11L-1 BINDING ANTIBODIES AND FRAGMENTS THEREOF
CROSS-REFERENCE TO RELATED APPLICATION [0001]This

application claims priority of U.S. provisional application Ser. No.

60/692,830 filed June 21, 2005, the disclosure of which is incorporated
WefEIrPBY9aférence. FIELD OF INVENTION [00021The inveritforir&idfie24261
tobinding antibodies and including fragments thereof, and nucleic acids
encoding such antibodies, as well as to vectors, cells, and compositions
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family of cylokines has been implicated in disease states such as
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(UC), septic shock, chronic obstructive pulmonary disease (COED),

a, graft versus host disease,, at sclerosis, adult T-cell leukemia,
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cytokines is expressed by a different gene and has a different primary
amino acid sequence. FurthgfmeyeyihesphysieiQaical activities of these
cytokines can be distinguished. [0004]Compounds that disrupt 114-1
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IL-1 mediated diseases. These compounds include recombinant
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that bind IL-1 cytokines also have been investigated. However, their
clinical value can be linitac siga torshgiripmmnegenigity. For example,
human subjects administered with mouse monoclonal antibodies have
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have Eeen reported to reduce the efficacy of monoclonal antibody therapy
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compounds that disrupt IL-I receptor signaling are needed. The invention
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thereof comprising a heavy chain variable region comprising the amino
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binding fragment thereof, wherein the antibody or fragment bindsto
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have been reported o reduce the efficacy of monoclonal antibody therapy and fo produce

adverse reactions, including kidney damage. Other IL-13 antibodies may be limited by



or antibody fragment binds to human IL-LB with a dissociation constant
between about 6 pM and about 50 pM, and wherein the antibody has an
IC50 for inhibiting IL-1B stimulated release of 1E-6 from human fibroblasts
bghwegRakaut S pM and about 200 pM, and wherein the antibegy;9foos/024261
antibody fragment comprises a heavy_chain variable region comprising the
amino acid sequence of SEQ NO: 4 and a light chain variable region
comprising the amino acid sequence of SEQ ID NO: 9. 10004d1]n a fourth
adpedintterefinjiyevidedhsl potaBRybinEiRE ARNLBHNHERE CPBRSId G2
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FEHEHS, or Additions to the amino acid
sequence of SEQ ID NO:28, and wherein the light chain variable region

comprises one or more subst%g%ﬁg@%&%@g additions to the amino
, an

acid sequence of SEQ ID NO! he antibody or fragment has the
same or substantially the same affinity and specificity of epitope binding
apandl-113 antibeghondl=-t Briieting fra g histitdhefeslwhich dompeises
the-amino acid sequence set forth in SEQ ID NO:28 and the amino acid
sequence set ertR in SEQ ID NQ:27. 2a 0004e;(ljp a fifth asd[%es% t?gr?\ﬁ 78 and
TSR RIERI IS 8N COTRYStRE BRIBEE) BF A ST Fahtient as ' - 20 and a
defined ARVEH0IdN @sixtiiagnee tiieradtprayides a MRBEIDANO 27.
comprising a nucleic acid sequence that encodes a heavy chain variable
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the-amint-acihseguaence of SEQ ID NO:28. [0004gjIn a seventh aspect,
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enco ain variable region of an antibody, wherein the light

chaimtiboidple fogmansoepnsies withdhahindiog cbtanierdy Spdngshqdight chain
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nacleic aci as ove. [0004ilIn a ninth aspect, there is provided
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aspect, there'is provided a hybridoma that produces the antibod}gﬁor

apRIS G P agA stherdbtirrtbatidie AfolSouthivatimth dSpter ietecigese of -6
piayiElesha FRGHAsI eRcampHIsg b erant TOdM eantibetinfizgmiiidy or
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SEQIDNOC: 4 aI;d a light chain variable region comprising the amino acid sequence of SEQ ID NO:

9.
[0004d} In a fourth aspect, there is provided an IL.-18 binding antibody or IL-15 binding

fragment thereof comprising a
heavy chain variable region and a light chain variable region, wherein the heavy chain vartable

region-comprises one or more substitutions, deletions, or additions to the amino acid sequence of
SEQ ID NO:28, and wherein the Light chain variable region comprises one or more substitutions,
deletions, or additions to the amino acid sequence of SEQ ID NO:27, and the antibody or
fragment has the same or substantially the same affinity and specificity of epitope binding as an
IL-18 antibody or IL-18 binding fragment thereof which comprises the-amino acid sequence set
forth in SEQ ID NO:28 and the amino acid sequence set forth in SEQ ID NO:27.



