@n 165170175 Ala Pro Ile Leu Leu Leu Tyr Gy Lys H's Lys Arg Pro Ser Ay
Il e 180185190 Pro Asp Arg Phe ser Gy Ser Thr Ser Ay Asp Thr Ala Ser Leu
Thr 195200205 Ile Thr Ay Ala An Ala Gu Asp Au Ala Asp Tyr Tyr cys Ser
Ala 210215220 Arg Ser Val Arg Gy Asn Pro H's Val Leu Phe Gy Ay dy Thr
G n 225230235240 Leu Thr Val Leu <210> 159 <211> 732 <212> DNA <213>

arti fi%rgaﬁekzie)iyiz@s'% AredlRs Vad4gos>Phs g1y &4yt ade ngt gcgct g cccccaggga
aacccgctcc ctgaaactga ggaattagca tgcaé agtc tctctggtta aggggttgga

t caagagtcg gctctgtgac ggccggagta gggcccagga ctccatcagc gtggattggg

cgt cackett Ahcyetdedagac ct ggggcaaa ctggtgaaga cttcggagac agtggttact
actggggctg agtatctctc atactgggaa tcagtagaca cgtccaagaa acggccgt gt
attactgtgc ggcaccctgg tcaccgtctc Page 117 cctgtccctc gatccggcag

cacct acile dddgttctcc gcgaggt ggg gagt ggaggc ggcggttcag gcggaggt gg
ctctgg g@ﬁggaagtg cactttcttc tgagctgact420 caggaccctc ctgtgtctagt
ggcctt goga Gagasiegira cgctcacatg ccaaggagac480 agcctcagaa cctattatgce
aagct ggt.ac cagcagaagt caggacaggc ccctatactt540 ctcctctatg gtaaacacaa
acggccg %(gg gggatgccag accgettctce t ggct ccacc600

<400> 147

caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctce 60
acctgcgctg tctctggtta ctccatcagc aghtggttact actggggctg gatccggcag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgcccc tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240
ctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtgce gcgaggtggg 300
ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagtggaggc 360
ggcggttcag gcggaggtgg ctctggcggt ggcggaagtg cactttcttic tgagctgact 420
caggaccctc ctgtgtctgt ggccttggga cagacagtca cgcetcacatg ccaaggagac 480
agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accgcttcte tggctccacc 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtagca cgaggtcgag gaagggcaac ccccatgttc tgttcggcgg agggacccag 720
ctcaccgttt ta 732
<210> 148

<211> 244

<212> PRT

<213> artificial

<220>

<223> L17 scFv

<400> 148

GIn val G1In Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Ccys aAla val Ser ser Ile
20

25

Gly Tyr Sgr ser Gly
3

Tyr Tyr Tgp Gly Trp Ile Arg GIn Pro Pro Gly Lys g1y Leu Glu Trp
3 40 5

Ile G%y ser Ile Ser His Thr Gly Asn Thr Tyr
5

TYyr Asn Pro Pro Leu
55 60
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t caggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgact at 660
tactgtatcg ccaggagcaa caagggcaac ccccatgttc tgttcggcgg agggacccag720
ctcaccgttt ta732 <210> 160 <211> 244 <212> PRT <213> artificial <220> <223>
L24 scFy <400> 160 Gn Val Gn Leu Gn Gu ser Ay Pro Ay Leu Val Lys Thr
Ser GQu 151015 Thr Leu ser Leu Thr Cys Ala Val Ser Ay Tyr Ser Ile Ser ser
Ay 202530 Tyr Tyr Trp Ay Trp Ille Arg Gn Pro Pro Ay Lys Ay Leu Qu Trp

354045 1l1e d e | e_Ser. Hi s, Thr y_Asn Thr Tyr r_.Asn Pro Pro Leu
Soaneouis, Secate XA Ui Rbeet ™ &3p Uiy s&Shvren Blp ¥4l & n Phe Sor
65707580 Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Ay dvy lle Ser Arg Pro.d u. Tyr Trp . dy Lys Ay Thr
100105'1%")’.5&5%‘{/3:13}{@@’ Yf’?l ¥@eﬁ?§€ﬁa@8? leRVe) yab%rﬁf Wy ay dy ady Ser
115120125 Ay Ay Ay Ay Ser Ala Leu Ser Ser Qu Leu Thr G n Asp Pro Pro
130135140 Val Ser1 Va]I A&a Leu GIPy G.n Thr _Val _Thr Le]u Thr Cys A n Gy Asp
14515015548 S8&rs K etIYAt Y ThY AT9rEleyGTualPd Seh HEEIYdH an Lys ser'@y
G n 165170175 a Prolle Leu Leu Leu Tyr Ay Lys H's Lys Arg Pro Ser Ay

Ile 180185190 Pro_Asp Arg Phe_Ser. Gy Ser Thr _Ser GI); Asp Thr Ala Ser Leu
Thr Leu val Thr val ser Ser Gly G;g Gly GTy ser Gly g%g Gly G1y Ser

115 1

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr Gln Asp Pro Pro
130 135 140

val ser val Ala Leu Gly GIn Thr val Thr Leu Thr Cys GIn Gly Asp
145 150 155 160

Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn GIn Lys Ser Gly GIn
165 170 175

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 190

Pro Asp Arg Phe Ser Gly Ser Thr Sser Gly Asp Thr Ala Ser Leu Thr
195 200 205

Ile Thr Gly Ala GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Thr
210 215 220

Arg Ser Arg Lys Gly Asn Pro His val Leu Phe Gly Gly Gly Thr Gln
225 230 235 240

Leu Thr val Leu

<210> 149
<211> 732
<212> DNA
<213> artificial

<220>
<223> L18B scFv

<400> 149
caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctc 60

acctgcgctg tctctggtta ctccatcagc agtggttact actggggctg gatccggcag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgcccc tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240

ctgaaactga gctctgtgac cgccgcagac acggeegtgt attactgtgc gecgaggtggg 300
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195200205 Ile Thr Ay Ala Gn Ala Qu Asp Qu Ala Asp Tyr Tyr Cys Ile Ala
210215220 Arg Ser Asn Lys Gy Asn Pro His Val Leu Phe Ay Ay Ay Thr dn
225230235240 Leu Thr Val Leu <210> 161 <211> 732 <212> DNA <213> artifici al
<220> <223> L25 scPv <400> 161 caggtgcagc acctgcgctg cccccaggga aacccgcccc
ct gaaact ga ggaattagca ggcggttcag caggaccctc agcctcagaa ctcctctatg

t caggag@aatigaat gicaggats taasRuhid ggt graggagtachedet gafthdagaggggt tisga

t caagagt cg_gct ct gt gac ggccggagta gcggaggt gg ctatgtctgt cctattat

ot anaciiTT ¥ag I PIRHOR e bAnYSS P gyt ELidtar et FRRFISESt ot gt ggg

Cgt caccdtjgacde Couagad gt iddggawaga cahaiagte0ghc1@acigt g@@gag=agct ggt4so

acggccct ca a%?}ccatcact caagg%%aac ct ggt gaaga agt ggttact agtatct %)c

t cagt apHCA HRGSE G 9g o) C@%‘@%g FPRSFHabtCataa cagaa%‘

gggat cearycgdyIaaag@as e @i gggdtceggngacycatd@oagetdart act gomaa

cgtccaa%ga attact gt gc tcaccqgtctc cactttcttc cgctcacatg ca gacaget%ﬁ
ctdc

t

accgct 98258 89atg4tt gqaf&%(;eab 999467 ¢ EF LR R HYEAY Bhcct a
ccagt t edc@grgies agRbEAI g U AP GARIHE LGt HAEH e §RRPIARMIEc@aft at actyy
t ggct ccacc ;%%Ct gactat agggacccag <210> 162 <211> 244 <212> PRI, <213>
artifiEYAFCEI30% <223> L25 scFy <400> 162 G n Val A@n Leu An d% Ser Ay
Pro Ay Leu Val Lys Thr Ser du 151015 Page 119 Thr Leu Ser Leu Thr Cys
Al a Vakﬁsier %%y Tyr Ser Ile Ser Ser Ay

< >

<212> PRT _
<213> artificial

<220>
<223> L18 scFv

<400> 150

GIn val G1n Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1 5 10 15

Thr Leu ser Leu Thr Cys Ala val ser Gly Tyr Ser Ile Ser Ser Gly
20 25 30

Tyr Tyr ggp Gly Trp Ile Arg ggn Pro Pro Gly Lys ggy Leu Glu Trp

Ile G&y Ser Ile Ser His ghr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
5 5 60

Lys Ser arg val Thr Ile Ser val Asp Thr Ser Lys Asn Gin Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser val Thr ala aAla Agp Thr Ala val Tyr Tyr Cys
85 9 a5

Ala arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140

val Ser val Ala Leu Gly GIn Thr val Thr Leu Thr Cys GIn Gly Asp
145 150 155 160

Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn GIn Lys Ser Gly GIn
165 170 175
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202530 Tyr Tyr Trp Ay Trp Ile Arg Gn Pro Pro Ay Lys Gy Leu Qu Trp
354045 Ile Ay Ser Ile Ser H's Thr Ay Asn Thr Tyr Tyr Asn Pro Pro Leu
505560 Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn G n Phe Ser
65707580 Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg dy Ay Ay Ile Ser Arg Pro Qu Tyr Trp Ay Lys Ay Thr

100105110 Leu Val Thr Val Ser Ser Ay Ay Ay Ay Ser Ay Ay Ay Ay Ser

115120 )é Gy Gy Ay Ser _Ala Leu Ser Ser Qu L u Thr G n Asp Pro Pro

130135’1 g éfﬁ f e e G ELYE A HﬁﬁrA%lprer@FDr Cys G@n Ay Asp
eu yr

145150155160 Ser Arg Thr Tyr ‘?‘yr Al a Ser Trp
A n 165170175 Ala Pro Ile Leu Leu Leu Tyr
Ile 186’?851'93 ?’rPBeA%eﬁ %}YgSfﬁhgh%

Gn dAn Lys Ser Ay
y_Lys Hs Lys Arg Pro Ser Ay
r§ly @é’rT%r‘”%egte"Gey B¥p Thr Ala Ser Leu
Thr 19520020 le Thr Ay Ala n Ala Gu Asp u Ala Asp Tyr Tyr Cys Thr
Thr 210215220 Ar Ser Asn Lys Ay Asn Pro Hs Val Leu Phe Ay Gy Gy Thr
dn 225‘232%%@1)4 Ee‘i}“TMa g}ag ApR (P12 I@APe Ty T £Y8 & 1HY PRT <213> Hono
sapi ens < > 163

225

Leu Thr val Leu

Arg Ser val Lys Gly Asn Pro His val Leu Phe Gly Gly Gly Thr Gln
230

240

<210> 151

<211> 732

<212> DNA

<213> artificial

<220>

<223> L19 scFv

<400> 151

caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctce 60
acctgcgctyg tctctggtta ctccatcage agtggttact actggggetg gatccggeag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgccce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240
ctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtgce gcgaggtggg 300
ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtctce gagtggaggc 360
ggcggttcag gcggaggtgg ctctggeggt ggcggaagtg cactttcttc tgagctgact 420
caggaccctc ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accgcttctc tggctccacc 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtgtcg cgcgggeggt gaggggcaac ccccatgttc tgttcggegg agggacccag 720
ctcaccgttt ta 732
<210> 152

<211> 244

<212> PRT

<213> artificial

<220>

<223> L19 scFv

<400> 152

Gln val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
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Ser Ay Tyr Tyr Trp Gy

<400> 164 Ser

Il e Ser

H s Thr

<210> 164 <211> 16 <212> PRT <213> Honp sapi ens

@y Asn Thr Tyr Tyr Asn Pro Pro Leu Lys Ser
151015 <210> 165 <211> 9 <212> PRT <213> artificial

<220> <223> H3 heavy
chain CDR3 <400> 165 Phe Met Gy Phe Ay Arg Pro Qu Tyr
9 <212> PRT <213> artificial

15 <210> 166 <211>

<220> <223> H4 heavy chain CDR3 <400> 166 Trp

Leu Ay Phe Ay Arg Pro Qu Tyr

artificial

15 19210> 167 <211>19 <212> PRT <213>

A g Prﬂ\rq_é‘h Ier |2_%‘§ Tﬁgl&é A"Pa&/rf‘?%%r? G%y Tyr Ser Ile ggr ser Gly

TYyr

Ile

Lys

65

Leu

Ala

Leu

val

145

Ser

Ala

Pro

Ile

Tyr

Gly

50

Ser

Lys

Arg

val

Gly

Ser

Leu

Pro

ASP

Thr

210

Ala

Thr

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

<220>

Trp

35

Ser

Arg

Leu

Gly

Thr

115

Gly

val

Arg

Ile

Gly

val

val

153
732
DNA

Gly

Ile

val

ser

Gly

val

Gly

Ala

Thr

Leu

180

Phe

Ala

Arg

Leu

Trp

Ser

Thr

Ser

85

Gly

ser

Ser

Leu

Tyr

Leu

Ser

GlIn

Gly

artificial

Ile

His

Ile

70

val

Ile

ser

Ala

Tyr

Leu

Gly

Ala

Asn
230

Arg

Thr

55

Ser

Thr

Ser

Gly

Leu

135

Gln

Ala

TYr

Ser

Glu

215

Pro

GlIn
40
Gly
val
Ala
Arg
Gly
1
Ser
Thr
Ser
Gly
Thr
200

Asp

His

Pro

Asn

Asp

Ala

Pro

105

Gly

Ser

val

Trp

Glu

val

Pro

Thr

Thr

ASp

90

Glu

Gly

Glu

Thr

TYr

170

His

Gly

Ala

Leu

Gly

Tyr

Ser

75

Thr

Tyr

ser

Leu

Leu

155

Gln

Lys

Asp

Asp

Phe
235

Lys

TYr

60

Lys

Ala

Trp

Gly

Thr

140

Thr

Gln

Arg

Thr

Tyr

220

Gly
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Gly
45

Asn
Asn

val

Gly

Cys

Lys

Pro

Ala

205

Tyr

Gly

Leu

Pro

Gln

TYr

Lys

Gly

Asp

GlIn

Ser

Ser

190

Ser

Cys

Gly

Glu

Pro

Phe

TYr

95

Gly

Gly

Pro

Gly

Gly

Gly

Leu

val

Thr

Trp

Leu

Ser

80

Cys

Thr

Ser

Pro

Asp

160

Gln

Thr

Ala

GlIn
240

<220> <223> H5 heavy chain CDR3 <400> 167 Phe Leu Ay Phe Ay



<212> PRT <213> artificial <220> <223> H6 heavy chain CDR3 <400> 168 Phe
Phe Ay Phe Ay Arg Pro Qu Tyr 15 <210> 169 <211> 9 <212> PRT <213> Honp
sapiens <400> 169 Gy Ay Ay Ile Ser Arg Pro Qu Tyr 15 <210> 170 <211> 12
<212> PRT <213> Hono sapi ens <400> 170 Asn Ser Arg Asp Ser Ser Qy Asn Pro
H s Val Leu 1510 <210> 171 <211> 12 <212> PRT <213> artificial <220> <223>
Li |i gktz23shaizn £&BPR3 <400> 171 Ala Ser Arg Ser val Ser Ay Asn Pro Hi s val

Leu 151 <21%%§ 172 <211> 12 <212> PRT <213> artificial <220> <223> L2 |ight
chain 0z ;533 yal @k Aég 64 }@4 val AstyBEQ+HI s Valggleu 1510
gc gc gadg & C tg a tHlcag <%?c t 260 )

<210> 1§%§<2 I> 127 SIS PRI 2218>"art i1 ci al S 50> 223> L3 |ight chain
CDR3 <#&QUgcdcr8 tctctggtta ctccatcage agtggttact actggggetg gatccggcag 120

cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180

aacccgccce tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240

ctgaaactga gctctgtgac cgccgcagac acggcegtgt attactgtgc gcgaggtggg 300

ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagtggagge 360

ggcagttcag gcggaggtgg ctctggcggt ggcggaagtg cactttcttc tgagctgact 420

caggaccctc ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480

agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540

ctcctctatg gtaaacacaa acggccctca gggatcccag accgcttcte tggctccacc 600

tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660

tactgtgtct cccgcagecge gaagggcaac ccccatgttc tgttcggegg agggacccag 720

ctcaccgttt ta 732

<210> 154

<211> 244

<212> PRT

<213> artificial

<220>

<223> L20 scFv

<400> 154

GIn val GIn Leu GIn Glu ser Gly Pro Gly Leu val Lys Thr Ser Glu

1 5 10 15

Thr Leu Ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile Ser Ser Gly

20 25 30
Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu Trp
35 40 45
Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
50 55 60

Lys Ser Arg val Thr Ile Ser val Asp Thr ser Lys Asn Gln Phe Ser

65 70 75 80

Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys

B5 90 g5
Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110
Leu val Thr val ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
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val Ser Arg Ala Val Val Gy Asn Pro His Val Leu 1510 <210> 174 <211> 12
<212> PRT <213> artificial <220> <223> L4 |ight chain coR3 <400> 174 ser
Thr Arg ser ser Lys Ay Asn Pro His val Leu 1510 <210> 175 <211> 12 <212>
PRT <213> artificial <220> <223> L5 light chain coR3 <400> 175 Ala ser Arg
Ser Ser Lys Ay Asn Pro H s val Leu 1510 <210> 176 <211> 12 <212> PRT <213>
artificial <220> <223> L6 |light chain coR3 <400> 176 Met ser Arg ser lle
Trp Ay Asn Pro H's Val Leu 1510 <210> 177 <211> 12 <212> PRT <213>

artifi %15 > 48 Li L.Thr Thr Arg Ser Thr
Gn émhy %%QG = ?/a?ELE%EI 384 203 6 %ﬁ By ol T oRT <9155
art|f|C| aI <220> <223> L9 light chain coR3 <400> 178 val Ala Arg Ser Asn
Lys G\Ya'lAgg'r ng 'aSLe\da%'l))‘EW Jl’ﬁrlQ/a'I Thr Leu Thr Cys GIn Gly Asp

145 155 160

Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn GIn Lys Ser Gly GIn
165 170 175

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 1380

Pro Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
195 200 205

Ile Thr Gly Ala GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val Ser
210 215 220

Arg Ser Ala Lys Gly Asn Pro His val Leu Phe Gly Gly Gly Thr Gln
225 230 235 240

Leu Thr val Leu

<210> 155

<211> 732

<212> DNA

<213> artificial

<220>

<223> L21 scFv

<400> 155

caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctc 60
acctgcgctg tctctggtta ctccatcagc agtggttact actggggctg gatccggeag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgcccc tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240
ctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtgc gcgaggtggg 300
ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagtggaggc 360
ggcggttcag gcggaggtgg ctctggcggt ggcggaagtg cactttcttc tgagctgact 420
caggaccctc ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggc ccctatactt 540
ctcctctatg graaacacaa acggccctca gggatcccag accgcttete tggctccacc 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtgcca cccgggeggt ccggggcaac ccccatgttc tgttcggecgg agggacccag 720
ctcaccgtit ta 732

Page 114



<210> 179 <211> 12 <212> PRT <213> artificial <220> <223> L10 light chain
cDR3 <400> 179 Ile Ser Arg Ser Ile Tyr Ay Asn Pro His Val Leu 1510 <210>
180 <211> 12 <212> PRT <213> artificial <220> <223> L11 |ight chain cDR3
<400> 180 Ser Ser Arg Ser Arg His Ay Asn Pro H's Val Leu 1510 <210> 181
<211> 12 <212> PRT <213> artificial <220> <223> L12 light chain CDR3 <400>
181 val Ala Arg Ay Thr Arg Ay Asn Pro H's Val Leu 1510 <210> 182 <211> 12
<212> PR}, <33%8> artificial <220> <223> L13 light chain cDR3 <400> 182 val
Thr Ar@lasn2MAg Tyr Ay Asn Pro Hs val Leu 1510 <210> 183 <211> 12 <212>
PRT <2§2%;§ar§t§1ffjic%aﬁl <220> <223> L14 light chain cDR3 <400> 183 Met Ala Arg
ser Arg Eys y ASH Pro Hi's Val Leu 1510 <210> 184

<220>
<223> L21 scFv

<400> 156

GIn val GlIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1

Thr Leu ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile Ser Ser Gly
20 25 30

Tyr Tyr Tgp Gly Trp Ile Arg GIn Pro Pro Gly Lys ggy Leu Glu Trp
3 40

Ile G%y Ser Ile Ser His T?r Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
5 5 60

Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe Ser

Leu Lys Leu Ser Sgr val Thr Ala Ala Asp Thr Ala val Tyr ggr Cys
8 90

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu Val Thr val ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140

val ser val Ala Leu Gly GIn Thr val Thr Leu Thr Cys GIn Gly Asp
145 150 155 160

ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn Gln Lys Ser Gly Gln
165 170 175

Ala Pro Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 190

Pro Asp Arg Phe Ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
195 200 205

ITe Thr Gly Ala GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Thr
210 215 220

Arg Ala val arg Gly Asn Pro His val Leu Phe Gly Gly Gly Thr GlIn
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<211> 12 <212> PRT <213> artificial <220> <223> L15 |ight chain CDR3 <400>
184 ser Thr Arg Ala lle Hs Ay Asn Pro H's val Leu 1510 <210> 185 <211> 12
<212> PRT <213> artificial <220> <223> L16 light chain CDR3 <400> 185 val
Thr Arg ser Ala Lys Ay Asn Pro Hs val Leu 1510 <210> 186 <211> 12 <212>
PRT <213> artificial <220> <223> L17 |ight chain CDR3 <400> 186 ser Thr Arg
ser Argpsdlys Ay Asn PrpsgHi s val Leu 1514} <210> 187 <21im 12 <212> PRT <213>
artificial <220> <223> L18 |ight chain CDR3 <400> 187 val Thr Arg Ser Val
Lys 4y, AsQ- %8 H,s val Leu 1510 <210> 188 <211> 12 <212> PRT <213>

Thr Leu Ser Leu Thr cys Ala val Ser
20 25

Tyr Tyr Trp Gly Trp Ile Arg Gln Pro
35 40

Ile Gly Ser Ile Ser His Thr Gly Asn
50 55

Gly Tyr

Thr Tyr

Pro Gly

ser Ile Ser Ser Gly
30

Lys Gly Leu Glu Trp
45

Tyr Asn Pro Pro Leu
60
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artificial ><223> L19 light chain CDR3 <400> 188 val Ala Arg Al a val
Arg Ay Asn Pro H s val Leu 1510
<210> 157
<211> 732
<212> DNA .
<213> artificial
<220>
<223> L23 scFv
<400> 157
caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtccctce 60
acctgecgetg tctcectggtta ctccatcage agtggttact actggggctg gatccggceag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgecccc tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240
ctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtgce gcgaggtgag 300
ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtcte gagtggaggce 360
ggcggttcag gcggaggtgg ctctggcggt ggcggaagtg cactttcttc tgagctgact 420
caggaccctc ctgtgtctgt ggccttggga cagacagtca cgctcacatg ccaaggagac 480
agcctcagaa cctattatgc aagctggtac cagcagaagt caggacaggce ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accgettctc tggctccacce 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgttcgg cgcggtcggt gaggggcaac ccccatgttc tgttcggegg agggacccag 720
ctcaccgttt ta 732
<210> 158
<211> 244
<212> PRT
<213> artificial
<220>
<223> L23 scFv
<400> 158
GIn val G1n Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1 5 10 15



<210> 189

190 <211> 12 <212> PRT <213> artificial

<400> 190 Al a Thr Arg Al a Val

<211> 12 <212> P
191 SpSAd AFgVs T"‘\”/

<212>
Al a Ar
PRT <

RT <213> art|f|C|aI

Ser Asn L
40 (50 561 S er

> artifj

oSAY ﬁ‘i/

Asn Pro

ci al

Aﬁ%ﬂ-ﬁr

<211> 12 <212> PRT <213> artificial
COR3 <400> 189 Val

<220> <223> L20 light chain

Ser Arg Ser Ala Lys Ay Asn Pro H's Va

Leu 1510 <210>

<220> <223> L21 |light chain CDR3

s 8l

i s Val

Leu

Arg Gy Asn Pro His Val
<220> <223> 1231

SIRIE

Leu 1510 <210> 191
ht chain COR3 <400>

<210> 192 <211> 12
<220> <223> L24 [ight chain COR3 <400> 192 Ile

Leu 1510 <210> 193 <211> 12 <212>
0‘;""‘<2]z%§1i%§pﬂ*ﬁm kil AYCREs ¥300> 193 Thr Thr Arg
Ser Asn Lys Ay Asn Pro H s Va

Ala Arg Gly G1y Gly Ile Ser Arg Pro Glu Tyr Trp Gly Eys Gly Thr
100 10

Leu val

Gly

val
145

Ser Leu

Ala Pro
Pro

Asp

Thr
210

Ile

Arg Ser

225

Leu Thr

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

<220>
<223>

<400>
caggtgc

acctgcg
cccecag
aaccegc
ctgaaac

ggaatta

Thr
115

Gly

val

Arg

Ile

Gly

val

val

159
732
DNA
arti
L24

159
age

ctg
gga
CCC
tga

gca

val ser

Gly ser

Ala Leu

Thr Tyr

165

Leu Leu

180

Phe Ser

GlIn

Ala

Arg Gly

Ser

Ala

Tyr

Leu

Gly

Ala

Asn

Gly Gly

120

Leu
135

Ser
GIn Thr
Ala Ser
Tyr Gly

Thr
200

ser

Glu
215

Asp

Pro His

230

Leu

ficial

SCFv

tgcaggagtc
tctctggtta
aggggttgga
tcaagagtcg
gctctgtgac

ggccggagta

gggcccagga
ctccatcagc
gtggattggg
cgtcaccata
cgccgcagac

ctggggcaaa

105

Gly

Ser

val

Trp

Glu

val

Gly

Glu

Thr

Gly

Ala

Leu

Ser

Leu

Leu

155

Gln

Lys

Asp

ASp

Phe
235

ctggtgaaga

agtggttact

agtatctctc

tcagtagaca

acggcegtgt

ggcaccctgyg

Gly

Thr

140

Thr

Gln

Arg

Thr

Tyr

220

Gly

Cys

Lys

Pro

Ala

205

Tyr

Gly

Gly

Asp

Gln

Ser

ser

190

Ser

Ccys

Gly

cttcggagac

actggggctg
atactgggaa

cgtccaagaa

attactgtgce

tcaccgtectce
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Gly ser

Pro Pro
Gly Asp
Gly Gln
Gly Ile
Leu Thr

ser

Gln
240

Thr

cctgtecctc
gatccggcag
cacctactac
ccagttctec
gcgaggtagg
gagtggaggc

60
120
180
240
300
360



1510 <210> 194 <211> 11 <212> PRT <213> Honp sapi ens <400> 194 G n Ay Asp
Ser Leu Arg Thr Tyr Tyr Ala Ser 1510 <210> 195 <211> 7 <212> Pra <213> Hono
sapi ens <400> 195 Ay Lys Hi s Lys Arg Pro Ser 15 <210> 196 <211> 330 <212>
Pra <213> artificial <220> <223> hunman |1gG constant region TM <400> 196 Al a
Ser Thr Lys Gy Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 151015 Ser Thr
Ser G?’g YechBrgcib@ggdbg deetydehyt %@gdaggltgv%ctld&tésﬁbagﬂgaze2530 #he Pro du
Pro Val Thr Val Ser Trp Asn Ser y Ala Leu Thr Ser 354045 Gy val His Thr
Phe Pr@R9BRECOYAI CHIEUt PR 996719892 CPYARBLLATHICISRF2Y05BEB93%E Ser B8 val val
Thr Va} gt 0:g38T ccP8E+226¢ alaﬁé'tg@té{c Ig?ca%ﬁ’gt-rhﬁgg@éz 698QtI¥dcrkl e CyspAsn Val
Asn H's Lys Pro Ser Asn Thr Lys Va p Lys 859095 Lys Val GQu Pro Lys Ser
COys Asfracyistathrotapacarpi aCyecaoier PSR ICFSAI1B0ETLICLS WastMs<Pro A% Ala Al a

Ay A aghaes! cayett e Jatth2her BhQadRtSyol 5048423 ggctgactat 660

tactgtatcg ccaggagcaa caagggcaac ccccatgttc tgttcggcgg agggacccag 720
ctcaccgttt ta 732
<210> 160

<211> 244

<212> PRT

<213> artificial

<220>
<223> L24 scFv

<400> 160

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1

Thr Leu Ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile Ser Ser Gly
20 25 30

Tyr Tyr Trp Gly Trp Ile Arg G%n Pro Pro Gly Lys ggy Leu Glu Trp
35 4

Ile Gly Ser Ile Ser His Thr Gly Asn Thr Tyr T%r ASn Pro Pro Leu
50 55 6

Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser ggr val Thr Ala Ala Sgp Thr Ala val Tyr Tyr Cys
95

Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Leu val Thr val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Gly Gly ser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
130 135 140

val ser val Ala Leu Gly Gln Thr val Thr Leu Thr Cys GIn Gly Asp
145 150 155 160

Ser Leu Arg Thr Tyr Tyr Ala Ser Trp Tyr GlIn GlIn Lys Ser Gly Gln
165 170 175
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Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Qu Val Thr Cys 130135140
Tyr Val Asp Ay Val Qu Val H's Asn Ala Lys Thr Lys Pro Arg A u 165170175
GQu d@n Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 180185190
Hs @n Asp Trp Leu Asn Ay Lys GQu Tyr Lys Cys Lys Val Ser Asn 195200205
Lys Ala Leu Pro Ala Pro Ile Gu Lys Thr Ile Ser Lys Ala Lys Ay 210215220
A n ProlAre Ge 1IRuoLdd DelVayr BYY LTBrHilselysPheg PR seerc1ir gled u G u
225230235240 Metl8Thr Lys Asn d rl8¥al Ser Leu Thrl%@ys Leu Val Lys Ay Phe
Tyr 245250255 Pro Ser Asp Ile Ala Val Qu Trp Au Ser Asn Gy Gn Pro Qu
Asn 26R26R<7 ArdSihe T3er EWSsdirhi Wer RE19 RPTMAA 1A S rAs B¢ Asp Gy Ser Phe
Phe 2752802839%beu Tyr Ser Lyg200eu Thr Val AspObys Ser Arg Trp Gn An Ay
Asn 290295300 Val Phe Ser Cys Ser Val Met His Qu Ala Leu H's Asn Hi s Tyr
Thr 30PRLORISIZ0NG avnlyse SR Abple1SS1aLRM B4 10 Q)6 Melyy 325330 <210> 197
<211> 3302¥212> PRT <213>287tificial <22022223> human | gG constant region
DM <400> 197 Ala Ser Thr Lys Gy Pro Ser Val Phe Pro Leu Ala Pro Ser Ser

Lys 154Q18¢5@kn THE S8 a{d ¥rd3nys TAN el 81)-@tly Gy R¥Scileu Val Lys Asp Tyr
202530225 230 235 240

Leu Thr val Leu

<210> 161

<211> 732

<212> DNA

<213> artificial

<220>

<223> L25 scFv

<400> 161

caggtgcagc tgcaggagtc gggcccagga ctggtgaaga cttcggagac cctgtcccte 60
acctgcgctg tctctggtta ctccatcage agtggttact actggggetg gatccggeag 120
cccccaggga aggggttgga gtggattggg agtatctctc atactgggaa cacctactac 180
aacccgcceec tcaagagtcg cgtcaccata tcagtagaca cgtccaagaa ccagttctcc 240
Cctgaaactga gctctgtgac cgccgcagac acggccgtgt attactgtgc gcgaggtggg 300
ggaattagca ggccggagta ctggggcaaa ggcaccctgg tcaccgtctc gagtggaggce 360
ggcggttcag gcggaggtgg ctctggcggt ggcggaagtg cactttcttce tgagctgact 420
caggaccctc ctgtgtctgt ggcecttggga cagacagtca cgcetcacatg ccaaggagac 480
agcctcagaa cctattatgce aagctggtac cagcagaagt caggacagge ccctatactt 540
ctcctctatg gtaaacacaa acggccctca gggatcccag accgettcete tggctccacc 600
tcaggagaca cagcttcctt gaccatcact ggggctcagg cggaagacga ggctgactat 660
tactgtacga cgcggagcaa caagggcaac ccccatgttc tgttcggegg agggacccag 720
ctcaccgttt ta 732
<210> 162

<211> 244

<212> PRT

<213> artificial

<220>

<223> L25 scFv

<400> 162

GIn val GIn Leu Gln Glu Ser Gly Pro Gly Leu val Lys Thr Ser Glu
1 5 10 15
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Pro
Hi s
Val
Asn
Lys
Al a
ThHihr
val
Ay
Astyr
Trp
Pro
Quie
Lys
Asp
Lwvs/s
y%sé/

Leu
Ala
Leu
Gly
val
145
Ser
Ala

Pro

Ile

<21
<21
<21
<21

<40

du
Thr
Val
Val
Ser
Leu
Lieay
ser
Val
Seyr
Leu
Al a
Pely

Pro Val Thr Val Ser Trp Asn Ser Gy Ala Leu Thr Ser 354045 dy

Phe Pro Ala Val Leu @ n Ser Ser Ay Leu Tyr Ser 505560 Leu Ser
Thr Val Pro Ser Ser Ser Leu Ay Thr @n Thr 65707580 Tyr Ile

Asn H's Lys Pro Ser Asn Thr Lys Val Asp Lys 859095 Lys Val Qu
Cys Asp Lys Thr H's Thr Cys Pro Pro Cys 100105110 Pro Ala Pro
Gy Ala Pro ser Val Phe Leu Phe Pro Pro 115120125 Lys Pro Lys
fet LEb gh8etysAly Yok SPr ¢ 1@ Tyr\Vedr The s@y$et30¥35140 Val val Val
His?8 u Asp Pro G u?Val Lys Phe Asn3%rp 145150155160 Tyr Val

Gu Val H's Asn Ala Lys Thr Lys Pro Arg Qu 165170175 A u G n
Ttw cTyrTrairgevatg ool PserPrvadlyliens hy Lealcluetrp180185190 His A n
ASn dy Lys du r Lys Oys Lys %4l Ser Asn 195200205 Lys Al a
Prolle Qu Lys Thr Ile ser Lys Ala Lys Ay 210215220 G n Pro
&m 1ValseFywisThhr LiuAPn ahPriyrSeyr Asg PG pra 1eu225230235240 Met

Ath dn val Ser Leu Thr cys Leu v& Lys Ay Phe Tyr 245250255 Pro

Ile
Téar

Lys

Arg

val

Leu

Pro

Asp

Thr
210

Ser

Thr

0>
1>
2>
I>

0>

Ala Val Qu Trp Gu Ser Asn Ay @n Pro Qu Asn 260265270 Asn
Ahg vET dhpr%evwr ueUAésrrhSes?rgrA&p; GryGSEerPhPr%rPhe 275280285

Leu Ser Ser val Thr Ala Ala aAsp Thr ala val Tyr Tyr Cys
90 95

Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp Gly Lys Gly Thr
100 105 110

Thr val ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Ser Ala Leu Ser Ser Glu Leu Thr GIn Asp Pro Pro
135 140

val Ala Leu Gly GIn Thr val Thr Leu Thr Cys GIn Gly Asp
150 155 160

Arg Thr Tyr Tyr Ala Ser Trp Tyr GIn GIn Lys Ser Gly GlIn
165 170 175

Ile Leu Leu Leu Tyr Gly Lys His Lys Arg Pro Ser Gly Ile
180 185 190

Arg Phe ser Gly Ser Thr Ser Gly Asp Thr Ala Ser Leu Thr
195 200 205

Gly ala Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Thr Thr
215 220

Asn Lys Gly Asn Pro His val Leu Phe Gly Gly Gly Thr GlIn
230 235 240

val Leu

163

6

PRT

Homo sapiens

163

ser Gly Tyr Tyr Trp Gly
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Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp An Gn @y Asn 290295300
val Phe Ser Cys Ser Val Met Hs Qu Ala Leu H's Asn H s Tyr Thr
305310315320 G n Lys Ser Leu Ser Leu Ser Pro Ay Lys Page 129 325330 <210>
198 <211> 106 <212> PRT <213> Honp sapiens <400> 198 Ay Gn Pro Lys Al a
Ala Pro Ser Val Thr_ Leu Phe Pro Pro Ser Ser 151015 Gu Qu Leu Gn Ala Asn
Lys A Thr Leu Vval® Cys Leu Ile Ser Asp 202530 Phe Tyr Pro @y Ala Val Thr
Val Ala Trp Lys Ala Asp Ser Ser Pro 354045 Val Lys Ala Ay Val Gu Thr Thr
Thr Pr@l%er 164s G n Ser Asn Asn 505560 Lys Tyr Ala Ala Ser Ser Tyr Leu Ser
Leu Thﬁ%gogau Gn Trp Lys 65707580 Ser His Arg Ser Tyr Ser Cys G n Val
Thr H&18 Unbhy sSefendhr Val 859095 G u Lys Thr Val Ala Pro Thr Gu Cys Ser
100105 <210> 199 <211> 100 <212> DNA <213> Honp sapi ens <400> 199
gct ct gt*§%t dftcgcagac acggecgtgt attactgtgec gcgaggt ggg ggaatt agcas0
g9CcCyaRgt M LEHIUYE ARA AYCAGLehPIGyF CHPCAHNCHLPRL £210%s 2 <211> 34 <212> PRT
<213> Hono sapi ens 400> 200 Ser Se® Val Thr Ala Alld Asp Thr Ala Val Tyr
Tyr Cys Ala Arg Gy 151015 Gy Gy Ile Ser Arg Pro Qu Tyr Trp Ay Lys Gy
Thr Leyiyal 1ghr