10004m1in a thirteenth aspect, there is provided the use of an effective
amount of (a) the antibody or antibody fragment as defined above, (b) the
nucleic acid as defined above, (c) the vector as defined above, or (d) the
composition as defined above in the manufacture of a medicament for
treating or preventing an IL-1 related disease or condition in a mammal,
wherein the IL-I related disease or condition is an inflammatory disease,
.aUtQW ne diﬁ@ﬂﬁ%s@c@tﬁ@@ﬁ%’?ov@d@%%c%%%&d%gtﬁggaﬁ%ra@%r antibody
mvegglo]rélggg\&%g% an{)\l{le_-lo binding antibody or IL-13 binding fragment
thereogfﬂcomprlsmg the amino acid sequence of SEQ ID NO: 2. Also
provided herein is a nucleic acid encoding the antibody or antibody
fragtMEAt as Wetl ¥t vattoreBniprisitigethe nuriEicddidompoelle a nucleic acid
comprising thenudieie keid orieettpiandisn GINPASIHET, GHRRHSIRGAS, chain
antibeyie RuRIBiGASIEh: 91 Ve EIL.QQAGITEhe dnyantian fyrther provides a
method of treating or preventing a disease in a mammal comprising
administering an effective amount of an antibody or antibody fragment,
nucl®i®gkid, 8 veetsHorase ifventtoraddadmannial iriheeththeafpucieic acid
wherebyca tiseasslis drégtechon pieventegdin dhenraampeaal WP [Fh@eht chain
invention Rovides RmetbasAf.preRaring anaffinitsatured 1L-13 binding
polypeptide comprising (a) providing a first nucleic acid comprising a

nucleic acid sequence encoding an IL-1,3 binding polypeptide that
comBi&ls th& ahfigeerscadiiranes ied Ay s SEOPIDINOSNM g6 aiddsalcfined
secdmgrnucleic acid comprising a nucleic acid sequence that differs from

the first nucleic acid sequence by at least one nucleotide, (b) performing
nugleic, acid shuffling to provide two_or more mutated nucleic acids, (c)
selieh?ﬁ“:?tlﬁ for:?a]{1 ?nnd?gggs erg%ﬂglgf’c’%}?:rio Haf SHeoauT s iy pupfiqatat dfined
bind 1o M1 Ls 15With dsTrd aberaaffinity than the polypeptide encoded by the
first nucleic acid, (ii) has a selectivity for IL-10 over IL-la that is greater
thapdit of the-nalvpaplidessacedediy thelishRugigia agid, Uik nasan ..
eqyiRriym, binding dissociation constant (KD) for IL-1$ that'is lower than
that of the polypeptide encoded by the first nucleic acid, or (iv) inhibits ILO
induced expression of serum IL-6 in an animal to a greater degree than

thel P8Hpeptidererioodbdshyithiefirstnuslele agiddandi(a)expeessingibsdy
seleciedsnutatechnucigic.agidvavhereby an affinity matured IL-1,3 binding
polypeptide is produced. 100081 The invention provides novel IL-113
bindingipntibadies.gf, -1 hindi eof, which bind.to .
hug%n _ili);&lf?awithia d (jsp;éo?’ciait]i%rf? %ggr\?sggngtrﬁ%ﬁv]v‘ggﬁq %rihggr‘ibé“ ‘Kﬁ'?%l@?ﬂ%ﬁ?}é Vil
about 2 PM of TS Braretabiyabdlit 1UpRI 885 I8HRh AR Qrihtyector as
anfibiBaES ke B6 Aehpistiedesisbeing useful for various methods of

treating or preventing 3 IL-1 related diseases or conditions. Alternatively

or Adaliignaly, g Lih 0 lading A0HRAMESATE R DIRANG JIBGIMENSS .