<1l> 9

<212> PRT
<213> artificial

<220> .
<223> H3 heavy chain CDR3

<400> 165
Phe Met Gly Phe Gly Arg Pro Glu Tyr
1 5

<210> 166

<211> 9

<212> PRT

<213> artificial

<220>
<223> H4 heavy chain CDR3

<400> 166
Trp Leu Gly phe Gly Arg Pro Glu Tyr
1 5

<210> 167

<211> 9

<212> PRT

<213> artificial

<220>
<223> H5 heavy chain CDR3

<400> 167

Phe Leu Gly Phe Gly Arg Pro Glu Tyr
1 5

<210> 168

<211> 9

<212> PRT

<213> artificial

<220>
<223> H6 heavy chain CDR3

<400> 168

Phe phe Gly Phe Gly Arg Pro Glu Tyr
1 5
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202530 Vval Ser

<210> 201

<211> 60 <212> DNA <213> artificial

<220> <223>

H351 VH library <220> <221> m sc_feature <222> (19)..(20) <223> nis a, c,

g,

or t <220> <221> msc_feature <222> (22)..(23)

<220> <221> m sc_feature <222> (25)..(26) <223> n

<221> m sc_feature <222> (28)..(29) <223> n is a,

m sc_feature <222> (31)..(32) <223>nis a, c, g,

nisc_ﬁ%%gur%6&222> (34)..(35) <223>nis a, ¢, g,
< >

<212> PRT
<213> Homo sapiens

<400> 169
Gly Gly Gly Ile Ser Arg Pro Glu Tyr
1 5

<210> 170

<211> 12

<212> PRT

<213> Homo sapiens

<400> 170

Asn Ser Arg Asp Ser Ser Gly Asn Pro His val Leu
1 5

<210> 171

<211> 12

<212> PRT

<213> artificial

<220>
<223> L1 1ight chain CDR3

<400> 171

Ala ser Arg Ser val Ser Gly Asn Pro His val Leu
1 5 1

<210> 172

<211> 12

<212> PRT

<213> artificial

<220>
<223> L2 light chain CDR3
<400> 172

val Ala Arg Ser val val Gly Asn Pro Hgs val Leu
1 5 1

<210> 173

<211> 12

<212> PRT

<213> artificial

<220>

<223> L3 light chain CDR3

<400> 173

val Ser Arg Ala val val Gly Asn Pro Hgs val Leu
1 5 1

<210> 174

<211> 12

<212> PRT

<213> artificial
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<400> 201 cacataatga cacgcgct nn snnsnnsnns nnsnnsggcc tcat gacccc
gtttccgt gg60 <210> 202 <211> 20 <212> PRT <213> artificial <220> <223> H351
VH l'ibrary <400> 202 Val Tyr Tyr Cys Ala Arg Gy Gy Ay Ile Ser Arg Pro
Au Tyr Trp 151015 Ay Lys Ay Thr 20 <210> 203 <211> 56 <212> DNA <213>
artificial <220> <223> H382 VH library <220> <221> m sc_feature <222>
(20)..(21) <223> nis a, ¢, g, or t <220> <221> m sc_feature <222>
(23)..4228y <223> nis.a, c, g, or t <220> <221> misc_feature <222>
(26)..12%) L3oR8ehh Ghain @RS o' o t <220>

<400> 174

Ser Thr Arg Ser Ser Lys Gly Asn Pro His val Leu
1 5 10

<210> 175

<211> 12

<212> PRT

<213> artificial

<220>
<223> L5 1ight chain CDR3

<400> 175

Ala Ser Arg Ser Ser Lys Gly Asn Pro His val Leu
1 5 1

<210> 176

<211> 12

<212> PRT

<213> artifticial

<220>
<223> L6 light chain CDR3

<400> 176

Met Ser Arg Ser Ile Trp Gly Asn Pro His val Leu
1 5 10

<210> 177

<211> 12

<212> PRT

<213> artificial

<220>
<223> L8 1light chain CDR3

<400> 177

Thr Thr Arg ser Thr GIn Gly Asn Pro His val Leu
1 5 1

<210> 178

<211> 12

<212> PRT

<213> artificial

<220>
<223> L9 light chain CDR3

<400> 178

val Ala Arg Ser Asn Lys Gly Asn Pro His val Leu
1 5 1

<210> 179
<211> 12
<212> PRT
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<221> m sc_feature <222> (29)..(30) <223>nis a, ¢, g, or t <220> <221>

m sc_feature <222> (32)..(33) <223>nis a, ¢, g, or t <220> <221>

m sc_feature <222> (35)..(36) <223>nis a, ¢, g, or t <400> 203 gacacgcgct
ccaccccctn nsnnsnnsnn snnsnnsacc ccgtttccgt gggacc56 <210> 204 <211> 18
<212> PRT <213> artificial <220> <223> H382 VH |library <400> 204 Cys Al a
Arg A w16y aGirikigel ser Arg Pro Qu Tyr Trp Ay Lys @y 151015 Thr Leu
<210> 205T<211> 85 <212> DNA <213> Honp sapi ens <400> 205 ggct gact at
tactgtﬁg caac ccccatgttc tgttcggcgg60 agggacccag
ctcaccgttt ﬁ%ﬁgﬁ%@ﬁﬁiﬁf%‘gﬁ <211> 28 <212> PRT <213> Honp sapi ens <400>
206 A#%)OAspl?EFyr Tyr Cys Asn Ser Arg Asp Ser Ser Ay Asn Pro Hs Vval 151015

Leu Phﬂﬁ% 2%{ sgryﬂ;gh\tcy GFﬂ’ %% Pmrmyavﬂ'-ﬁéh Ser 2025 <210> 207 <211> 55

<212> artg

<210> 180

<211> 12

<212> PRT

<213> artificial

<220>
<223> L11 T1ight chain CDR3

<400> 180

Ser Ser Arg Ser Arg His Gly Asn Pro His val Leu
1 5 10

<210> 181

<211> 12

<212> PRT

<213> artificial

<220> _ .
<223> L12 Tight chain CDR3

<400> 181

{a] Ala Arg Gly Thr Arg Gly Asn Pro His val Leu
5 1

<210> 182

<211> 12

<212> PRT

<213> artificial

<220>
<223> L13 Tight chain CDR3

<400> 182

val Thr Arg Asn Arg Tyr Gly Asn Pro His val Leu
1 5 1

<210> 183

<211> 12

<212> PRT

<213> artificial

<220>
<223> L14 Tight chain CDR3

<400> 183
Met Ala Arg Ser Arg Lys Gly Asn Pro His val Leu
1 5 1

<210> 184
<211> 12
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<223>
a, c,
or t

<220>
<221>

L3B1 VL library <220> <221> m sc_feature <222> (17)..(18) <223> n is
g, or t <220> <221> msc_feature 222> (20)..(21) <223> nis a, ¢, @,
220> <221> m sc_feature <222> (23)..(24) <223>nis a, ¢, g, or t
<221> m sc_feature <222> (26)..(27) <223>nis a, ¢, g, or t <220>

m sc_feature <222> (29)..(30) <223>nis a, c, g, or t <220> <221>

m sc_feapsr erx222> (32)..(33) <223>nis a, ¢, g, or t <400> 207 ccgactgata
at gacariidn RshiiSAMsINN snnsccgttg ggggt acaag acaag55 <210> 208 <211> 18

<212>

,<213> artificial <220> <223> L381 VL library <400> 208 Al a Asp

Tyr Ty£228ys LAsmigrt chath AsB8 Ser Ser Ay Asn Pro His Val 151015

<400> 184

ser Thr Arg Ala %1& His Gly Asn Pro His val Leu
1 1

<210> 185

<211> 12

<212> PRT

<213> artificial

<220> _ _
<223> L16 Tight chain CDR3

<400> 185

val Thr Arg Ser Ala Lys Gly Asn Pro His val Leu
1 5 10

<210> 186

<211> 12

<212> PRT

<213> artificial

<220>
<223> L17 1ight chain CDR3

<400> 186

ser Thr Arg Ser ?rg Lys Gly Asn Pro gis val Leu
1

<210> 187

<211> 12

<212> PRT

<213> artificial

<220> . .
<223> L18 Tight chain CDR3

<400> 187

val Thr Arg Ser ga1 Lys Gly Asn Pro Tis val Leu
1

<210> 188

<211> 12

<212> PRT

<213> artificial

<220> .
<223> L19 Tight chain CDR3

<400> 188
val Ala Arg Ala val Arg Gly Asn Pro His val Leu
1 5 10

<210> 189
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Leu Phe <210> 209 <211> 59 <212> DNA <213> artificial <220> <223> L3B2 VL
library <220> <221> m sc_feature <222> (23)..(24) <223>nis a, ¢, g, or t
<220> <221> m sc_feature <222> (26)..(27) <223>nis a, ¢, g, or t <220>
<221> msc_feature <222> (29)..(30) <223>nis a, ¢, g, or t <220> <221>

m sc_feature <222> (32)..(33) <223>nis a, c, g, or t <220> <221>

m sc_fedflur d2<222> (35)-(36) <223>nis a, ¢, g, or t <220> <221>
nisc_f@ﬁﬁ@r{ﬁ%%%%;d{38)..(39) <223>nis a, c, 9, or t <400> 209 gacattgagg
gccct gaggt cannsnnsnn snnsnnsnns aagccgcctc cctgggtcgb59 <210> 210 <211> 19

<212> #R7><213> artificial <220>
<223> L20 Tight chain CDR3

<400> 189

val Ser Arg Ser Ala Lys Gly Asn Pro His val Leu
1 5 10

<210> 190

<211> 12

<212> PRT

<213> artificial

<220>
<223> L21 light chain CDR3

<400> 190

Ala Thr Arg Ala ga] Arg Gly Asn Pro His val Leu
1 1

<210> 191

<211> 12

<212> PRT

<213> artificial

<220>
<223> L23 1ight chain CDR3

<400> 191

ser Ala Arg ser val Arg Gly Asn Pro His val Leu
1 ‘ 5 1

<210> 192

<211> 12

<212> PRT

<213> artificial

<220> . .
<223> L24 1ight chain CDR3

<400> 192
ITe Ala Arg Ser Asn Lys Gly Asn Pro His val Leu
1 5 10

<210> 193

<211> 12

<212> PRT

<213> artificial

<220> . .
<223> L25 Tight chain CDR3

<400> 193

Thr Thr Arg Ser ?sn Lys Gly Asn Pro His val Leu
1 1
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<223> L3B2 VL library <400> 210 Cys Asn Ser Arg Asp Ser Ser Ay Asn Pro H's
Val Leu Phe Ay Ay 151015 Ay Thr A n <210> 211 <211> 617 <212> DNA <213>
Hono sapi ens <220> <221> cDS <222> (47)..(532) <400> 211 gctgaagtga
aaacgagacc aaggtctagc tctactgttg gtactt atg aga tcc55 Met Arg Ser 1 agt cct
ggc aac atg gag agg att gtc atc tgt ctg atg gtc atc ttcl03 Ser Pro Ay Asn
met G wkg 1ddke val 1le Cys Leu Met Val |le Phe 51015 ttg ggg aca ctg gtc
cac aaazméa c tcc caa ggt caa gat cgc caclb5l Leu Ay Thr Leu Val His Lys
ser sefs MIn Gy, Gn Asp Arg H's 20253035 atg att aga atg cgt caa ctt

at a gat a F? 8¥ Cag ctg aaa aat199 Met Ile Arg Met Arg G n Leu Ile Asp
I1e Vakmmsp ﬂMn Leu Lys Asn 404550 tat gtg aat gac ttg gtc cct gaa ttt ctg
cca gct. c aa gat I n_.Asp Leu Val Pro G u Phe Leu Pro Al a
Pro Gé‘"fé@%&’ 5%56 5 ‘Ef'agh ;@6 ’S’;"ts‘b%g tgg tca gct ttt tcc tge ttt cag
aag gcc caa295 du Thr Asn Cys Gu Trp Ser Ala Phe Ser cys Phe G n Lys Ala
G n 707580 ctg aag tca gca aat aca gga aac aat gaa agg ata atc aat gta

t ca343: i @ﬁ Ser Ala Asn Thr Ay Asn Asn Gu Arg Ile Ile Asn Val Ser

859095<HDL a@®a aag ctg aag agg aaa cca cct tcc aca aat gca ggg aga aga3gl
<213> Homo sapiens

<400> 195

Gly Lys His Lys érg Pro ser
1

<210> 196
<211> 330
<212> PRT
<213> artificial

<220> .
<223> human IgG constant region T™M

<400> 196
Ala ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

ser Thr ser Gly Gly Thr ala aAla Eeu Gly Cys Leu val Lys Asp Tyr
20 5 30

Phe Pro §1u pro val Thr val Zgr Trp Asn Ser Gly ﬁga Leu Thr sSer
5

Gly val His Thr Phe Pro Ala val Leu Gln Ser ggr Gly Leu Tyr Ser
50 55

Leu Ser ser val val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr
65 70 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro ggr Asn Thr Lys val Asp Lys
85 95

Lys val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

Pro Ala Pro Glu Ala Ala Gly Ala Pro Ser val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr pro Glu val Thr Cys
130 135 140

val val val asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp
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Ile Lys Lys Leu Lys Arg Lys Pro Pro Ser Thr Asn Ala Gy Arg Arg
100105110115 cag aaa cac aga cta aca tgc cct tca tgt gat tct tat gag aaa
aaa439 Gn Lys His Arg Leu Thr cys Pro Ser cys Asp Ser Tyr GQu Lys Lys
120125130 cca ccc aaa gaa ttc cta gaa aga ttc aaa tca ctt ctc caa aag
atg487 Pro Pro Lys A u Phe Leu Gu Arg Phe Lys Ser Leu Leu G n Lys Mt
135140445 att cat cag caf ctg tcc tct aga aca cac gga agt gaa gat tcc lle
Hs Gn Hs Leu Ser Ser Arg Thr Hs Ay Ser Au Asp Ser 150155160 532

orar i STPRR T SARRECHSt 5h ioha Hy 1R b T B 152 P
sapi ens <400> 212 Met Arg ser ser Pro Gly Asn Met Qu Arg Ile Val Ile cys

Leu 015 Val e Ph e s, Ser Ser Ser Gn Gy
Gn 20%1;133511 ]rﬁ /ﬁfrg' %3 ,l-? /?rg}g( é&gae n I_18§ Jlalxe A’sp Ile Val Asp G n
Page 135 354045 Leu Lys Asn Tyr VaI Asn Asp Leu Val Pro Qu Phe Leu Pro
Al a Pro. 5055 LU Ser Ala Phe Ser Cys Phe
dn 65707 gblf}@s "R eucﬁ{' Ebyu zg{y g;eryr Lrys igsn 'z‘ﬁvagsfrAs Asn Au Arg lle
Il e 859095 Asn Val ser Ile Lys Lys Leu Lys Arg Lys Pro Pro Ser Thr Asn Al a

100]i)5]¥%0A1a Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly

210 215 220

G1In Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225 230 235 240

Met Thr Lys Asn Gln val ser Leu Thr Cys Leu val Lys Gly Phe Tyr
245 250 255

Pro ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn
290 295 300

val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320

GIn Lys Ser Leu Ser Leu 3er Pro Gly Lys
325 330

<210> 197
<211> 330
<212> PRT
<213> artificial

<220>
<223> human IgG constant region DM

<400> 197

Ala ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

ser Thr ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val L%s Asp Tyr
20 25 3

phe Pro Glu Pro val Thr val Sgr Trp Asn Ser Gly 21a Leu Thr Sser
35 4 5
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Ay Arg Arg Gn Lys H's Arg Leu Thr Cys Pro Ser Cys Asp Ser Tyr 115120125
GQu Lys Lys Pro Pro Lys Gu Phe Leu Gu Arg Phe Lys Ser Leu Leu 130135140
Gn Lys Met Ile Hs An H's Leu Ser Ser Arg Thr Hs Ay Ser GQu
145150155160 Asp Ser <210> 213 <211> 448 <212> PRT <213> artificial <220>
<223> VH3D|V|h av ain <4 13 d.n Leu dn GQu Ser Ay Pro Gy
Leu Vaf! LY3 F"Ff) 5r U1 "501’3 Lisls q_]gus%eggrl_g y'FﬁP &Ys 5% a Val Ser dy Tyr
Ser lle Ser Ser Gy 202530 Tyr Tyr Trp Gy Trp Ile Arg Gn Pro Pro Ay Lys
Gy Leu Qu Trp 354045 Ile Ay Ser lIle Ser Thr @y Asn Thr Tyr Tyr Asn
Pro Prifl et 56556 ValsT ge?""”AIPQO VAl SFfir3 %'"I be‘Séfy\TQF 95@ hI"hr Ser Lys Asn G n
Phe Ser” 65707580 Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr
Tyr Cys 859095 Ala Arg Phe Met Ay Phe d Pro Gu Tyr Trp Ay Gn Gy
Thr 10@1'05119165’{@6”}@ “\Fal'—yS@rm%t‘" ’iﬂﬂ"aT%'eﬂ-ysl'Wra] gfsé’ &Sy Pro ser Val Phe
Pro 115120125 Leu a Pro Ser Ser Lys Ser Thr ser y Ay Thr Ala Ala Leu
Gy 130135140 cys Leu Val Lys Asp Tyr Phe Pro Gu Pro Val Thr Val Ser Trp
Asn 145E5BA5516F (S ArareREYThT rsighs ®@ry VRIPTRIROTHIS Phe Pro Ala Val
Leu Gn

Pro Ala Pro Glu Ala Leu Gly Ala Pro Ser val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys
130 135 140

val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp
145 150 155 160

Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu
180 185 190

His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225 230 235 240

Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe phe
275 280 285

Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn
290 295 300

val Phe ser Cys ser val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
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165170175 Ser Ser Ay Leu Tyr Ser Leu ser ser val val Thr Val Pro Ser Ser
180185190 Ser Leu Ay Thr G n Thr Tyr Ile cys Asn Val Asn H's Lys Pro Ser
195200205 Asn Thr Lys Val Asp Lys Lys Val Qu Pro Lys ser Cys Asp Lys Thr
210215220 His Thr cys Pro Pro cys Pro Ala Pro Gu Ala Leu Ay Ala Pro Ser
225230235240 Vval P ezéLeu Phe Pro Pro Lys Pro Lys Asp Thr Leu net Ile Ser

Arg 245250255 Thr G u val Thr c%’so Val val val Asp Val Ser H's Gu Asp
Pro 260265270 A u Val Lys Phe Asn Trp Tyr Val Asp Gy Val Qu Val H's Asn
Al a 278802958 Lys Thr Lys Pro Arg Qu @u Gn Tyr Asn Ser Thr Tyr Arg Val
Val 2992953 6Ser Val Leu Thr Val Leu H's Gn Asp Trp Leu Asn Ay Lys Gu
Tyr 30 03 éa(gaby@.scys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Gu

Lys Thr 325330335 Ile Ser Lys Ala Lys Ay Gn Pro Arg Qu Pro Gn val Tyr
Thr Let*°820348350 Pro Pro Ser Arg Gu Gu nmet Thr Lys Asn G n Val Ser Leu
Thr Cy&1,36h360865s BE0RTES 3R sA6Na® thrGdu PRO pEb brhsserAsdr Tyr Lys Thr Thr

Pro Prb Val Leu Asps 385390395400 Set0 Asp Gy Ser Phi& Phe Leu Tyr ser Lys

Leu Thr Val Asp Lys Ser 405410415 Arg Trp Gn G n @y Asn Val Phe Ser Cys

Ser Vag1yVety ks S%Lhﬁ' @srﬂa%a5éf?§@slr Leu val Cys Leu ]3:(1)e Ser Asp

Phe Tyr Pro Gly Ala val Thr val aAla Trp Lys Ala Asp Ser Ser Pro
35 40 45

val Lys Ala Gly val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn
50 55 60

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu G1n Trp Lys
65 70 75 80

Ser His Arg Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val
85 90 95

Glu Lys Thr val Ala Pro Thr Glu Cys Ser
100 105

<210> 199
<211> 100
<212> DRNA
<213> Homo sapiens

<400> 199
gctctgtgac cgecgcagac acggccgtgt attactgtge gegaggtggg ggaattagca 60

ggccggagta ctggggcaaa ggcaccctgg tcaccgtcte 100
<210> 200

<211> 34

<212> PRT

<213> Homo sapiens

<400> 200

ser sSer val Thr Ala Ala asp Thr Ala V31 Tyr Tyr Cys Ala Arg Gly
1 5 1 15

Gly Gly Ile Ser Arg Pro Glu Tyr ;Ep Gly Lys Gly Thr Lgu val Thr
20 3

val ser

<210> 201
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Leu Hs Asn His Tyr Thr G n Lys ser Leu Ser Leu Ser Pro Gy Lys 435440445
<210> 214 <211> 215 <212> PRT <213> artificial <220> <223> VL2 |light chain
<400> 214 Ser Ser Qu Leu Thr Gn Asp Pro Ala val Ser Val Ala Leu Ay Gn
151015 Thr Val Arg Ile Thr Cys G n Ay Asp Ser Leu Arg Thr Tyr Tyr A a
202530 Ser Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro Val Leu Val Ile Tyr
354045831y legs His Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe Ser Ay Ser
505560%%53‘? Gl Asn Thr Ala Ser Leu Thr Ile Thr Gy Ala Gn Ala Gu
65707580 Asf & Jc%fi‘a Asp Tyr Tyr cys Val Ala Arg Ser Val Val Ay Asn Pro
859095«#i0s Val Leu Phe Ay Gy @y Thr Gn Leu Thr Val Leu Ay Gn Pro
1001054223> LySBAIVH hibgart o Ser Val Thr Leu Phe Pro Pro Ser Ser Gu Gu Leu
115120125 G n Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro
130135440-Ay Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Al a

14515047316Misdfgayle G u Thr Thr Thr Pro Ser Lys G n Ser Asn Asn Lys Tyr
Ala 16 Qlfé??déézger Sgf +Tyr Leu Ser Leu Thr Pro Qu Gn Trp Lys Ser H's
Arg 180 5190 'ser yrg’Ser Cys Gn val Thr Hs Au @y ser Thr Val du Lys

Thr 198200205
<221>

misc_feature
<222> (22)..(023)
<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (25)..(26)

<?223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (28)..029)

<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (31)..(32)

<223> n1i1s a, ¢, g, or t

<220>

<221> misc_feature

<222> (34)..(35)

<223> nis a, ¢, g, or t

<400> 201
cacataatga cacgcgctnn snnsnnsnns nnsnnsggcc tcatgacccc gtttccgtgg 60

<210> 202

<211> 20

<212> PRT

<213> artificial

<220>
<223> H3Bl vH library

<400> 202
val Tyr Tyr Cys Ala Arg Gly Gly Gly Ile Ser Arg Pro Glu Tyr Trp
1 5 10 15

Gly Lys Gly Thr
20

<210> 203

<211> 56

<212> DNA

<213> artificial

<220>
<223> H3BZ vH Tibrary
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Val Ala Pro Thr Qu Cys Ser 210215 <210> 215 <211> 109 <212> PRT <213>
artificial <220> <223> variable region of VL2 light chain <400> 215 Ser Ser
GQu Leu Thr Gn Asp Pro Ala Val Ser val Ala Leu Gy Gn 151015 Thr Val Arg
Ile Thr Cys Gn Ay Asp Ser Leu Arg Thr Tyr Tyr Ala 202530 Ser Trp Tyr Gn
Gn Lys Pro Ay Gn Ala Pro val Leu Val Ile Tyr 354045 Gy Lys His Lys Arg
Pro See22@Gy Ile Pro Asp Arg Phe Ser Ay Ser 505560 Ser Ser Gy Asn Thr Al a
Ser Leﬂ%2 hr fgﬂ é-ﬁ!z Uy Ala Gn Ala Gu 65707580 Asp Gu Ala Asp Tyr Tyr
Oys VafsoAta ARty .Sep yai, val Gy Asn Pro 859095 Hs Val Leu Phe Gy Ay Qy
Thr G n Leu Thr Val' Céu 100105 <210> 216 <211> 215 <212> PRT <213>
artifi<ed@b <220> <223> VL18 |ight chain <400> 216 Ser Ser Au Leu Thr Gn
Asp Pr@ﬁ%a”&?ﬁﬁ?ﬁrﬁal Ala Leu Gy Gn 151015 202530 Ser Trp Tyr Gn Gn
Lys PreGly nGith Al @ Broorval Leu Val Ile Tyr 354045 Ay Lys His Lys Arg Pro
Ser Ay lle Pro Asp Arg Phe Ser Ay Ser 505560 Ser Ser Gy Asn Thr Al a Ser

Cou T8t The Gy, A a Gn Aa QU

<222> (26)..(27)
<223> nis a, c, g, or t

<220>

<221> misc_feature
<222> (29..0G0O

<223> nis a, ¢, g, ort

<220>

<221> misc_feature

<222> (32)..(33)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (35)..(36)

<223> nis a, ¢, g, or t

<400> 203
gacacgcgct ccaccccctn nsnnsnnsnn snnsnnsacc cegtttocgt gggacc 56

<210> 204

<211> 18

<212> PRT

<213> artificial

<220>
<223> H3B2 vH library

<400> 204

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

Thr Leu

<210> 205

<211> 85

<212> DNA

<213> Homo sapiens

<400> 205
ggctgactat tactgtaact cccgggactc cagtggcaac ccccatgttc tgttcggcgg 60

agggacccag ctcaccgttt taagt 85

<210> 206

<211> 28

<212> PRT

<213> Homo sapiens

<400> 206
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65707580 Asp Gu Ala Asp Tyr Tyr Cys Val Thr Arg Ser Val Lys Gy Asn Pro
859095 Hi's vVal Leu Phe Ay Ay @y Thr Gn Leu Thr Val Leu Ay Gn Pro

100105110 Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro ser Ser Gu Ju Leu
115120125 G n Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro
130135140 d y AI a Val Thr val Ala Trp Lys Al a Asp Ser Ser Pro Val Lys Ala

145150155160 Val G u Thr Thr Thr

Al a
Arg
Thr
P8T
217
Thr
Trp
Hi s
Asn

L ! ) éﬁ’h %{)P ) Ser Asn Asn Lys Tyr
’%Wﬁipigy,'&l A" S CHATT AP ST iee Breed 5!3 ' Trp Lys Ser His
180185190 Ser Tyr Ser Q/s G n VaI Thr Hs Qu Gy Ser Thr Val G u Lys
195200 051val Al1a Pro T LA %/s] Ser 210215 <210> 217 <211> 109 <212>
<2435 PRt ¥|%P’a<f Y<H908 288N af abi%e Fegi on of VL18 Iight chain <400>
Ser Ser Au Leu Thr Gn Asp ro Ala Val Ser Val Ala Leu Ay G n 151015
Val _Arg lle Thr Cys G n Ay Asp Ser Leu Arg Thr Tyr Tyr Ala 202530 Ser
Ty‘F ]1% %n Lys Pro Gy Gn Ala Pro Val Leu Val Ile Tyr 354045 Ay Lys
Lysz kg oo Ser Ay Ile Pro Asp Arg Phe Ser Ay Ser 505560 Ser Ser ciy
Thr2lNb SerifigaalThr lie Thr Ay Ala A n Ala Qu

<220>
<223> L3B1 vL library

<220>

<221> misc_feature

<222> (17)..(18)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (20)..(02L)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (23)..(024)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (26)..027)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (29)..030)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (32)..(33)

<223> n 1is a, ¢, g, or t

<400> 207
ccgactgata atgacannsn nsnnsnnsnn snnsccgttg ggggtacaag acaag 55

<210> 208
<211> 18
<212> PRT
<213> artificial

<220>
<223> L3B1 vL library

<400> 208

g1a Asp Tyr Tyr Cys Asn Ser Arg Asp igr Ser Gly Asn Pro gis val
5

Leu Phe
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65707580 Asp Gu Ala Asp Tyr Tyr cys Val Thr Arg Ser Val Lys Gy Asn Pro
859095 His Val Leu Phe Ay Ay @y Thr G n Leu Thr Val Leu 100105 <210> 218
<211> 448 <212> PRT <213> artificial <220> <223> VH3TM heavy chai n <400>
218 A n Val Gn Leu Gn Gu Ser Ay Pro Ay Leu Val Lys Pro Ser Gu 151015
Thr Leu Ser Leu Thr cys Ala Val Ser Gy Tyr Ser Ile Ser Ser Ay 202530 Tyr
Tyr Trp Ay Trp lle Arg Gn Pro Pro Ay Lys Ay Leu Gu Trp 354045 Ile Ay
Ser Ilﬁlger 29193 Thr Gy Asn Thr Tyr Tyr Asn Pro Pro Leu 505560 Lys Ser Arg
val l% %gr Val Asp Thr Ser Lys Asn G n Phe Ser 65707580 Leu Lys Leu
Ser Se.{zl al aFrida AI a Asp Thr Ala val Tyr Tyr Cys 859095 Ala Arg Phe Met
Ay Phe Gly Arg Pro Qu Tyr Trp Ay Gn dy Thr 100105110 Leu Val Thr Val
Ser Se?%z Ta%v ﬂ%é{ y Pro Ser Val Phe Pro 115120125 Leu Ala Pro Ser
Ser Lys er ber @Gy Thr Ala Ala Leu Gy 130135140 cys Leu Val Lys
Asp Tyr_Phe Pro GQu Pro Val Thr Val Ser Trp Asn 145150155160 ser Gy Al a
Leu Thi2Z8®r Gy Val Hi's Thr Phe Pro Ala Val Leu Gn 165170175 Ser Ser Qy
Leu Ty@zger (hgp'% #fy ser Val Val Thr Val Pro Ser Ser

<223> nis a, ¢, g, or t

<220>

<221> misc_feature
<222> (26)..(027)

<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (29)..030)

<223> nisa, ¢, g, or t

<220>

<221> mwisc_feature

<222> (32)..(33)

<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (35)..(36)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (38)..(39)

<223> nisa, ¢, g, Oor t

<400> 209
gacattgagg gccctgaggt cannsnnsnn sSnnsnnsnns aagccgectc cctgggtcg 59

<210> 210

<?211> 19

<212> PRT

<213> artificial

<220>
<223> L3BZ vL library

<400> 210
Cys ASn Ser Arg Asp Ser Ser Gly Asn Pro His val Leu Phe Gly Gly
1 5 10 15

Gly Thr Gln

<210> 211
<211> 617
<Z212> DNA
<213> Homo sapiens

<220>
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180185190 ser Leu Ay Thr Gn Thr Tyr Ile Cys Asn Val Asn Hi s Lys Pro Ser
195200205 Asn Thr Lys Val Asp Lys Lys Val Qu pro Lys ser cys Asp Lys Thr
210215220 His Thr Cys Pro Pro Cys Pro Ala Pro GQu Ala Ala Ay Ala Pro Ser
225230235240 Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu net Ile Ser

Arg 245250255 Thr Pro A u Val Thr Cys val val val Asp Val Ser Hs du Asp
Pro 2602652d@WsA3 u Val Lys Phe Asn Trp Tyr Val Asp Gy val Qu Val H's Asn
Al a 275?2892&57]_y§5mr Lys Pro Arg Qu Qu A@n Tyr Asn Ser Thr Tyr Arg Val
val Ser Val Leu Thr Val Leu His G n Asp Trp Leu Asn Ay Lys GQu
Tyr g &;%%é%&ale Y byt 1ORIcthBiy byt Aglegs BE0 Ala Prasiie Qu

Lys Thr 25330335 Ie Ser Lys Ala Lys Ay G n PBrea #rggs€d u Pro A n val Tyr
Thr Leu 340345350 Pro Pro Ser Arg Gu Gu net Thr Lys Asn G n Val Ser Leu
Thr Cygg3ea3803%ac Lay %ﬁj ggtﬁg&ecp&% 1 < QepRfec ARR e Ala Vals Qu Trp
Gu Se$er3§‘&8 VaEnAst Auyakg n1€nal Ale AsnLAsmed wallsle Aler Thr Pro Pro Val
Leu Asp 385390395400 Ser Mp Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr val

Asp LY'I.Sth 49 %@5%@%@ éfcga;H Qcﬁa@cCiaa g—iayg#'eaé/%lat Rhe Sgr cys sgh Val Met

H s ser ser GIn Gly Gln Asp Arg His
20 35

atg att aga atg cgt caa ctt ata gat att gtt gat cag ctg aaa aat 199
Met Ile Arg Met Arg GIn Leu Ile Asp i}e val Asp GIn Leu L%s Asn
40 5

tat gtg aat gac ttg gtc cct gaa ttt ctg cca gct cca gaa gat gta 247
Tyr val Asn Asp Leu Val Pro Glu Phe Leu Pro Ala Pro Glu Asp val
55 60 65

gag aca aac tgt gag tgg tca gct ttt tcc tgc ttt cag aag gcc caa 295
Glu Thr Asn Cys Glu Trp Ser ?}a Phe Ser Cys Phe ggn Lys ala Gln
70

cta aag tca gca aat aca gga aac aat gaa agg ata atc aat gta tca 343
Leu Lys Ser Ala Asn Thr S]y Asn Asn Glu Arg Ile ITe Asn val ser
85 0 95

att aaa aag ctg aag agg aaa cca cct tcc aca aat gca g?g aga aga 391
Ile Lys Lys Leu Lys Arg Lys Pro Pro Ser Thr Asn Ala Gly Arg Arg
100 105 110 115

cag aaa cac aga cta aca tgc cct tca tgt gat tct tat gag aaa aaa 439
GIn Lys His Arg Leu Thr Cys Pro Ser %gs Asp Ser Tyr Glu iyg Lys
120 5 3

cCa CCC aaa gaa ttc cta gaa aga ttc aaa tca ctt ctc caa aag atg 487
Pro Pro Lys Glu Phe Leu Glu Arg Phe Lys Ser Leu Leu GIn Lys Met
135 140 145

att cat cag cat ctg tcc tct aga aca cac gga agt gaa gat tcc 532
ITe His GIn His Leu Ser Ser Arg Thr His Gly Ser Glu Asp Ser

150 155 160
tgaggatcta acttgcagtt ggacactatg ttacatactc taatatagta gtgaaagtca 592
tttctttgta ttccaagtgg aggag 617
<210> 212
<211> 162
<212> PRT
<213> Homo sapiens
<400> 212

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

val Ile Phe Leu Gly Thr Leu val His Lys Ser Ser Ser Gln Gly GlIn
20 25 30

Asp Arg His Met Ile Arg Met Arg GIn Leu Ile Asp Ile val Asp GlIn
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Leu Hs Asn His Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro Gy Lys 435440445
<210> 219 <211> 448 <212> PRT <213> artificial <220> <223> vHPTM heavy
chain <400> 219 dn Val Gdn Leu dn Qu Ser Gy Pro Ay Leu Val Lys Pro Ser
G u 151015 Thr Leu Ser Leu Thr Cys Ala Val Ser Ay Tyr Ser Ile Ser Ser Ay
202530 Tyr Tyr Trp Ay Trp Ille Arg Gn Pro Pro Ay Lys Gy Leu Qu Trp
354045 Ile Gy Ser Ile Ser Hag Thr Ay Asn Ths Tyr Tyr Asn Pro Pro Leu
505560 Lys Ser Arg Val Thr IIe Ser Val Asp Thr Ser Lys Asn A n Phe Ser

65707 u r T Val Tyr Tyr Cys
S2000d %%A’?Jé}y @Jf@ ?‘% 1Pl °Aé1%r?nleééﬂs"% %‘F‘?r@; y Gn dy Thr

100105110 Leu Val Thr VaI Ser Ser Al a Ser Thr Lys Gy Pro Ser Val Phe Pro
115120125, Le | a Pro r e r Ala Ala Leu Ay
13013& Van‘é;Eu {h 3%5[;1 3% % Eer C \%a?:( E%Hr Val Ser Trp Asn
145150155160 Ser Ay AI a Leu Thr Ser Ay Val Hi s Thr Phe Pro Ala Val Leu
A n 16517 r Ser Gy leyu T r Leu Se | aI Thr Val Pro Ser
Ser 18%]?8% ghSe?” lg%(ﬁ %rf#hgsrb%hr %%?’ Afn Aﬁnl e rgﬁ al Asn H's Lys Pro
Ser 195200205 Asn Thr Lys Val Asp Lys Lys Val Qu Pro Lys ser Cys Asp Lys