bind an IL-1"%(F%jtoPe such that the bound antibody or fragment
r

not sUbStantially prevert the fEoErs s BiHdimg & A4 setaptdrbppe(e) the
AltEFAR l5 B et o praliyy, e arpetBdintitsgradtibodies @ Tindirge of a
fragedienterbifud tessubstantiatiynthe: Same-rpitapeRs aneRimoe Phthena,
exgmpiansantihodiesdescrbed hergin, such asihg.antibedy designated
ABd7S é/e\ilsrglchaccorrggnses a heavy chain variable region, Al ernatively or
addnmn’aﬂfy, fhelL-10 binding antibodies or IL-1/3 binding fragments
compete with the binding of an antibody having the light chain variable
region of SEQ ID NO: 11 and the heavy chain variable region of SEQ ID
NO: 15. Alternatively or additionally, the present invention encompasses
IL-10 binding antibodies or IL-Ig binding fragments that bind to an epitope
contained in the sequence ESVDPKNYPICICKMEICRFVENICIE (SEQ ID
NO:36). Exemplaty IL-01). ding antibodies include the antibodies
designated ABS and AB7 herein. [0009]The invention also provides IL-1
binding antibodies or IL-113 binding fragments thereof having a
dissociation constant of less than 3 pM, alternatively about 1pM or less,
alternatively any of the other dissociation constants disclosed herein, and
comprising a heavy chain variable region comprising one of the amino
acid sequences of SEQ ID NO: 12, 13, 21, 23 or 24, or alternatively the

aminn acid caniience nf SEFO ID NO: 12 12 nr 21 or alternatinielvy the



fragments thereof having a dissociation constant between about 6 and
about 50 pM and comprising a heavy chain variable region comprising
one of the amino acid sequences of SEQ ID NOS: 4, 5 or 6, alternatively
one of the amino acid sequences of SEEQ ID NOS: 4 or 5, alternatively the
amino acid sequences of SEQ ID NO: 4. It is contemplated that in some
circumstances, an IL-10 binding antigossoi-1,8 binding fragment
having a relatively higher dissociation constant may be desirable, for
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he amin id se%)uence of SEQ 1D NO: 10. AB9 comprlseoq% \%_1 that
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ompasse Ing antibodies or IL-1(3 binding fragments having

a%@awié’blé]iﬁ ﬁ@sﬁw@ﬁ@g; ﬁﬁé@mﬁﬁ%&mﬂ%@imﬁ&%&ﬂ@ﬁ&@@
seffaethy it SEQURND: 18-105 thRdy, o k23261 2BeBimedr 42-57,
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alterndtively any one of the sequences set forth in SE
N@zeBiesE erer e SEge Do I&l@fﬁsk@drs%@w@ caﬁgﬁﬂamytw
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encompasses IL-1,6 blndlng antlbodles or IL-10 binding fragments having
a light chain variable region that comprises any one of the sequences set
forth in SEQ ID NO: 1, 9-11, or 27, alternatively any one of the sequences
set forth SEQ ID NO: 1, alternatively any one of the sequences set forth in
SEQ ID NO: 9, alternatively any one of the sequences set forth in SEQ ID
NO: 10 or SEQ ID NO: 11. [0015]The present invention also
encompasses IL-1f3 antibodies or IL-1[3 binding fragments comprising
one of the heavy chain variable regions of the sequences set forth in SEQ
ID NO:2, 4-8, 12-15, 21, 23-26, 28-35, or 42-57, and one of the light chain
variable regions of the sequences set forth in SEQ ID NO:!, 9-11, or 27.
[0016]The present invention also encompasses IL-13 binding antibodies
or IL-10 binding fragments comprising portions that do not bind IL-113 but
instead are responsible for other functions, such as circulating half-life,
direct cytotoxic effect, detectable labeling, or activation of a recipient's

endogenous complement cascade or endogenous cellular eytotoxicity.
Antihodiee of the invventinn Mmav comnrice all ar 2 nortion of 2 ~oncetant



[0020}Fig. 1 is a pair of amino acid sequences corresponding to the light
chains and heavy chains of the variable region of some of the antibodies
described herein. The underlined portions of the amino acid sequences

indicate complementarity determining regions (CDRs). [00211Fi IS a
S &1 acid sequences corresponding to the light chairi!} éﬁ@ﬁéﬁ%@“m
chain variable regions of antibodies AB1, AB2, AB3, and AB4. The
underlined portions of the amino acid sequences indicate complementarily

determinag r@gis%§r(%@Rﬁhs[ﬁ@ﬁaﬂ&igﬁlﬁdﬁaaas%mfﬂ@mi@qxanﬁdbingaling
sequences corresponding to the light chai eavy chain. variable
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thadightichain andiReayy, FhaRVaNiRRIRRANR. el R ROies MBS alithdies
AB9. The underlined portions of the amino acid,.sequences indicate
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SHEWINGINE FESHt IIERRVANAED (EEQORMNM&)iobxexplrinibrit? [0027A Fig.