Thr
Asn val ser Iég Lys Lys Leu Lys Arg LYs Pro Pro Ser Thr Asn Ala
1

105 110

Gly Arg Arg GIn Lys His Arg Leu Thr Cys Pro Ser Cys Asp Ser Tyr
115 120 125

Glu Lys Lys Pro Pro Lys Glu Phe Leu Glu Arg Phe Lys Ser Leu Leu
130 135 140

GIn Lys Met Ile His Gln His Leu Ser Ser Arg Thr His Gly ser Glu
145 150 155 160

Asp Ser

<210> 213
<211> 448
<212> PRT
<213> artificial

<220>
<223> VH3DM heavy chain

<400> 213

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile Sgr ser Gly
20 25 3

Tyr Tyr Trp Gly Trp Ile Arg Gln Pro Pro Gly Lys G;y Leu Glu Trp
35 40 4

ITe Gly Ser Ile Ser His EEr Gly Ash Thr Tyr E5r Asn Pro Pro Leu
50

Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser val Thr Ala Ala aAsp Thr Ala val Tyr gyr Cys
85 30 5
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210215220 Hi's Thr Cys Pro Pro Cys Pro Ala Pro Au Ala Ala Gy Ala Pro Ser
225230235240 Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu net Ile Ser

Arg 245250255 Thr Pro A u Val Thr Cys Val Val val Asp Val Ser H's G u Asp
Pro 260265270 d u Val Lys Phe Asn Trp Tyr Val Asp Gy val Qu Val H's Asn
Al a 275280285 Lys Thr Lys Pro Arg Gu GQu A n Tyr Asn Ser Thr Tyr Arg Val
Val 290P0as9)0hsSeret \Gly blelicThiarydroleaiu HirsT B1AInTa1p teu Asn Ay Lys Gu
Tyr 3053103153200Pys Cys Lys Vall0Ser Asn Lys Al &lfeu Pro Ala Pro Ile GQu

Lys Thr 325330335 Ile Ser Lys Ala Lys Ay Gn Pro Arg Gu Pro @ n Val Tyr
Thr Letew348B4h85Q1 et S50aRekeArgrGyds GywpMetsedMallane Asn G n val Ser Leu
Thr Cys 355380865 Leu Val Lyd2@y Phe Tyr Prdi%er Asp Ile Ala Val Qu Trp
G u Ser 370375380 Asn Gy @n Pro Au Asn Asn Tyr Lys Thr Thr Pro Pro Val
Leu Aspe38P3908%eA00RrSeys AP T WePad1yPER Phe alew1IWeuSery Lys Leu Thr Val

Asp Lys S&B0 405410415 Argldyp A n dn dyl#sn Val Phe Ser Cys Ser Val Met
Hs Au Ala 420425430 Leu H's Asn H's Tyr Thr A n Lys Ser Leu Ser Leu Ser

Pro G yyslysy 43p44944% RA1PRe 220 18 1dks VS TR V8P sRRTrrp2dsy> artificial <220>
<223> M% |ight chain 150 155 160

Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 185 190

Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr
210 215 220

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Leu Gly Ala Pro Ser
225 230 235 240

val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro
260 265 270

Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val
290 295 300

Ser val Leu Thr val Leu His G1n Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys
355 360 365

Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser
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<400> 220 Ser Ser G u Leu Thr A n Asp Pro Ala Val Ser Val Ala Leu Gy dn
151015 Page 144 Thr Val Arg Ile Thr cys G n Ay Asp Ser Leu Arg Thr Tyr
Tyr Ala 202530 Ser Trp Tyr G n AGn Lys Pro Ay G@n Ala Pro Val Leu Val Ile
Tyr 354045 Ay Lys Hs Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe Ser Gy Ser
505560 Ser Ser Ay Asn Thr Ala Ser Leu Thr Ile Thr fly Ala G n Ala GQu
65707580 Asp Gu Ala Asp Jyy Tyr Cys nmet $&& Arg Ser Ile Trp Gy Asn Pro
859095 Hi s val Leu Phe Ay Gy Gy Thr G@n Leu Thr val Leu Ay Gn Pro

100105110 I Ser Au Gu Leu
115120 GQ{%] "Z"ﬁi‘ﬁ ';Esr" A%F[r”éﬁ% Leu {S@ P'E{)% ‘Eé’gﬂl e %r Asp Phe Tyr Pro
130135140 dy Ala val Thr val AI a Trp Lys Al a Asp Ser Ser Pro Val Lys Ala
145150155 \. T n Asn Asn Lys Tyr

Al a 16%% %%%gg/Alsgy?éy q’#r SJ%@ %‘Lr\/&%% S rn Trp Lys Ser H's

Arg 180185190 Ser Tyr Ser cys G n Val Thr Hs Gu GI Ser Thr Val du Lys

Thr 1%@0920%1v%|1n%1%<%8¥;r rphgilég%ss €| Va11912€'§hs<2c‘]1 ]%21 <211> 109 <212>

PRT < dr i 146h &

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 214
<21l> 215
<212> PRT
<213> artificial

<220>
<223> VL2 light chain

<400> 214

ser Ser Glu Leu Thr GIn Asp Pro Ala val Ser val Ala Leu Gly GIn
1 5 10 15

Thr val Arg Ile Thr Cys GIn Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
20 25 30

ser Trp Tyr GIn Gln Lys Pro Gly Gln Ala Pro val Leu val Ile Tyr
35 40 45

Gly Lys His Lys Arg Pro Sgr Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 5 60

ser Ser Gly Asn Thr Ala ser Leu Thr 1le Thr Gly Ala G1n Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys val Ala Arg Ser val val Gly Asn Pro
85 90 95

His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu Gly Gln Pro
100 105 110

Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu
115 120 125

GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser asp Phe Tyr Pro
130 135 140

Gly Aala val Thr val ala Trp Lys Ala Asp Ser Ser Pro val Lys Ala
145 150 155 160
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<223> variable region of vL6 light chain <400> 221 Ser Ser GQu Leu Thr Gn
Asp Pro Ala Val Ser Val Ala Leu Ay G n 151015 202530 Ser Trp Tyr Gn Gn
Lys Pro Gy Gn Ala Pro Val Leu Val Ile Tyr 354045 Ay Lys H's Lys Arg Pro
Ser Ay lle Pro Asp Arg Phe Ser Ay Ser 505560 Ser Ser Gy Asn Thr Al a Ser
Leu Thr Ile Thr Ay Ala Gn Ala Qu 65707580 Asp A u Ala Asp Tyr Tyr Cys
Met  Seg1yArg S8F Thi erhFrihrGhdo A6 LPE 1852098 Hasn Vab yeaiBhe Ay Gy Gy Thr
G n Leu Thr Val Leuw6300105 <210> 2270<211> 215 <212¥5PRT <213> artifici al
<220> <223> VL9 |ight chain <400> 222 Ser Ser G u Leu Thr G n Asp Pro Al a
Val Sef1aVedr k@ TheUetd 86rG &l 3RARES clilreMatrAigs kbe nibrakgys G n Gy Asp Ser
Leu Arg Thr Tyr 18¢r Ala 202530 386 Trp Tyr Gn @®® Lys Pro Ay Gn Ala Pro
Val Leu Val I1le Tyr 354045 Gy Lys His Lys Arg Pro Ser Ay Ile Pro Asp Arg
Phe SederG) S€F PO2MR0/FethrSREs @Y ASNsethinAlva @86 heurpfhr Ile Thr Ay Ala
Gn Ala Qu 6%707580 Asp G u28¢a Asp Tyr Tyr2@ys Val Ala Arg Ser Asn Lys
@y Asn Pro 859095 His Val Leu Phe Ay Gy Ay Thr @ n Leu Thr Val Leu Ay

G n Pr@1 ala pro Thr Glu Cys ser
210 215

<210> 215
<211> 109
<212> PRT
<213> artificial

<220>
<223> variable region of VL2 Tight chain

<400> 215

ser Ser Glu Leu Thr Gln Asp Pro Ala val Ser val Ala Leu Gly Gln
1 5 10 15

Thr val Arg §1e Thr Cys Gln Gly Asp Ser Leu Arg Thr g%r Tyr Ala
0 25

Sser Trp 'gyr GIn GIn Lys Pro Gly GIn Ala Pro val Leu val Ile Tyr
5 40 45

Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly ser
50 55 60

Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala GIn Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys val Ala Arg Ser val val Gly Asn Pro
85 S0 95

His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu
100 105

<210> 216
<211> 215
<212> PRT
<213> artificial

<220>
<223> VL1B light chain

<400> 216
ser Ser Glu Leu Thr GIn Asp Pro Ala val Ser val Ala Leu Gly Gln
1 5 10 15

Thr val Arg Ile Thr Cys Gln Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
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100105110 Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser GQu Qu Leu
115120125 A n Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro
130135140 dy Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Al a
145150155160 Ay Val @u Thr Thr Thr Pro Ser Lys G n Ser Asn Asn Lys Tyr

Al a
Arg
Thr
PRT
223
Thr
Trp
Hi s
Asn
Asp
Ay

165170175 Ala Ser Ser Tyr Leu Ser Leu Thr Pro Qu G@n Trp Lys Ser His
180185190 SéP Tyr Ser Cys G2A Val Thr His GB% Ay ser Thr val du Lys
195200205 Val Ala Pro Thr Au Cys ser 210215 <210> 223 <211> 109 <212>
<XEP>Tigr tyif it a;ﬂn@309«-«228:51waﬂhaﬁoe\meggoruabfﬂvugrl i ght chai n <400>
Ser Ser & u Leu Thr G n Ap Pro Al a Val r Val Ala Leu Ay dn 151015
Val Arg Ile Thr Cys An Ay Asp ser Leu Arg Thr Tyr Tyr Ala 202530 Ser
TyalyAys @GN LkyarfrmoGer @ 1A erPrapVatg beu shalcly lserTyr 354045 Ay Lys
Lys A% Pro Ser vy I$%- Pro Asp Arg PPle Ser Gy Ser 505560 Ser Ser dvy
Thr Ala Ser Leu Thr Ile Thr Ay Ala @ n Ala A u 65707580 Asp Qu Al a
TygerTydr EWs aValThAl Aafsqr Bew TAS1kyshr&G W A hi &1859095 H s Val Leu Phe
A% dy Thr G n Let® Thr val Leu 73

Asp Glu Ala Asp Tyr Tyr Cys val Thr Arg Ser val Lys Gly Asn Pro
85 S0 95

His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu Gly Gln Pro
100 105 110

Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu
115 120 125

Gln Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp Phe Tyr Pro
130 135 140

Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro val Lys Ala
145 150 155 160

Gly val Glu Thr Thr Thr Pro Ser Lys GIn Ser Asn Asn Lys Tyr Ala
165 170 175

Ala ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Arg
180 185 190

Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val Glu Lys Thr
195 200 205

val Ala Pro Thr Glu Cys Ser
210 215

<210> 217
<211> 109
<212> PRT
<213> artificial

<220>
<223> variable region of vL18 light chain

<400> 217

Ser Ser Glu Leu Thr GIn Asp Pro Ala val Ser val Ala Leu Gly Gln
1 5 1 15

Thr val Arg §1e Thr Cys GIn Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
0 25 30
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100105 <210> 224 <211> 215 <212> PRT <213> artificial <220> <223> VL16

| i ght chain <400> 224 Thr Val Arg Ile Thr Cys G n Ay Asp Ser Leu Arg Thr
Tyr Tyr Ala 202530 Ser Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro Val Leu Val
Ile Tyr 354045 Ay Lys Hs Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe Ser Gy
Ser 505560 Ser Ser Asn Thr Ala Ser Leu Thr Ile Thr Gy Ala Gn Ala Qu
6570758 Agp 1o dﬂAI%]”A@ﬁ T5e Slysloyslaveno Yok Lay gadeleAnd Lys Gy Asn Pro
859095 Hi s VaI Leu Phe Gy G Gy Thr dn Leu Thr Val Leu Gy Gn Pro
100105110 Lys Ala Ala Pro Ser VaI Thr Leu Phe Pro Pro Ser ser GQu GQu Leu
1151206112/5Lg AT A\l (s A9 PRPs 3 &1TH e L Reg A A ghe ST 1941¥ S8 Asp Phe Tyr Pro
130135140 y Ala Val Thr~“val Ala Trp Lys a Asp Ser Ser Pro Val Lys Ala
145150155160 Ay val GQu Thr Thr Thr Pro Ser Lys G n ser Asn Asn Lys Tyr
Al a 163FIr76475 1A Agn Sy sy ey dhr e %‘uG#}hNPﬁdn@a Un Trp Lys Ser His
Arg 180185190 Ser Tyr Ser Cys d@n Val Hs Gu Ay Ser Thr Val Gu Lys
Thr 195200205 Val Ala Pro Thr Qu Cys Ser 210215 <210> 225 <211> 109 <212>
PRT <24Ap>Ghy tl\ﬂmpépagyr Tyr Cys val Thr g(r)'g Ser val Lys Gly ggn Pro

His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
100 105

<210> 218
<211> 448
<212> PRT
<213> artificial

<220>
<223> VH3TM heavy chain

<400> 218

GIn val GlIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala val Ser Gly Tyr Ser Ile ggr ser Gly
20 25

Tyr Tyr ;Ep Gly Trp Ile Arg Gén Pro Pro Gly Lys G;y Leu Glu Trp
4 4

Ile Ggy Ser Ile ser His Thr Gly Asn Thr Tyr Tyr Asn Pro Pro Leu
5 55 60

Lys ser Arg val Thr ITe Ser val asp Thr Ser Lys Asn GIn Phe Ser

Leu Lys Leu Ser Sﬁr val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys
38 90 95

Ala arg Phe Met Gly Phe Gly Arg Pro Glu Tyr Trp Gly Gln Gly Thr
100 105 110

Leu val Thr val ser Ser aAla Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn
145 150 155 160
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<220> <223>
G n Asp
Cys Gn dy
Pro Ay Gn
Gy lle Pro
Ile Thr

Thr

Thr

Ser
Arg
Leu
Ser
Al a
Asn

Val

A u 6570¥%80 Asp A u Al a2isp Tyr Tyr Cys20al

Pro
Asn

His

val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Thr

210

Thr

Phe

Pro

val

Thr

290

val

Cys

ser

Pro

val

370

Gly

Asp

Trp

vari abl e region

Pro Al a Val Ser
Asp Ser Leu Arg
Ala Pro val Leu

Asp Arg Phe Ser
Gy Ala Gn Al a
Thr ArggprSety Ala Lky STheE 3erAsty Pao HBS3BB5hei mrovVala kel Lehesl@ly Ay Ay Thr Gn
Leu Thr Val
<223> VL20 |ight chain <400> 226 Ser Ser Qu Leu Thr Gn Asp Pro Ala Val

ValerMa Ebu LE yry@ serll0isr Shr Walvar thrl V€l PR seyssee n Ay Asp Ser Leu
Thr Tyr Tyr 10 a 202530 Ser ¥p Tyr Gn Gn Y% Pro Ay Gn Ala Pro Val
Ile Tyr 354045 Ay Lys Hs Lys Arg Pro Ser Gy Ile Pro Asp Arg Phe
G9erSetu 60RO cIerThoeryrCrye Agh aFhrvall asnSets Lesl pFlrselrl e Thr Ay Ala G n

Leu 100$65 <210> 226 <di9> 215 <212> PR{><213> artifici al

Lys val

Cys Pro

Leu pPhe

Glu val

260

Lys Phe
275

Lys Pro

Leu Thr

Lys val

Lys Ala

340

Ser Arg
355

Lys Gly
GIn Pro

Gly Ser

GIn GIn
420

Asp

Pro

Pro

245

Thr

Asn

Arg

val

Ser

325

Lys

Glu

Phe

Glu

Fhe

405

Gly

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

AsSn

390

Phe

Asn

Lys

215

Pro

Lys

val

Tyr

Glu

295

His

Lys

GIn

Met

Pro

375

Asn

Leu

val

of VL16 |ight chain <400> 225 Ser Ser du Leu

Val

Ala Leu Ay dn 151015 Thr Val

Arg Ile Thr

Thr Tyr Tyr Ala 202530 Ser Trp Tyr Gn G n Lys
Ile Tyr 354045 Ay Lys His Lys Arg Pro Ser
Gy Ser 505560 Ser Ser Ay Asn Thr Ala Ser Leu

Val

G u 65707580 Asp A u Ala Asp Tyr Tyr

val

Ala

Pro

val

val

280

GIn

Gln

Ala

Pro

Thr

360

Ser

TYyr

Tyr

FPhe

Glu

Pro

Lys

val

265

Asp

TYr

Asp

Leu

345

Lys

Asp

Lys

Ser

ser
425

Pro

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Lys

410

Cys

Lys

Ala

235

Thr

val

val

Ser

Leu

315

Ala

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser Cys Asp Lys

220

Ala

Leu

Ser

Glu

Thr

300

Asn

Pro

Gln

val

val

380

Pro

Thr

val
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Gly

Met

His

val

285

TYr

Gly

Ile

val

ser

365

Glu

Pro

val

Met

Ala

Ile

Glu

270

Arg

Lys

Glu

Tyr

350

Leu

Trp

val

AsD

His
430

Pro

Ser

255

Asp

Asn

val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Thr

ser

240

Arg

Pro

Ala

val

Tyr

320

Thr

Leu

Cys

ser

ser

Ala

Cys Val
<220>

Ser Arg Ser Ala Lys Ay



859095 H's Val Leu Phe Ay Gy @y Thr Gn Leu Thr Val Leu Ay Gn Pro
100105110 Lys Ala Ala Pro Ser Val
115120125 @ n Ala Asn Lys Ala Thr
130135140 dy Ala Val Thr Val
145150155160 G ¥| val G u Thr Thr Thr

Al a 165"—f7'(b‘157g§%1
Arg 18018519

227 se@ls_;érﬁ u Leu Thr Gn
Thr Vad21A# g art€idial Cys A n
Trp Tyr22 n Adn Lys Pro Ay

Hi s LY§22 gvﬁ’ﬁﬁa ﬁé"ivaIYmh' e
Asn Thr Ala Ser Leu Thr Ile

Asp y'i40¢3yr 2&Ys val Ser Arg
g1n val G1n Leu ?1n Glu ser

Thr Leu Ser ESU Thr Cys Ala

Tyr Tyr grp Gly Trp Ile Arg
5

Ile Gly Ser Ile Ser His Thr
50 55

Lys ser Arg val Thr Ile Ser
65 70

Leu Lys Leu Ser Ser val Thr
85

Ala Arg Gly Gly Gly Ile Ser
100

Leu val Thr val ser ser Ala
115

Leu Ala Pro Ser Ser Lys Ser
130 135

Cys Leu val Lys Asp Tyr Phe
145 150

Ser Gly Ala Leu Thr ser Gly
165

Ser Ser Gly Leu Tyr Ser Leu
180

ser Leu Gly Thr G1n Thr Tyr

Asn Thr Lys val Asp Lys Lys
210 215

Asp Pro
Ay Asp
Gn Al a
Pro Asp
Ay
Ser Al a

Thr

Gly

val

Gln

40

Gly

val

Ala

Arg

ser

120

Thr

Pro

val

Ser

Ile

200

val

Thr
Leu Val

n Val

Leu Phe Pro Pro Ser Ser u Qu Leu

Th

Cys Leu Ile Ser Asp Phe Tyr Pro
Ala Trp Lys Ala Asp Ser Ser Pro val Lys Al a
Pro ser

&> SoF Ter oLy 867 S8 1%8utthie
er Tyr Ser QIS

s G n Ser Asn Asn Lys Tyr
%r"ﬁo @' e Trp Lys Ser His

rHls GQu @y Ser Thr vVal Gu Lys
Thr 195200205 Val Ala Pro Thr Au cys Ser 210215 <210> 227 <211> 109 <212>
PRT <2#3% arflpficial <220> <223> variable region of VL20 light chain <400>

Al a Val
Ser
Pro Val
Arg Phe
Ala Gn
Lys Gy

Leu

Pro Gly Leu val
10

ser

25

Pro

Asn

Asp

Ala

Pro

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Gly

Pro

Thr

Thr

Asp

90

Glu

Lys

Gly

Pro

Thr

170

val

Asn

Pro

Tyr

Gly

Tyr

ser

75

Thr

Tyr

Gly

Gly

val

155

Phe

val

val

Lys

ser

Lys

Tyr

60

Lys

Ala

Trp

Pro

Thr

140

Thr

Pro

Thr

Asn

ser
220
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Ser Val Ala Leu Ay G n 151015
Arg Thr Tyr Tyr Al a 202530 Ser
Leu val Ile Tyr 354045 Ay Lys
Ser Gy Ser 505560 Ser Ser Ay
Ala G u 65707580 Asp Qu Al a
Asn Pro

Lys Pro ser Glu
15

Ile ser ser Gly
30

Gly Leu Glu Trp
45

Asn Pro Pro Leu

Asn GIn Phe Ser
80

val Tyr Tyr Cys
a5

Gly GIn Gly Thr
110

ser val Phe Pro
125

Ala Ala Leu Gly

val Ser Trp Asn
160

Ala val Leu G1n
175

val Pro Ser Ser
190

His Lys Pro Ser
205

Cys Asp Lys Thr



859095 Hi's Val Leu Phe Ay Gy Gy Thr dn Leu Thr Val Leu 100105 <210> 228
<211> 215 <212> PRT <213> artificial <220> <223> VL25 |ight chain <400> 228
Ser Ser u Leu Thr Gn Asp Pro Ala Val ser Val Ala Leu Ay G n 151015 Thr
Val Arg Ile Thr Cys G n Ay Asp Ser Leu Arg Thr Tyr Tyr Al a 202530 Ser Trp
Tyr Gn Gn Lys Pro Ay Gn Ala Pro Val Leu Val Ile Tyr 354045 Ay Lys H's
Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe Ser Ay ser 505560 Ser Ser Ay Asn
Thr AlRIsSEhr Ces PThrProl @/sThro &g PAD £1G Alaphle G ABSFOBSBE Asp A u Al a Asp
Tyr Ty¥?>Cys Thr Thr Arg%Ser Asn Lys A%P°Asn Pro 8590952%% s Val Leu Phe Ay
Ay Ay Thr Gn Leu Thr Val Leu Ay Gn Pro 100105110 Lys Ala Ala Pro Ser
Val ThyallLehe Phe PRe PrPrivroSeys 8Bes L@ psEl Thrleen 146120 E25 ABgn Al a Asn Lys Al a
Thr Leu Val Cys Let*Ple Ser Asp Phe?>fyr Pro 130135¥48 Ay Ala Val Thr Val
Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala 145150155160 Ay Val G u Thr
Thr ThrhrPre Sew VRY STh@ ¢ysSeal ¥sh vAsmshy@w1Tyer Al Gcl63EF0As5 Al a Ser Ser Tyr
Leu Ser Leu Thr 2PPo G u G n Trp26ys Ser H s Arg?180185190 Ser Tyr Ser Cys
G@n Val Thr Hs AQu Ay Ser Thr Val G u Lys Thr

Glu val Lys Phe asn Trp Tyr val Asp Gly val Glu val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val
290 295 300

Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile ser Lys Ala Lys Gly G1In Pro Arg Glu Pro GIn val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys
355 360 365

Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser
370 375 380

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
405 410 415

Arg Trp G1In GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 220
<211> 215
<212> PRT
<213> artificial

<220>
<223> VL6 light chain

<400> 220

ser ser Glu Leu Thr GIn Asp Pro Ala val Ser val Ala Leu §1y GlIn
1 5 5
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195200205 Val Ala Pro Thr Au Cys Ser 210215 <210> 229 <211> 109 <212> PRT
<213> artificial <220> <223> variable region of VL25 |ight chain <400> 229
Ser Ser u Leu Thr Gn Asp Pro Ala Val Ser Val Ala Leu Ay G n 151015 Page
151 Thr val Arg Ile Thr Cys Gn Ay Asp Ser Leu Arg Thr Tyr Tyr Al a 202530
Ser Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro Val Leu val Ile Tyr 354045 Ay
Lys H's Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe Ser Ay Ser 505560 Ser Ser
Gy Asn Thr. Ala Ser Leu Thr Ile Thr Ay Ala Gn Ala Qu 65707580 Asp G u
Aa ASETTYA! A58 Teg Ty sTRIN Ay ASRrSeASIFULAR B THETYPrla859095 His Val Leu
Phe Gy Gy Ay Thr G n Leu Thr "'val Leu 100105 <210> 230 <211> 34 <212> DNA
<213> Artificial Sequence <220> <223> Prinmer BSSH | Il VH F <400> 230

gct t gg@gchrredxt &t e gl '{Y@c%fg’cg &'ygda3ro<valotewxal 3¢ 1¥ro1 <212> DNA <213>

Artificial Sequence <220> <223> Pri ner G/H_Ri or Bssilii <400> 231
tcagggagaa ctggttcttg g21

Gly Lys H1s Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

ser ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala G1n Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Met Ser Arg Ser Ile Trp Gly Asn Pro
85 20 95

His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu Gly GIn Pro
100 105 110

Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu
115 120 125

GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp Phe Tyr Pro
130 135 140

Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser pPro val Lys Ala
145 150 155 160

Gly val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala
165 170 175

Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Arg
180 185 190

Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val Glu Lys Thr
195 200 205

val Ala Pro Thr Glu Cys Ser
210 215

<210> 221
<211> 109
<212> PRT
<213> artificial

<220>
<223> variable region of vL6 1light chain

<400> 221
Sser Ser Glu Leu Thr G1n Asp Pro Ala val ser val Ala Leu Gly Gln
1 5 10 15

Thr val Arg Ile Thr Cys GIn Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
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<210> 232 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> Pri ner
G VH F for_Sall <400> 232 tccaagaacc agttctccct g21 <210> 233 <211> 45
<212> DNA <213> Artificial Sequence <220> <223> Priner scPv_Sali VH R
<400> 233 gcgacgtcga caggactcac cactcgagac ggtgaccagg gtgcc45 <210> 234
<211> 32 <212> DNA <213> Artificial Sequence <220> <223> priner Sal_vH Puu
<400> 234 gcgacgbhcga caggact caceact cgagac gg323g210> 235 <211> 34 <212>
DNA <213> Artificial sequence <220> <223> Priner BSSH | ||l _VL F <400> 235
gcttg C gagc 0> 22 <212> DNA <213>
Artuf?’ge?a]g’ ?’;tgﬁlighz%>%2§§% rﬁ*ﬁrgfp%%\]} ‘?gQ} ﬁ%;ﬂ PissH i <400> 236
gcctgagccc cagtgatggt ca22 <210> 237 <211> 20 <212> DNA <213> Artifici al

S 220> <22 p_f b 2
oncoat Lapor o E6s 39 Oger> B Lo 138 AR e s AL Y 8 Sequence <2205

ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala GIn Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Met Ser Aag ser Ile Trp Gly Asn Pro
85 9 95

His val Leu Phe Gly Gly Gly Thr ¢1n Leu Thr val Leu
100 105

<210> 222
<211> 215
<212> PRT
<213> artificial

<220>
<223> VL9 light chain

<400> 222

ser Ser Glu Leu Thr GIn Asp Pro Ala val ser val Ala Leu Gly GlIn
1 5 10 15

Thr val Arg Ige Thr Cys Gln Gly gsp Ser Leu Aarg Thr ggr Tyr Ala
2 5

Ser Trp Tyr GIn GIn Lys Pro Gly Gln Ala Pro val Leu val Ile Tyr
35 40 45

Gly Lys His Lys Arg Pro Ssr Gly Ile Pro Asp égg Phe ser Gly Ser
50 5

ser Ser Gly asn Thr Ala ser Leu Thr Ile Thr Gly aAla GIn Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys val Ala Arg Ser Asn Lys Gly Asn Pro
85 90 95

His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu Gly GIn Pro
100 105 110

Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu
115 120 125

G1In Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp Phe Tyr Pro
130 135 140
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<223> Primer scPv_xbai _vi__P <400> 238 gcgccgtcta gagttattct actcacctaa
aacggt gagc tgggtccctcb50 <210> 239 <211> 1401 <212> DNA <213> artificial
<220> <223> VHPTM heavy chain with signal sequen <400> 239 at gggatgga
gctgtatcat cctcttcttg gtggcaacag gtgcagctgc aggagtctgg ccctggectg

gt gaagcctt tgtgccgtgt ccggctactc catctcctcc ggctactact cctggcaagg

gcct ggagt g0 LGeF VGl ALCH G CALa1£06pCIett O ARl veRgggtalgaccat ctcc

gt ggacldéct aagct gt cct HOgt gaccgce tgccdatacc gccgt gt actléft ct ccagac

ct gagt act g gggccagggc accctggtga aagggcccat cggtcttccc cctggcaccc

t CCt CCAgOM10ETE g At OFChA0EEARYIWARIACI A RELURAGEHGRIGICTICCCL ga
ccagcggcgt gcacacctlsé ccggctgtcc tdget cagca gcgt ggtigac cgtgcecctcc
agcagcttgg aacgtgaatc acaagcccag caacaccaag gtggacaaga gacaaaactc
acacat{gC&raceOhgrGed Hrach! 9agrd tattahl €4 CELeaAxeGrgaaggacacc
ctcatgatct tgcgtigyt gg tggacgt gagsEcacgaagac cct da@gt ca ggcgt ggagg

t gcat aat gc caagacaaag ccgcgggagg cgtgtggtca gcgtcctcac cgtcctgcac
caggacd9ofyd 86220810 h GaAGAAR0E16 Gh§ CLRORG GLCa1£9983armggt cageccce
gagaaccaca g@éytacacc ctgccceemt aaccaggtca gertgacctg cctggtcaaa
ggcttctatc tgggagagca at gggcagcc ggagaacaac tacaagacca gacggctcct
tcttcolgt grqt pRF3AOGHE @&Caiggaca aacgtcttct catgctccgt gatgcatgag
gctctgcacaloct ctccet gt cccegggt aa a  <210> 240 <211> 467 <212> PRT <213>
artificial <220> <223> VHPTM heavy chain with signal sequence <400> 240 Met
Ay Tnglégrzggs Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Ay 151015 Val H's
Ser G4a1val 166n Leu Gn Gu Ser Ay Pro Ay Leu Val Lys 202530 Page 154
Pro Sezl&x uPFhyr_Leu Ser Leu Thr Cys Ala Val Ser Ay Tyr Ser |le 354045 Ser
Ser A¥Hr a*T"g'/‘rﬁﬂ% Gy Trplle Arg Gn Pro Pro Ay Lys Ay SOSS60 Leu G u
Trp llez6dy Ser Ile Ser Hs Thr Gy Asn Thr Tyr Tyr Asn 65707580 Pro Pro
Leu Ly®23er vArigbValregion bf erLSeligivhlchadp Thr Ser Lys Asn 859095 d n Phe Ser
Leu anoéfuzgfr Ser Val Thr Ala Ala Asp Thr Ala Val 100105110 Tyr Tyr cys
Ala Arg y y Ay Ile Ser Arg Pro Qu Tyr Trp Ay 115120125 Gn Gy Thr
Leu Va:ﬂierT:mr val LSerEhSeﬂnAAsaa Bey AThn{gly@rG/@ﬂ PFro LSer(lsgy GIn

Thr val Arg Ile Thr Cys Gln Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
20 25 30

Ser Trp ;yr GIn Gln Lys Pro ggy Gln Ala pro val ﬁeu val Ile Tyr
5 5

Gly Lys His Lys Arg Pro éer Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 5 60

ser Ser Gly Asn Thr Ala Ser Leu Thr Tle Thr Gly Ala Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys val Ala Arg Ser Asn Lys Gly Sgn Pro
85 90

His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu
100 105

<Z210> 224
<211> 215
<212> PRT
<213> artificial

<220>
<223> VL16 light chain

<400> 224

Ser Ser Glu Leu Thr GIn Asp Pro Ala val Ser val Ala Leu Gly Gln
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130135140 Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr ser Ay Ay Thr A a
145150155160 Ala Leu Ay Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr

Val 165170175 Ser Trp Asn Ser Ay Ala Leu Thr Ser Ay Val H's Thr Phe Pro
Al a 180185190 Val Leu G n Ser Ser Gy Leu Tyr Ser Leu Ser Ser Val Val Thr
Val 195200205 Pro Ser Ser Ser Leu Gy Thr G n Thr Tyr Ile Cys Asn Val Asn
H s 210215220 Lys Rro ser Asn Thr Lliys Val Asp Lys ligs Val Qu Pro Lys Ser
cys 225230235240 Asp Lys Thr Hs Thr cys Pro Pro cys Pro Ala Pro Au Ala

Ala d u = s Pro Lys Asp Thr
Leu %rgvgag gg%%g ﬁihg yl'%l%p é@? 'é% A'@; '1;[68" &&g A\_}él Val Val Asp Val
ser Hs 275280285 du Asp Pro G u Val Lys Phe Asn Trp Tyr Val Asp Gy Val
A u Vi S, yS. P u @n Tyr Asn Ser
Thr T)a/érerggr%ﬁgg%g%é@hAfs%q%ﬁalld%eﬁ‘}gvparjlb iéu&%h%?/all% gug Hs Gn Asp Trp
Leu Asn Gy 325330335 Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
Al a Pr IIe 45350 L e Ser Gy dn Pro Arg Qu
Pro cﬂy é g EI“’@_E%?“L FEJ pﬁtpoe er %rsaréxa S(ﬁru Met Thr Lys Asn
G n Val Ser 370375380 Leu Thr Q/s Leu Val Lys Ay Phe Tyr Pro Ser Asp Ile

Al a \kgerc%é% Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys val Thr Sgg ser Ala Lys Gly Asn Pro
85 95

His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu Gly Gln Pro
100 105 110

Lys Ala Ala pro Ser val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu
115 120 125

GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp Phe Tyr Pro
130 135 140

Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro val Lys Ala
145 150 155 160

Gly val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala
165 170 175

Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu GIn Trp Lys Ser His Arg
180 185 190

Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val Glu Lys Thr
195 200 205

val Ala Pro Thr Glu Cys Ser
210 215

<210> 225
<211> 109
<212> PRT
<213> artificial

<220> _
<223> variable region of vL16 light chain

<400> 225

Ser Ser Glu Leu Thr GIn Asp Pro Ala val Ser val Ala Leu g]y GIn
1 5 1 5
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385390395400 Trp A u Ser Asn Gy G@n Pro Au Asn Asn Tyr Lys Thr Thr Pro
Pro 405410415 Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr
Val 420425430 Asp Lys Ser Arg Trp Gn A@n Ay Asn Val Phe Ser Cys Ser Val
Met 435440445 His GQu Ala Leu His Asn Hi's Tyr Thr G n Lys Ser Leu Ser Leu
Ser 450455460 Pro Ay Lys 465 <210> 241 <211> 1401 <212> DNA <213>
artifigiralal<2ePx1£223>cWHBiVeheavy wthaidy wkd hhsirgnalyrsaguence <400> 241
at gggat gga gtgca@fct gc tgtgccgtgtiscct ggcaagg cccéét ct ga aagct gt cct
ttcggccgcc aagggcccat gcetgtatcat aggagtctgg ccggctactc gecctggagtg

agt ccagadtrcirgt GA8 CR GB0RET At 16 30hCidCeL LEEChET traktg rccct ggect g
catctcctcc gadfcggctcc gaccaté®cc tgccgatacc gygccagggc cctggcaccc

gt ggcaacag ctacaggcgt gtgaagcctt ccgagaccct ggctactact ggggct ggat

at Ct Ct@§CRyCRHNE ARG EHOOACAPL 16 GRAIRRPCRY IRCQEAIAGIsaaCE gt gCccag
accctggt gé ccgtgtcctc tccitcaaga gcacctct§y Page 156 gcactctcag gtctctgacc
cagacagcct ctactacaac gttctccctg attcatgggg tgcctccacc gggcacagcg

gccct gQQCierJ6T) A9h R AIGAsdALE) GhFCOEAAGCEHD hUAGIRAECa1at ggaact cas540
ggcgcoast ga ccagcggegt Yeacaccttc ccggelgt cc tacagt cct c8dtaggact ct ac600
tccctcagca gcgtggtgac cgtgccctcc agcagcttgg gcacccagac ctacatctgec660
aacgt gaat §1,AcRRASF 639 BRAEACGARGHALGYgasAagm ag0klgaghRtereaaat cttgt 720
gacaaaact c acacat gasc accgtgccca gamcct gaag ccgcgggggc accgtcagt c780
ttcctcttcc ccccaaaacc caaggacacc ctcatgatct cccggacccc tgaggt cacad40

His val Leu phe Gly Gly Gly Thr G1n Leu Thr val Leu
100 105

<210> 226
<211> 215
<212> PRT
<213> artificial

<220>
<223> VL20 light chain

<400> 226

ser Ser Glu Leu Thr GIn Asp pPro Ala val Sser val Ala Leu Gly Gln
1 5 10 15

Thr val arg 1le Thr Cys GlIn Gly Asp Ser Leu Arg Thr Tyr Tyr Ala
20 25 30

ser Trp Tyr Gln GIn Lys Pro Gly GIn Ala Pro val Leu val Ile Tyr

Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg phe Ser Gly Ser
50 55 60

ser ser Gly Asn Thr Ala ser Leu Thr Ile Thr Gly Ala Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys val Ser Arg Ser Ala Lys Gly Asn Pro
85 20 a5

His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu Gly Gln Pro
100 105 110