6,15:8AISIONRR BROWIRGADEFRRHIE PARR dRAVAVE; heitid Stimulation

experiment. [00281Fig. 7 is a graph showing Icinetic exclusion assay
r %DQH&I; for #H76 FXAEEERA SR EGHER AR NIBE 28 110 8% b YA Y owing

kinghio:exclusiohhassgy resulistior thesantifocy desiypetettedBrealy about

[QQRPH 10 Dai%: A AR SHAMROJABEHCEAEHAR OBh ARV EERMUPHAE MG na
antibody designated AB %%OSllFlg. 10 js a graph showing the results of
Eiil

afPTRPERFeE i/ DEYSY<HiRin B ERPTSPE R aRtbe Aree iy drsee e
ABZ) VAR, [0030 DBig: 2] dsskagragleishicwingoheides gisof dSEQARNO:

II‘I’Z%Q?&@‘I’,'%?QRemaﬁvely the amino acid sequence of SEQ ID NO: 13 or 21, or
alternatively the amino acid sequence of SEQ ID NO: 8, 14 or 15, or alternatively the
amino acid sequence of SEQ 1D NO: 8 or 15. The IL-14 binding antibody or IL-18
binding fragment can also comprise light chain variable region co'mprising the amino acid
sequence of SEQ ID NQ: 9, SEQ ID NO: 10, or SEQ ID NO: 11.

{60107 As another embodiment of the present invention, novel IL-173 binding
antibodies, or IL-1£ binding fragments thereof, are provided which bind IL-18 with a
dissociation constant between about 6 pM and about 50 pM, altematively between about
13 pM and about 25 pM, alternatively about 19 pM, and where the antibody or fragment
has an ICsp less than 0.5 oM (500 pM), altematively between about 5 pM and about 260
pM, alternatively between about 10 pM and about 100 pM, altematively about 30 pM, for
inlibiting I1.-16 stimulated release of IL~6 from human fibroblasts. ICss for inhibiting 1L~

13 stimulated retease of IL-6 from human fibroblasts refers the concentration required to



experiment for the antibodies designated AM and AB7. [0033]Fig. 12 is a
graph showing the results of an in vitrop stimulation experiment for the
antibodies designated ABS and AB7, as well as for Kineret(r). 8

W8%ﬂﬁlﬂ%2§& is a histogram showing the results of an in VivoplksAQ5406/024261
stimulation experiment for the antibodies designated ABS and A131.

[0035]Fig. 14 is a histogram showingtthe results of an TR vivo stimulation
experiment for the antibodies designated ABS and AB7. [0036]Fig. 15 is a
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DF:E%CRIP'IQON ]100421The present invention encompasses novel IL-i0
ShiibBHics Sidagments having desirable affinity and potency. As one
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whichrava nmexpeciedinbighrfibitymes nwdiskeini atitibieanstants (for
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desirable dissociation constant (for example, . out X a
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indiitihgiilvi B dtimelonedmelie s Ao REM UL ?@%@ﬁ%&’gy‘g anda
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[0043]The present mventh alionefzznz%ornS a %e%rgl[f-%g%@ gu%]gcgr%? QE@%
&Wﬁﬂﬁﬁr{’)ﬂﬁﬁré? ghieite that Bind s%?e%ﬁ\/efy {0 IL-113,n that t ey bind
tNOL7 b alighigieateradtinitydihanooroitier B aEERsoThE Ay pintikd?
anykodies ofHh:40:Rinding KRAMBRISe region comprising the amino acid sequence
of SEQ ID NO:8 and a light chain variable region comprising the amino acid sequence of
SEQ ID NO:9. AB6 comprises a heavy chain variable region comptising the amino acid
sequence of SEQ ID NO:14 and a light chain variable region comprising the amino acid
sequence of SEQ ID NO:10, AB7 comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO:15 and a light chain variable region comprising the
amino acid sequence of SEQ ID NO:11. ABS comprises has a heavy chain variable region
comprising the amino acid sequence of SEQ 1D NO:25 and a light chain variable region
comprising the amino acid sequence of SEQ ID NO:10. AB9 comprises a heavy chain
variable region comprising the amino acid sequence of SEQ ID NO:26 and a light chain

varigble region comprising the amino acid sequence of SEQ ID NO:11.