Lys Ala Ala Pro Ser val Thr Leu Phe Pre Pro Ser Ser Glu Glu Leu
115 120 125

GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp Phe Tyr Pro
130 135 140
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tgcgtggtgg
ggcgt ggagg
cgt gt ggt ca
t gcaaggt ct
ggt cagcccc

t ggacgt gag
t gcat aat gc
gcgt cct cac
ccaacaaagc
gagaaccaca

ccacgaagac
caagacaaag
cgt cct gcac
cct cccagcec
ggt gt acacc

cct gaggt ca
ccgcgggagy
caggact ggc
cccat cgaga
ct gcccccat

agttcaactg gtacgtggac900
agcagt acaa cagcacgt ac960
t gaat ggcaa ggagt acaagl020
aaaccat ctc caaagccaaalO80
cccgggagga gat gaccaagll140

aaccaggtca] e
t gggaddycalavgpggoadge
gacggggg

aacgtcttct catgctccgt gatgcatgag gctctgcaca

cctggtcaaa ggcttctatc
ggag'%easaéﬂ ? dGnagCE
gcaagctc accgtgdaca

gcctgacctg ccagc%acat cgccgt ggagl200

egryn ddgﬂ% ct ggact cc1260
agagcaggtd‘gcagca99991320
accact acac gcagaagagcl380

ct tcttcctcta

ct ct ccdtygvalc6te ghytTha Br4Pre &@ri@ys B4R seX1Ash 467 Ly Tys ART <213> artificia

<220> <223> VH3TM

évy chain with Pgnal sequence]2500> 242 Met Ay Trp

Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Ay 151015 Val His Ser Gn
Val QAalalgar &mnT@E ue8eyer@au Phio PE \6lLealnValp Lys S2028S8rBro Ser @ u Thr Leu
Ser Leu Thr Cys 189 a val Ser Glylﬁ/r Ser 1le 35484% Ser Ser Ay Tyr Tyr Trp
Gy Trplle Arg Gn Pro Pro Ay Lys Ay 505560 Leu Qu Trp Ile Ay Ser Ile
Ser HiserTryr %g/msmﬁﬁmﬂwm WYy GAS 618540780 Ve 6 1¥res Léwr Lys Ser Arg Val
Thr 1le Ser Asp Thr Ser BYS Asn 859095 dPff Phe Ser Leu Lys Leu Ser Ser
Val Thr Ala Ala Asp Thr Ala Val Page 157 100105110 Tyr Tyr Cys Ala Arg Phe
Met GwalPhle €&o TAr glRrysGar Tyr Trp Ay 115120125 Gn @y Thr Leu Val Thr
Val Ser SB¥0 Ala Ser Thr L§® Ay Pro Ser

<210> 227

<211> 109

<212> PRT

<213> artificial

<220>

<223> variable region of vL20 light chain

<400> 227

ser Ser Giu Leu Thr GIn Asp Pro Ala val ser val Ala Leu Gly Gln

1 5 10 15

Thr val Arg Ile Thr Cys G1n Gly Asp Ser Leu Arg Thr Tyr Tyr aAla

20 25 30
Ser Trp Tyr Gln GIn Lys Pro Gly Gin Ala Pro val Leu val Ile Tyr
35 40 45
Gly Lys His Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

Ser Ser Gly Asn Thr Ala ser Leu Thr Ile Thr Gly Ala GIn Ala Glu

65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys val Ser Arg Ser Ala Lys Gly Asn Pro

35 90 95
His val Leu Phe Gly Gly Gly Thr Gln Leu Thr val Leu
100 105

<210> 228

<211> 215

<212> PRT

<213> artificial

<220>

<223> VL25 light chain

<400> 228
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130135140 val Pile pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Ay Gy Thr Al a
145150155160 Ala Leu Ay cys Leu Val Lys Asp Tyr Phe Pro Qu Pro val Thr

Val
Al a
Val
Hi s
cys
Al a
Leu
Ser
du
Thr
Leu
Al a
Pro
Adn

165170175 Ser Trp Asn Ser Gy Ala Leu Thr Ser Gy val His Thr Pile Pro
180185190 Val Leu A n Ser Ser Gy Leu Tyr ser Leu Ser Ser Val val Thr
195200205 Pro Ser Ser Ser Leu Gy Thr dn Thr Tyr Ile Cys Asn Val Asn
210321522010 ysu Ptho Glar Adks Ardliad a Iﬁé Stal vAspldysulgls &al G u Pro Lys ser
225230235240 Asp Lys Thr His Th® Cys Pro Pro O/ Pro Ala Pro Gu Al a
Gy 245250255 Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
methr26&02662 Z0e 1he Qer a1 glyThsp Beo @uuangairhThyr Qys Alal Val Val Asp val
H s 275280288 A u Asp Pro G238 val Lys Phe ASR Trp Tyr val Asp dy Val
val 290295300 H s Asn Ala Lys Thr Lys Pro Arg Au Gu Gn Tyr Asn Ser
Tyger3053103 L5320 nAng Mal cMalclSevlaViadlo YeduLdhvaVallelser Hs G n Asp Trp
Asn Gy 325330335 Lys G 0Tyr Lys Cys Ly4>Val Ser Asn Lys Ala Leu Pro
Pro Il e 340345350 Qu Lys Thr Ile Ser Lys Ala Lys Gy An Pro Arg Qu
Galyvays BEHR6365 Anpr sehclalle Pre AApoargerhdisgr @iy dru Met Thr Lys Asn
Val s& 370375380 Page® 158 60

Ser Ser Gly asn Thr Ala Ser Leu Thr Ile Thr Gly Ala Gln Ala Glu
65 70 75 80

Asp Glu Ala asp ggr Tyr Cys Thr Thr ggg Ser Asn Lys Gly Asn Pro
95

His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu Gly GIn Pro
100 105 110

Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu
115 120 125

GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp Phe Tyr Pro
130 135 140

Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro val Lys Ala
145 150 155 160

Gly val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Ash Lys Tyr Ala
165 170 175

Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu GIn Trp Lys Ser His Arg
180 185 190

Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val Glu Lys Thr
195 200 205

val Ala Pro Thr Glu Cys Ser
210 215

<210> 229
<211> 109
<212> PRT
<213> artificial

<220> .
<223> variable region of vL25 Tight chain

<400> 229

ser Ser Glu Leu Thr GIn Asp Pro Ala val Ser val Ala Leu Gly GIn
1 5 10 15
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Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp Ile Ala Val Qu
385390395400 Trp A u Ser Asn Ay Gn Pro Au Asn Asn Tyr Lys Thr Thr Pro
Pro 405410415 Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr
Val 420425430 Asp Lys Ser Arg Trp Gn Gn Gy Asn Val Phe Ser Cys Ser Val
Met 435440445 His Qu Ala Leu H's Asn H's Tyr Thr Gn Lys Ser Leu Ser Leu
Ser 450455460 Pro Gy Lys 465 <210> 243 <211> 703 <212> DNA <213>
artifidirayal<ReD3 1«28 >CWL G Ghhtase lfeirnLen Aty Shgaar Tyeqguence <400> 243

at gggat gga gct g8tcat cctcttcttd>gt ggcaacag ctaclggegt gcactcttcc60

t ct gagct ga cccaggatcc tgctgtgtct gtggccctgg gccagaccgt caggat caccl20

t gccagpgcUrramaygctt gdg laacetaactacigedhcog] aewagtajaarygcct ggacagl8o
gcceet gt gc t Yyt gat ct a cggcaaf®ac aagaggccat éggcatccc tgacagattc240
tccggctcct cctctggcaa taccgectcc ctgaccatca ctggggctca ggcggaagac300
gaggctgactysatitacygtagt mygcsagglxglgtrygt gpoea aecsecallgtsearct gt t cgge360
ggagggacce? agct caccgt tttaygtcag cccaaggc®d cccectcggt cactctgttcd20
ccgccctcct ctgaggaget tcaagccaac aaggccacac tggtgtgtct cataagtgac480

tt ct acegeergatcegh gae At sgccéygghaagjgcHyaty gtagteadgtclmaaggcgggas40

gt ggadcca ccacaccct ¢ @aaacaaagc aacaatbaagt acgcggccagt®hagcet at ct g600
agcct gacgc ctgagcagtg gaagtcccac agaagctaca gctgccaggt cacgcat gaa660
gggagcaecdl ut ghngangae agt gactectrhacagasdrghdn cpd 60¥ ssdlire 244 <211> 234
<212> PRT <213> art8ficial <220> <®23> VL2 light cHain with signal sequence
<400> 244 Met Gy Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Ay

His val Leu Phe Gly Gly Gly Thr GIn Leu Thr val Leu
100 105

<210> 230

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer BssHII_II_VH_F

<400> 230
gcttggcgeg cactctcagg tgcagetgeca ggag 34

<210> 231
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer GVH_R_for_BssHII

<400> 231
tcagggagaa ctggttcttg g 21

<210> 232
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer G_VH_F_for_sall

<400> 232
tccaagaacc agttctccect g 21

<210> 233

<211> 45

<212> DNA

<213> Artificial Segquence

<220>
<223> Primer scfFv_SalI_VH_R
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151015 VvVal His Ser Ser Ser Au Leu Thr Gn Asp Pro Ala Val Ser val Al a
202530 Leu Ay Gn Thr Val Arg Ile Thr Cys G n Ay Asp Ser Leu Arg Thr
354045 Tyr Tyr Ala Ser Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Val Leu
505560 Val Ile Tyr Gy Lys Hs Lys Arg Pro Ser Gy Ile Pro Asp Arg Phe
65707580 Ser Gy Ser Ser Ser Ay Asn Thr Ala Ser Leu Thr Ile Thr Ay Ala
859095.4ghh Ak A u Asp Au Ala Asp Tyr Tyr Cys Val Ala Arg Ser Val Val
100105kpBcdHcya AspgdertoadicscMabhgdceygtaecdgdgygfdcy Ay Thr G n Leu THF Val Leu
115120125 Ay Gn Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
1301353409, Ghyy G u Leu G n Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
145150£5%1662Phe Tyr Pro Ay Ala Val Thr Val Ala Trp Lys Ala Asp ser Ser
Pro 1%%3%)1?8‘*.\4al .aIFy Ala Ay Val @u Thr Thr Thr Pro Ser Lys G n Ser Asn
Asn 1 186ty €' y?e%eﬁc% a Ser Ser Tyr Leu Ser Leu Thr Pro Qu Gn Trp
Lys 195200205 Ser H's Arg Ser Tyr Ser Cys A n Val Thr Hs Qu Ay ser Thr
Val 213235220im@rusaly¥HFaRIVal Ala Pro Thr Ju Cys Ser 225230 <210> 245
<211> 7@3 <312> DNA <213> artificial <220). <223> vL18 light chain wth
Si gnal gcaecHteds @aggactcac cactcgagac gg 32

<210> 235
<211> 34
<212> DNA
<213> Artificial Sequence

<220> ]
<223> Primer BSSHII_II_VL_F

<400> 235
gcttggcgeg cactcttoct ctgagctgac ccag 34

<210> 236

<21l> 22

<212> DNA

<213> Artificial sSequence

<220>
<223> Primer scFv_VL_R_for_BssHII

<400> 236
gcctgagccc cagtgatggt ca 22

<210> 237
<211> 20
<Z212> DNA
<213> Artificial Sequence

<220>
<223> Primer GVL_F_for_xbax

<400> 237
accgcctece tgaccatcac 20

<210> 238

<211> 50

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer scFv_XbaI_VL_R

<400> 238
gcgecgtcta gagttattct actcacctaa aacggtgagc tgggiccctc 50

<210> 239

<211> 1401
<212> DNA

<213> artificial
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<400> 245 atgggatgga gctgtatcat cctcttcttg gtggcaacag ctacaggcgt
gcactcttcc60 tctgagctga cccaggatcc tgctgtgtct gtggccctgg gccagaccgt

caggat cacc120 tgccagggcg atagcctgag aacctactac gcctcctggt atcagcagaa
gcctggacagl80 gcccctgtge tggtgatcta cggcaagcac aagaggccat ccggcatccc

t gacagatt c240 tccggctcct cctctggcaa taccgectcc ctgaccatca ctggggctca
ggcggaagee 300 ga gctgact attactgtgt cacgaggagc gtgaagggca acccccat gt

tctgt t‘@gétse’ﬁp'@’g fRyyached najah celdeyt Ssee¥eagst cag cccaagget g ccccct cggt

cact ct ghhs43Q0gccgeecct cct ct gaggagcet tcaagccaac aaggccacac tggtgtgtct

cat aagitgagiga tdcegaaceygcgage eyl gamcagiaggceicggocaaqgaagaicag gcagceocgt
caagggﬁg?a540 tg%f acca ccacaccctc caaacaaagc aacaacaag acgcggecag

Caget A BL 0BT AIIRY YA E CHYAT e GGoaT LR RO BETRELS oot galggt
cacgcatgdgaatt 33aagRaAte ¢at@uapangecaatidoeametgrat agaat gickt cat 7030<210> 246
<211> 234 <212> PRT <213> artificial <220> <223> VL18 |ight chain with

si gnal “389faAL S <HWIITD AR 1Y T TP Kér “EP§235%8 ﬁﬁaétﬁfé‘gc Phe 1480 val Ala
Thr Al @cdbtctlh Yagtbgage \gatcd-dt:chngggSeaccSefcﬁgwadc@Lg&hfccat@ Asp 3800 Al a Val
Ser Val Ala 202530 Leu Ay dn Thr Val Il e Thr S Gn Ay Asp Ser Leu
Ay THASSESAS CTITORFy s APLSRETCCTBIORgTacq REEHiCoRy COBbpeesy Gl h F0n Pro Val
Leu 50R%66:agat dih&ythytg Gh¥cday§gdiadedeligradr Bcdtotecertdekicdake Pro 48sp Arg Phe
65707580 ser Gy Ser Ser Ser Ay Asn Thr Ala Ser Leu Thr Ile Thr Ay Ala
859095 3@PP ARE P TASH” GCEPQEP%CCA§'E)th§?agPy9C3(§9§Ct\98Iggﬁﬁ?caﬂF% ser 81 Lys
ﬂgigg%g@gyt AzBrdteadiggaiMakriccc FRBcEoytddc¥afdty glapaddiba Leu Tap Val

Leu

ggcgccctga ccageggegt gcacacctte ccggctgtce tacagtccte aggactctac 600
tccctcageca gegtggtgac cgtgccctce agcagettgg gcacccagac ctacatctge 660
aacgtgaatc acaagcccag caacaccaag gtggacaaga aagttgagcc caaatcttgt 720
gacaaaactc acacatgccc accgtgecca gcacctgaag ccgeggggge accgtcagtce 780
ttcctcttce ccgcaaaacc caaggacacc ctcatgatct cccggacccc tgaggtcaca 840
tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac 900
ggcgtggagg tgcataatgc caagacaaag ccgcgggagg agcagtacaa cagcacgtac 960
cgtgtggtca gcgtcctcac cgtcctgcac caggactgge tgaatggcaa ggagtacaag 1020
tgcaaggtct ccaacaaagce cctcccagecc cccatcgaga aaaccatctc caaagccaaa 1080
ggtcagcccc gagaaccaca ggtgtacacc ctgcccccat cccgggagga gatgaccaag 1140
aaccaggtca gcctgacctg cctggtcaaa ggcttctatc ccagcgacat cgccgtggag 1200
tgggagagca atgggcagcc ggagaacaac tacaagacca cgectcccgt gctggactcc 1260
gacggctcct tcttcctcta tagcaagctc accgtggaca agagcaggtg gcagcagggg 1320
aacgtcttct catgctccgt gatgcatgag gctctgcaca accactacac gcagaagagc 1380
ctctcecctgt cceccgggtaa a 1401
<210> 240

<211> 467

<212> PRT

<213> artificial

<220>

<223> VHPTM heavy chain with signal sequence

<400> 240

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5

10

15

val His Ser Gln val GIn Leu Glin g?u Ser Gly Pro Gly Leu val Lys
5 30
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Ay An Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Page 161
130135140 G u Qu Leu Gn Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
145150155160 Phe Tyr Pro Ay Ala Val Thr Val Ala Trp Lys Ala Asp ser Ser
Pro 165170175 val Lys Ala Ay Val @Qu Thr Thr Thr Pro Ser Lys G n Ser Asn
Asn 180185190 Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Gu Gn Trp
Lys 195200205 Ser His Arg Ser Tyr Ser Cys An Val Thr Hs Au Gy Ser Thr
val 210215220 G u Lys Thr Val Ala Pro Thr du,cys Ser 225230 <210> 247
<211> FFE35%23 25 THNASLSEES el (1T (€4 412 \oBRr 253X VESSI IS ght chain with
si gnal sequence <400> 247 atgggatgga gctgtatcat cctcttcttg gtggcaacag
ctacaggcgt tctgagctga cccaggatcc_tgctgtgtct tg%ccct gg_.gccagaccgt

t gcca C%raﬁ%&ff &5 E{"&c?fya(?f%l@@c“fﬂc@f‘gégo FE&dtdyad ¥ccect gt go

t ggt gat cta’ cggcaagcac aagaggccat ccggcatccc tccggctcct cctctggcaa
taccgcctcc ctgaccatca ctg gctca_ga%gct gact attactgtac gacgcggagc
aacaa@gc‘éﬂ“a@b%é&&t‘ﬂt’ wag%géﬁ'bé”%@ fcqldchitn 8T AYptivhgPccaaggct g
ccceccectcggt ccgecctcct ct gaggagct tcaagccaac aaggccacac tggtgtgtct
ttctacccgg gagccgtgac agt gglcct gg_aaggcagat a gcagccccgt gtggagacca
ccacactiét &rochethbdaage Adcwalcaagt1a Eg‘@gc%\ﬁ’ Abc e adygcrsPt gagcagt g

gaagt cccac agaagct aca gctgccaggt gdgagcaccg tggagadgac agtggcccct
acagaatgtt cat <210> 248 <211> 234 <212> PRT <213> artificial <220> <223>
VL25 |§1@hthec Bert q@iﬂtyh lqugFRAl Séf‘e(ﬁ%ﬁé‘é A@@T»Amgh a3} Trp Ser cys lle
Ile Leu Phe Leu | Ala Thr Al a r Gy 151015 A His Ser Ser Ser Au Leu

Thr G n Asp Pro Ala Val Ser Val Al a 202530
Tyr Tyr E{S Ala Arg Gly Gly $;5 Ile Ser Arg Pro ﬁgg Tyr Trp Gly
5

GIn Gly Thr Leu val Thr val sSer Ser Ala Ser Thr Lys Gly Pro Ser
130 135 140

val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
145 150 155 160

Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val
165 170 175

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr phe Pro Ala
180 185 190

val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val
195 200 205

Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His
210 215 220

Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys
225 230 235 240

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly
245 250 255

Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270

ITe Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His
275 280 285

Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val
290 295 300
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Leu
Tyr
Tyr
Ser
Asp
Hi s
Lys
Gn
Pro
Al a
Al a
Arg
Thr