9 may bind selectively to human IL-1/3, but also bind detectably to

non-human IL-1(3. Alternatively or additionally, the antibodies or

fragments may bind to human IL-1p and to IL-10 of at least one other
mmalg% a first mammal) and not to IL-113 of at least one o gr%]mghﬂ

‘fgo 28R %ﬁ%mmal) For example, the antibodies or fragments may

to one or more of rodent IL-10, primate IL-10, dog IL-1fl, and rabbit IL-10,

and/or not bind to guinea pig IL-1/3. Alternatively or additionally, the
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psﬁ@qtﬁz agﬁ@ﬁtfm@tarﬂfﬁr 1831any ,p?ifnﬁété&ﬁ-‘ww&e%aﬂwm?%ﬁy any one of

aﬂt@ 'Ha‘??@ﬁbés%?f&ﬁqﬁ Ring mtﬂqogkiﬁﬁxmv&y%@ B&&d&a&ér@qaamsmm

bstanti th
R eyt i R
thﬁekhaltﬁgebrmdmanfltbodvasmcdd_s@{%rﬁlmdﬂfg}fi@@ﬁﬁéﬁt%mmﬁ@nié

%%ﬁ%d%#%n@&%ﬁﬁe%%ﬁ&&% @ ahgbedy idragneent thato: 15, SEQ

eC|f|caIIy binds with a target antigen refers to an antibody that binds the

t R;]épaﬁ i %ﬁ%@? affinity than with similar antigens. For example,
a@Eriibodyherifragine atsiscspacifissto tlits Hogdiateaatitighes wier fending
varahledegionsaf e rmibadyertramentds ff?@@%‘?y 3nddring thfiences set

cognate antigen with a detectable preference (distinguishing the ? ttheE
OB A HONR Boly e idbd BFHEVEL B GG by AHEIS BF=t o SEQ
nMbastrabiédifidvelycas imdbifdia ge@fﬁm@yﬁdéspneltmﬁésﬁ@t@m&mnely
°£A9‘E§%@%%§§&;ﬁ%ﬂ&% 10ERHlYRIM ARG, 9b SRR Ih) hemgen family

members). It will be understood that specific antibodies and fragments

mé9 lso .ﬂ‘%@ra@ﬁw&w&ﬁ&nﬂ&&m&w&&%ﬁ&n@&mﬁeﬂ&p BipdR%or
O&]@ﬁﬁﬂﬁb@ﬂﬂ@ﬁﬁglﬁh&Sﬁtﬁ@@b\wﬂm thratighdgiteradtibanscwithces set forth in
SEAHSRCES SUiside;the yariable ragien 955@91 aptikediessanghin RAticU At

in tgrzlieeiconstant région of the antibody or fragfent. Screemng assays to
TSGR EHEHER) B RAN Sl SR known and routinely
prectied |mﬂh@mﬁm6atmmimehmmad iBcugsindiot sudhvdissayH -s8e
arlow taI dle K I
L e e st
tﬁ@fﬁfb@éﬁmﬁ%ﬁ@fﬁ éﬁ@é‘rﬁ]ﬁ’é’é%@%fr i BWGFr?g’t%Fﬁﬁﬁci’éf%‘% &ﬁfacrﬁlilﬁsiabehn&
buaeluwa‘ﬁagman’e@mafﬁmrtaagmguua@xﬂemmdbaémahssm@mmmms
for. e ggs an 3 pM alternativ s, Alt ely
e B D A e ey
aW@Fﬁ%ﬂf/W@ﬂ??dw\/il B# feBEaTY [P ERR HAYDERFIOCTeH P By S EOSREr TR
OléﬁpMQrILessoaig@tmt@mJ g&S@GO(MgOIéewzgﬂﬂzen@ammgG@ pMapi less,
altern or less aJtern 026 rdess, alternatively
32%% #geragﬁ\(}ml@né f i Ss. #%Sggﬁtﬁogﬁguc em eodil;}?rjlents

of:qﬁ@rmaegeﬁpwéhtﬁgwm@ ﬁm‘a@ﬁgwﬂﬁ@@m@&ﬁ" fha e may ipdude
deseriRgd Ry, efarepcateaighend oba range ot dissesiation cansiants.

AdudltlcggsaII%/ ﬁ lie}rigca%\é{al mc 1r%Srrgle {anﬁ% grnt%s of the present
ivention, g antbodies Bhd 1rag ments may be described by

rdf8idhce @aanmm@ndveﬁ@m@wmw atiomeaotisaaheemngehiens for

e&@iﬁbﬁ'ﬁn@ﬂaﬁﬂﬂ@@ﬂmmﬁmﬁg@ﬁm& elmpgm@&hfgoﬁf@g&aﬁ@fa&m
or h| Iter %lvel .0.1 pIVI or hlgl? 5 %ﬁ/ tl1¥ %rﬁ%\/ls N
hF %‘Fa‘é e‘?ﬁa CIATKT O Thoher: atsrativ ﬁ/ 5 BRA o high
a%ma%ym@4mmwma@n@rﬁm¢dew®hzﬁwwlmgﬁﬁ@"rtm amount, that
alternatively 0.3 pig or higher, alternatively 0.5 pM or higher, alternatively
0.7 pM or higher. Any higher dissociation constant and lower dissociation
constant, as specified above, may be combined to define a range of
dissociation constants, providing that the lower value selected is equal to
or less than the higher value selected. [00461Another aspect of the
present invention provides novel IL-1i3 binding antibodies, and IL-10
binding fragments thereof, which bind IL-10 with a dissociation constant
greater than 6 plg and less than or equal to 50 pM, alternatively between

about 13 pM and about 25 pM, and where the antibody or fragment has

an ICEO faor inhibitina 1 210 <ctimiilated releace nf Il -A from hiiman



12 10052)The present invention also encompasses an IL-1/3 binding
antibody or IL-10 binding fragment thereof, comprising a changed amino
acid sequence, wherein the changed amino acid has one or at least one
substitution, addition or deletion from a starting amino acid s

g%‘l)e%:[ieéﬁ?%rﬁ SEQ ID NOS:27 or 28 (or any of the other seqﬁgﬁ@%{%m%m
disclosed herein), where the changed antibody or fragment has the same

or substantially the same affinity and specificity of epitope binding as the
starting amingracit: seauense. i ntortémplatedthat dneoitiorer disorder

Shessns feielons,en audiions Ney b maedn b i dinding

ARRS e 6 ments prow ed herein, such as a%lbogles
mlﬂa@m@n@mm@ﬁmee@ml RO LTS ERPTE e 3 il v
'Jg%ﬂit%%gaﬁmlma@raﬁmataﬁﬁauwﬁammmmmtmmmgpmm@eéf
S Rt ihe Siaing ARe oLTAAmAT Sarsxanple g

Ation €nco passes an 3 binding antibody or |L- 1(3

loirtoliivg. flagursi irelred e Hp iy acERarRaH ST HEE8 8 uence,
WiaeEein the shapgsdRminargithhaseRameaileast aneshbstitlfionibodies
addition or deletion from a starti minQ ac EQ
193 R P 161?,1 %’a 2 ntaap e 1 1R maﬁi%@ﬂ%e&%en?e%lfeﬁﬂémﬂns

Y ts
SHHE SHSEF <& uences disclosed herein can be used as a

mm"@“g@qwﬁ whediithechangedartibedy Bt fagnieAtnatipgses. te
sAmeQlsUbsiantiglvithe sameaffiniy andsspeciicibedlepitapdrbinding

as the starting. amino aC|d sequence comprisin [
ﬁ&?%?&?%@&%@ HEEHEL IS ?J]s%e P gt%r%ﬁeglgg?ﬁ%r%lli% Qs%&&%%%g N:

thedptirade: jsufystantialy w@xsmr aﬁrrﬁwna 4@%@&@%&%@%%% 8F A
q.'f?Sti atign cansiant AsArierRIBRd Qéfetﬂ%lﬁ%iﬂ g SR teissiN@lordinated

increased or decreased more than nher tion.in f
B TR G e EO LR G 0 NSELAR O 5 AL LA e

vatiationdhsered wheritbly assawsgp@ﬁﬁ(ﬂﬂ?ﬁeﬁ'@ﬁ%é BIEFAHR factor.

'%Q%BQH]%%M oﬁ%%%@ﬁ&eﬁ%@@i@ﬁt@u&éﬁﬂﬂﬁﬁﬁ&eﬁmm@emount of
emﬂmtg itis meant that blndlntq to,an am |no amdase(auencfe &%t%'@@&e

tH BpitE fduefaideiina T asIrg ?é%‘é"ﬁ”n HET8in 1 Within inberent
waaansugamﬂmmsaayxf@nmtmw@phrammqwﬁ%ﬁﬁ?@ SEQ ID

:j] (528 Ok27 ,sush, ashe aralpmebrstved iR, DerarBRddtnaeON kit
ore independent times. When com%)@rﬁr}é% to an antllgoglél or fra‘gﬂment

cosmipTieshe e CHYRI ST PEOBR 4 i At THAL The comparison *Fould
hexmadeideiteem theichaugedsamintbadid fsapeahoednuats seaitity colb.