Page 156

Gy Gn Thr val Arg Ile Thr Cys Gn Ay Asp Ser Leu Arg Thr 354045 Tyr
Ala Ser Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Val Leu 505560 Vval Ile
Gy Lys His Lys Arg Pro Ser Ay Ile Pro Asp Arg Phe 65707580 Ser dvy
Ser Ser Ay Asn Thr Ala Ser Leu Thr Ile Thr Gy Ala 859095 Gn Ala Qu
Gu Ala Asp Tyr Tyr Cys Thr Thr Arg Ser Asn Lys 100105110 Ay Asn Pro
Val Leu Phe Ay @Ay Ay Thr Gn Leu Thr Val Leu 115120125 Ay Gn Pro
Alg)gp@sw Pt LBerThyalysThTo REd Gﬂ’h@Pr‘ﬁ”Pﬂd‘ 8&t S8BrTh3Ny135140 G u G u Leu
Al@”Asn Lys Ala Tht Leu Val cys LeU~lle Ser Asp 145150155160 Phe Tyr
Ay Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro 165170175 Val Lys
GAraval @&l 531!'1"|r\3/<'£1 hreuTHir PRb Lgergggy@nc}w Bewr LABW%WY180185190 Lys Tyr
Ala Ser Ser Tyr'“teu Ser Leu Thr'’"Pro u Gn Trﬁ Eys 195200205 Ser Hi s
Ser Tyr Ser Cys G n Val Thr His Au Ay Ser Thr Val 210215220 G u Lys
ValysAe e Prio LYRICyd ysCyal Ser A223¥80ATa Leu Pro Ala Pro Ile
340 345 350
Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn val
355 360 365
Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn G1ln val Ser
370 375 380

Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu

385 390 395 400

Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro

405 410 415
val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
420 425 430
Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met
435 440 445
His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser
450 455 460

Pro Gly Lys

465

<210> 241

<211> 1401

<212> DNA

<213> artificial

<220>

<223> VH3TM heavy chain with signal sequence

<400> 241

atgggatgga gctgtatcat cctcttcttg gtggcaacag ctacaggcgt gcactctcag 60

gtgcagctgc aggagtctgg ccctggcctg gtgaagcectt ccgagaccct gtctctgace 120

tgtgccgtgt ccggctactc catctcctcc ggctactact ggggctggat cagacagcect 180

cctggcaagyg gcctggagtyg gatcggctcc atctctcaca ccggcaacac ctactacaac 240

cccectetga agtccagagt gaccatctcc gtggacacct ccaagaacca gttctccctg 300

aagctgtcct ctgtgaccgce tgccgatacc geegtgtact actgtgecag attcatgggy 360

tteggecgee cggagtactg gggecaggdge accctggtga ccgtgtecte tgectccace 420

aagggcccat cggtottcocce cctggracee tectccaaga gcacctotygg gggeacageg 480



gcecctggget
ggcgccctga
tccctcagea
aacgtgaatc
gacaaaactc
ttcctecttec
tgcgtggtgg
ggcgtggagg
cgtgtggtca
tgcaaggtct
ggtcagcccc
aaccaggtca
tgggagagca
gacggctcct
aacgtcttct
ctctccctgt
<210>
<211>
<212>
<213>

<220>
<223>

<400>

242
467
PRT

242

Met Gly Trp
1

val His

Glu
35

Pro Ser

sSer
50

ser Gly

Leu Glu

65

Trp

Pro Pro Leu

Gin Phe Ser

Ser

gcctggtcaa
ccagcggegt
gcgtggtgac
acaagcccag
acacatgccc
ccccaaaacc
tggacgtgag
tgcataatgc
gcgtcctcac
ccaacaaagc
gagaaccaca
gcctgacctg
atgggcagcc
tcttcctcta
catgctccgt

cccegyggtaa

artificial

ser

Gln val

Cys Ile
5

GlIn

ggactacttc
gcacaccttc
cgtgccctec
caacaccaag
accgtgeccca
caaggacacc
ccacgaagac
caagacaaag
cgtcctgcac
cctecccagec
ggtgtacacc
cctggtcaaa
ggagaacaac
tagcaagctc
gatgcatgag

d

Ile Leu

Leu Gln

Phe

Glu

cccgaaccygyg
ccggctgtec
agcagcttgg
gtggacaaga
gcacctgaag
ctcatgatct
cctgaggtca
ccgcgggagg
caggactggc
cccatcgaga
ctgcccccat
ggcttctatc
tacaagacca
accgtggaca

gctctgcaca

Leu val
10

Ser Gly

tgacggtgtc
tacagtcctc
gcacccagac
aagttgagcc
c€cgcgggagc
cccggacccc
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc
cccgggagga
ccagcgacat
cgcctccegt
agagcaggtg

accactacac

VH3TM heavy chain with signal sequence

Ala Thr

Pro Gly

aAla

Leu

gtygaactca
aggactctac
ctacatctgc
caaatcttgt
accgtcagtc
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag
cgccgtggag
gctggactcc
gcagcagggagd

gcagaagagc

Thr
15

Gly

val Lys

20 25

Thr
40

Thr Leu Ser Leu Cys

Tyr Tyr Trp Gly Trp Ile
55

Ile Ser Ile Ser His

70

Gly

Ser val Thr Ile

85

Lys Arg

Leu Lys Leu Ser Ser val

Ala

Arg

Thr

val ser

Gln Pro

60

Gly
75

Asn

ser val

ASp
90

Thr aAla Ala

Page 157

Gly

45

Pro

Thr

Thr

Asp

30

Tyr

Gly

Tyr

Ser

Thr

Ser

Lys

Tyr

Lys

95

Ala

Gly
Asn
80

Asn

val

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1401



Tyr

GIn

val

145

Ala

Ser

val

Pro

Asp

Ala

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

TYr

Gly

Phe

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

Ser

Asp

290

Asn

val

Glu

Lys

Thr
370

Cys

Thr

Pro

Gly

Asn

GlIn

195

Ser

ser

Thr

Ser

Arg

Pro

Ala

val

Tyr

Thr

355

Leu

100

Ala

Leu

Leu

Cys

Ser

180

Ser

Ser

ASn

His

val

260

Thr

Glu

Lys

Ser

Lys

Ile

Pro

Arg

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

Cys

Ser

Pro

Phe

Thr

Pro

150

val

Ala

Gly

Gly

Lys

Cys

Leu

Glu

LyS

Lys

310

Leu

Lys

Lys

Ser

Met

val

135

Ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

Arg
375

Gly

Ser

Ser

Asp

Thr

TYr

Gln

Asp

Pro

Pro

Thr

280

Asn

Arg

val

Ser

Lys

360

Glu

105

Phe

Ser

Lys

TYF

Ser

185

ser

Thr

Lys

Cys

Pro

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Gly

Ala

Ser

Phe

170

Leu

TYr

Lys

Pro

250

Lys

val

TYr

Glu

His

Lys

Gln

Arg

Ser

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Pro

val

val

Gln

315

Gln

Ala

Pro

Pro

Thr

140

Ser

Glu

His

Ser

cys

Glu

Pro

Lys

val

Asp

300

TYr

ASp

Leu

Arg

Met Thr Lys

380
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Glu

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

ASp

ASp

285

Gly

Asn

Trp

Pro

Glu

365

Asn

110

Tyr

Gly

Gly

val

Phe

180

val

val

Lys

Ala

Thr

270

val

val

ser

Leu

Ala

350

Pro

Gln

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Ala

255

Leu

sSer

Glu

Thr

Asn

335

Pro

Gln

val

Gly

Ser

Ala

160

val

Ala

val

Met

His

val

TYr

320

Gly

val

Ser



Leu Thr

385

Trp Glu

val Leu
Asp

Lys

Glu
450

His

Pro Gly

465

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

243
703
DNA

<220>
<223> VL2

<400> 243
atgggatgga

tctgagetga
tgccagggeg
gcecetgtge
tccggetect
gaggctgact
ggagggacce
ccgcectect
ttctaccegg
gtggagacca
agcctgacge

gggagcaccg

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

244
234
PRT

<220>
<223>

<400> 244

Cys

Ser

Asp

ser

435

Ala

Lys

Leu val

Lys

Gly Phe

390

Asn Gly

Ser
420

Asp
Arg

Trp

Leu His

artificial

Gln

Gly

Gln

Asn

Pro Glu

ser Phe
Gln

Gly

His
455

TYr

Tyr

ASn

Asn

Thr

Ser
395

Pro

Asn
410

TYr

Phe Leu Tyr

425

val phe

GIn Lys

Tight chain with signal sequence

gctgratcat
cccaggatec
atagcctgag
tggtgatcta
cctetggeaa
attactgtgt
agctcaccgt
ctgaggagct
gagcecgtgac
ccacaccctce
ctgagcagtg

tggagaagac

artificial

cctcttcttg
tgctgtgtct
aacctactac
cggcaageac
taccgeetec
cgecceggteg
tttaggtcag
tcaagccaac
agtggcctgg
caaacaaagc
gaagtcccac

agtggccect

gtggcaacag
gtggccctgg
gcctoctggr
aagaggccat
ctgaccatca
gtggtgggca
cccaaggctg
aaggccacac
aaggcagata
aacaacaagt
agaagctaca

acagaatgtt

vL2 Tight chain with signal sequence

Asp Ile

Lys Thr

Ser Lys

ser Cys

445

Ser Leu

460

ctacaggcgt
gccagaccgt
atcagcagaa
ccggeatecce
ctggggctca
acccccatgt
cccccteggt
tggtgtgtct
gcagceccgt
acgcggccag
gctgccaggt

cat
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Ala

Thr

Leu

430

Ser

ser

Glu
400

val

Pro
415

Pro

Thr val

val Met

Leu Ser

gcactcttcc
caggatcacc
gcetggacag
tgacagattc
ggcggaagac
tctgttegge
cactctgttc
cataagtgac
caaggcggga
cagctatctg

cacgcatgaa

60
120
180
240
300
360
420
480
540
600
660
703



Met

val

Leu

Tyr

val

65

Ser

Gln

Gly

Gly

Glu

145

Phe

val

Lys

Ser

Glu
225

Gly

His

Gly

Tyr

50

Ile

Gly

Ala

Asn

Gln

130

Glu

TYr

Lys

Tyr

His

210

Lys

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

<220>
<223>

Trp

ser

Gln

35

Ala

Tyr

Ser

Glu

Pro

115

Pro

Leu

Pro

Ala

Ala

195

Arg

Thr

245
703
DNA

Ser

Ser

20

Thr

Ser

Gly

ser

Asp

His

Lys

Gln

Gly

Gly

Ala

ser

val

Cys
5
Ser
val
Trp
Lys
Ser
85
Glu
val
Ala
Ala
Ala
165
val
sar

Tyr

Ala

artificial

Ile

Glu

Arg

Tyr

His

70

Gly

Ala

Leu

Ala

Asn

150

val

Glu

ser

ser

Pro
230

vL18 Tlight chain

Ile

Leu

Ile

GlIn

Lys

Asn

Asp

Phe

Pro

135

Lys

Thr

Thr

Tyr

Cys

215

Thr

Leu

Thr

Thr

40

Gln

Arg

Thr

Tyr

Gly

sSer

Ala

val

Thr

Leu

200

Gln

Glu

Phe

Gln

25

Cys

Lys

Pro

Ala

Tyr

105

Gly

val

Thr

Ala

Thr

185

Ser

val

Cys

with signal

Leu

10

ASp

Gln

Pro

Ser

ser

80

Cys

Gly

Thr

Leu

Trp

170

Pro

Leu

Thr

Ser

val

Pro

Gly

Gly

Gly

75

Leu

val

Thr

Leu

val

155

Lys

ser

Thr

His

Ala

Ala

Asp

G1n

60

Ile

Thr

Ala

Gln

Phe

140

Cys

Ala

Lys

Pro

Glu
220

sequence
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Thr

val

Ser

45

Ala

Pro

Ile

Arg

Leu

125

Pro

Leu

ASp

Gln

Glu

205

Gly

Ala

Ser

30

Leu

Pro

Asp

Thr

Ser

110

Thr

Pro

Ile

Ser

Ser

190

GIn

Ser

Thr

15

val

Arg

val

Arg

Gly

95

val

val

Ser

Ser

ser

175

Asnh

Trp

Thr

Gly

Ala

Thr

Leu

Phe

BO

Ala

val

Leu

Ser

Asp

160

Pro

Asn

Lys

val



<400> 245

atgggatgga gctgtatcat cctcttcttg gtggcaacag

tctgagctga cccaggatcc tgctgtgtct gtggccctgg

tgccagggcg atagcctgag aacctactac gcctcctggt

gcccctgtge tggtgatcta cggcaagcac aagaggccat

tccggctoct cctctggcaa taccgocctcc ctgaccatca

gaggctgact attactgtgt cacgaggagc gtgaagggca

ggagggaccc agctcaccgt tttaggtcag cccaaggctg

ccgccctcct ctgaggagct tcaagccaac aaggccacac

ttctacccgg gagccgtgac agtggcctgg aaggcagata

gtggagacca ccacaccctc caaacaaagc aacaacaagt

agcctgacgc ctgagcagtg gaagtcccac agaagctaca

gggagcaccg tggagaagac agtggcccct acagaatgtt

<210> 246

<211> 234

<212> PRT

<213> artificial

<220> _ _ _

<223> VL18 light chain with signal sequence

<400> 246

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val

1 5 10

val His Ser Ser Ser Glu Leu Thr GIn Asp Pro

20 25

Leu Gly GIn Thr val Arg Ile Thr Cys GIn Gly
35 40

Tyr Tyr Ala Ser Trp Tyr GIn GlIn Lys Pro Gly

50 55

val Ile Tyr Gly Lys His Lys Arg Pro Ser Gly

65 70 75

ser Gly Ser Ser Ser Gly Asn Thr Ala Ser Leu

85 90
GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys val
100 105

Gly Asn Pro His val Leu phe Gly Gly Gly Thr
115 120

Gly Gln Pro Lys Ala Ala Pro Ser val Thr Leu

ctacaggcgt
gccagaccgt
atcagcagaa
ccggcatccc
ctggggctca
acccccatgt
cccccteggt
tggtgtgtct
gcagccecegt
acgcggccag
gctgccaggt

cat

Ala Thr

Ala val

30

Asp Ser

45

GIn Ala

60

Ile Pro

Thr Tle

Thr Arg

GIn Leu

125

Phe Pro

Page 161

Ala

Ser

Leu

Pro

Asp

Thr

Ser

110

Thr

Pro

gcactcttcc
caggatcacc
gcctggacag
tgacagattc
ggcggaagac
tctgttcggce
cactctgttc
cataagtgac
caaggcggga
cagctatctg

cacgcatgaa

Thr
15

Gly
val Ala
Arg Thr
val

Leu

Phe
80

Arg

Gly Ala

95

val Lys

val

Leu

ser ser

60
120
180
240
300
360
420
480
540
600
660
703



130 135 140
Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
145 150 155 160
Phe Tyr Preo Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro
165 170 175
val Lys Ala Gly val Glu Thr Thr Thr pPro Ser Lys GIn Ser Asn Asn
180 185 150
Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
195 200 205
Ser His Arg Ser Tyr Ser Cys Gln val Thr His Glu Gly Ser Thr val
210 215 220
Glu Lys Thr val Ala Pro Thr Glu Cys Ser
225 230
<210> 247
<211> 703
<212> DNA
<213> artificial
<220>
<223> VvL25 Tlight chain with signal sequence
<400> 247
atgggatgga gctgtatcat cctcttcttg gtggcaacag ctacaggegt gcactcttcc 60
tctgagetga cccaggatcce tgctgtgtct gtggcecctgg geccagaccgt caggatcacc 120
tgccagggecyg atagcctgag aacctactac gectcctggt atcagcagaa gectggacag 180
gcccctgtge tggtgatcta cggcaagcac aagaggccat ccgdcatccce tgacagattc 240
tccggetoct cetctggcaa taccgectce ctgaccatca ctggggctca ggcggaagac 300
gaggctgact attactgtac gacgcggagc aacaagggca acccccatgt tctgttcggce 360
ggagggaccc agctcaccgt tttaggtcadg cccaaggctg ccccctcggt cactctgttc 420
ccgeccctect ctgaggagct tcaagccaac aaggccacac tggtgtgtct cataagtgac 480
ttctaccegg gageegtgac agrggcectgg aaggcagata gcagccccgt caaggcggga 540
gtggagacca ccacaccctc caaacaaagc aacaacaagt acgcggcecag cagctatctg 600
agcctgacgce ctgagcagtyg gaagtcccac agaagctaca gctgccaggt cacgcatgaa 660
gggagcaccg tggagaagac agtggcccct acagaatgtt cat 703
<210> 248
<211> 234
<212> PRT
<213> artificial
<220> .
<223> VL25 Tight chain with signal sequence

Page 162



<400>

248

Tet Gly Trp

val

Leu

Tyr

val

65

Ser

GIn

Gly

Gly

Glu

145

Phe

val

Lys

Ser

Glu
225

His

Gly

Gly

Ala

AsSn

GIn

130

Glu

Tyr

Lys

Tyr

His

210

Lys

Ser

GIn

35

Ala

Tyr

ser

Glu

Pro

115

Pro

Leu

Pro

Ala

Ala

185

Arg

Thr

Ser

Ser

20

Thr

Ser

Gly

Ser

Asp

His

Lys

Gln

Gly

Gly

Ala

ser

val

Cys
5
ser
val
Trp
Lys
ser
85
Glu
val
Ala
Ala
Ala
165
val
Ser

Tyr

Ala

Ile

Glu

Arg

TYr

His

70

Gly

Ala

Leu

Ala

Asn

150

val

Glu

ser

Ser

Pro
230

Ile

Leu

GIn

55

Lys

Asn

Asp

Phe

Pro

135

Lys

Thr

Thr

Tyr

215

Thr

Leu

Thr

Thr

40

Gln

Arg

Thr

TYr

Gly

Ser

Ala

val

Thr

Leu

200

GlIn

Glu

Phe

GlIn

Cys

Lys

Pro

Ala

Tyr

Gly

val

Thr

Ala

Thr

185

Ser

val

Cys

Leu

10

Asp

GlIn

Pro

Ser

Ser

30

Cys

Gly

Thr

Leu

Trp

170

Pro

Leu

Thr

Ser

val

Pro

Gly

Gly

Gly

75

Leu

Thr

Thr

Leu

val

155

Lys

Ser

Thr

His

Ala

Ala

Asp

Gln

60

Ile

Thr

Thr

GlIn

Phe

140

Cys

Ala

Lys

Pro

Glu
220
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Thr

val

Sser

45

Ala

Pro

Ile

Arg

Leu

125

Pro

Leu

Asp

Gln

Glu

205

Gly

Ala

ser

30

Leu

Pro

Asp

Thr

ser

110

Thr

Pro

Ile

Ser

Ser

150

GIn

Ser

Thr

15

val

Arg

val

Arg

Gly

95

Asn

val

Ser

Ser

Ser

175

Asn

Trp

Thr

Gly

Ala

Thr

Leu

Phe

80

Ala

Lys

Leu

Ser

Asp

Pro

Asn

Lys

val