ar&‘é%%; acid sequanseframhichdheepe.q mbre sshstifutionsbeeleitnasio
fions were made, such startin %ﬁ% g e Qtelrgsg Hgntlczaat all gther
a?ﬁﬁ?@kéé?&sﬂtﬁf@lmﬁiﬂ]‘ﬁﬁﬁtl%é‘i‘ggl qﬁ%ﬁﬁ 284 RREbodies” dnd Human
Engiteeresinite dies0f54lTesl ok 8imnding Gnubeidrisobtiiheopidserie
inventi l ntibadiessthenaciapaksion.
antiboc %SIG%ny%%%s)%%{:kgor%n bﬁ?a%tg %r%%%%!fs chlmegﬁcrﬁa?ltlbodlgs
CDR-grafted antibodies, fully human antibodies, single chain antibodies,
and/or bispecific antibodies, as well as fragments, including variants and
derivaBRSERMGEOR BRAVRIEF E@Wwé%ﬁ{%% q&a&aﬁ% Gt>)
limited to enzymatic cleavage, peptide synthesis or recombinant
tgadriifue i 00 SEIpuitibbaioD gedetaliyneornprisecnding ity Beiphaims and
p@&%ﬁ&{g&so@ﬁlg fwa light hait RehReRlidesHHIYabssg ErdRMAIhe

antibodies having one heavy chain and one, li ht chag ang h{g Cn‘%ﬁﬂu
arRisened RAEURSTE VIR AT ARY SRS %lohte?ﬁzﬁfmt)eén Friere are
typesmf{de®ey. chains, called alpha, delta, epsilon, gamma and mu, based
on the amino acid sequence of the heavy chain constant domain. These
different types of heavy chains give rise to five classes of antibodies, IgA
(including IgAi and IgA2), IgD, IgE, 1gG and IgM, respectively, including
four subclasses of IgG, namely IgGl, 1902, 1g03 and Ig04. There are also
two types of light chains, called kappa (k) or lambda (X) based on the
amino acid sequence of the constant domains. A full-length antibody
includes a constant domain and a variable domain. The constant region
need not be present in an antigen binding fragment of an antibody.

Antigen binding fragments of an antibody disclosed herein can include
Eah Eah' Erah\? and EN) antibndy fracnmente Ac dieciricceced in maore



[0060JVariants may also be prepared by "chain shuffling” of light or heavy
chains. Marks et al. (1992), Biotechnology 10: 779-83. A single light (or
heavy) chain can be 16 combined with a library having a repertoire of
hea éor light) chains and the resulting population is screengd fora, . o ¢4
Wé%'\i%} /(g’@ﬁ%}ty, such as binding to IL-1(3. This permits screen‘?ng of a
greater sample of different heavy (or light) chains in combination with a
single light (or heavy) chain than is possible with libraries comprising
repextdiresiaf. Roth beabfynand didghtcohains. (@06 jhhies ko HE: Higidivigin and
aﬁé&%@%&%ﬁéﬂ@g@g&%ﬁﬁﬁ&@@%@{vaﬂ@a,%&%@a%edm\éﬁ%s
anti

of the exemplary bodies, fragments and sequences disclosed herein.
DEaRR ISR ETRe Bl Bt BT BTl e A R AR PRI PRERE BT
derivatives thereof, which have been chemically modified. Examples

inglsde covalent attachment of one QlMAeRALIEHS: SUKD RSB and
soluble polymers, N-linked, or O-linked carbohydrates, sugars, )
SRl in

pPepIAIES ARG FéttR LaerPRiite diies Fhe aedidiive
apannesftihatisigifere sddram natically: el oty stacing peptidensr

p ﬁ{@sﬁ)‘tides, either in the type or location of the molecules attached.
Derivatives further include deletion of one or more chemical groups which
athdturafigptdse sttoh W peptsrismpoiypepraedisos 57 Hebf chpn and
birdingantibadiss apdfsagmeanigief N1 presest nventionaanea portions of
bispecific. Bispecifie antihodies ar.fr n n be of sever
e S U R DR e
alfiBbliesHicr Anibbtfy FFaghnestdy sarrsoeorissarrdimicdhribet Hhndinyl
sites-{\ariabig egiensinBispegligiatiBediasean Pe:piduted Rytions of the

e A L A (RN PR N AR AR LS. 76
SHBF T e Do Comp eRmAS A (PO Y
ré@B¥binakie DR As teeth Biuase Bisbeaifesnibotingdnge bedighhphain and
ineRtiomzaRNakerinding sprelicicsfanah leastiwedifierent @REANGShe

at least ane of which is an epitqgpe of IL-113. The I1L-113 bj

e SR i RS e e e e hnibodies
al¥ ¥ or Fribreingmbodiesinsrthiswidobimding feadgma stengialon prkegnent.
tqgetner, eagshsaniinpeenftagmentbawing ardifferen apegificitviation
[0063)Techniques for creating recombinant DNA versions of the
a%)i?gerehn-%llhding regions of antibody molecules which bypass the
gfigFhtiorFef rhisraetohabewitib ddictcars leamampiarsdfoioties prabedi
llg=1Q-hirding antibodies and fragments. DNA is cloned into a bacterial

e sion.system. One example of such a technique suitable for.th
T A SR S A B ey

hessiaptedeB®Br sequence that causes the expressed Fab protein to
ngrale to the perinlasmissRACRIbRIweeRthe. Ractetias &f Gelntibody
embrane and the cell wall) or to be secreted. One can rapidly generate
a eﬂlg%al%g# %Feat numbers of functional Feb fragments for those which
big(EB 11 - 1S FRuthifla- $011i ndimina dents(Fal fregmentivitlytepesifisity for
Ak ROREPIdRLEES aResilicallensempassged within the IL-10

binding antibodies and fragments of the present invention. [0064]The

presaht 1IL118 bt g aRibouins BhertriyrEnt ¥4 Be W ivanizetPor
hapramentdinekrectiandibodiegnAgiusedanérgity, a humanized antibody, or
qolisgn binding Tagment SHera0kns: A LRcormRiNan. PRIVPSRHLSING
comprises a portion of an antigen binding site from a non-human antibody
ST BERtEH GF S PR G CBRAG e gighe S hfTan
antibody. A human engineered antibody or antibody fragment is a
non-human (e.g., mouse) antibody that has been engineered by modifying
(e.g., deleting, inserting, or substituting) amino acids at specific positions
S0 as to reduce or eliminate any detectable immunogenicity of the
modified antibody in a human. [0065]Humanized antibodies include
chimeric antibodies and CDR-grafted antibodies. Chimeric antibodies are
antibodies that include a non-human antibody variable region linked to a
human constant region. Thus, in chimeric antibodies, the variable region is

mostly non-human, and the constant region is human. Chimeric antibodies
and methnde for malkina them are deceribed in Maorricon et al Proe NAatl



19 antigen binding properties. A moderate risk position is one for which a
substitution is predicted to reduce immunogenicity, but is more likely to
affect protein folding and/or antigen binding. High risk positions contain
residues most likely to be involved in proper folding or antig ckp}ﬁ% o
@’é’n@?gﬂw%h risk positions in a non-human antibody are sﬁgs ity gadg %{fﬁﬁuﬁl
human residues, high risk positions arg rarely substituted, and humanizing
substitutions at moderate risk positions are sometimes made, although not
in@?ﬁxg}imina{gﬂlfs f?s(ﬁm@fﬁa%iﬁhc@fﬁi%ﬂﬁﬁrhﬁuﬂﬂ?oﬂthhﬂ:%&ﬂ—wﬁg@dhﬁm} y
variable region sequence are usu assified as at least moderate ris
G A Lok LTt SRS Mot resicue 10 be
siifsiutedFé ddgivehidbparan shodbeie rskipositon ofa sigriativnanpeaigent
megR):amtitedwsegiencensandrselected by aligning an amino acid

s ce from the ngn-human antibody's variable regions.with the

c R o oo S LA O SR P SR Bty cemr
séguatibedyThesi gnatricd &0 o b Sidilé & e leamooTotautiapabesrizid pessitionachgue.
thgoaen-human SRrQAUERGES CaRRESURsHLad o b bR COURSPAPEIRG iments for
residues in the human antihody sequence accordin to%he glignment.
TRERURFE JE7 FRRIHG HUAG SR IR B8 SHOREIG 4 B 4L bed n
gieelsr detdd. in’ StadheskandialshProteihcEngledings-Ra80618 ¢4 1684} for

UiR- RN 92:£80.888 Dot Qel FumBekdan, abdo 8696492, and PCT
qu%hcatlon Publication WO 93/11794. [00691"Veneered" antibodies are
n

Hhman 8r HuffaAERIF e dPe hifariE 8 BER G SHE B sag§nibody
adtihgcited Mkt dnelver fesiree hgireepdd toindplat preartaim sbieht-exposed
amiag acid{eSigues SO RSHA IR HEQINCE DR IMBWNAGRNGIVOF the

enhance their function. As surface residues of a chimeric antibody are
pPESGR B RS Hes veeemk by e Redivspa s sPdihG and more likely
tdHait an ignionearsdicticnioverdiesnisgyod exchiimeriv:tntibodyesan inghudes
for insiances 5@8{%%}6{{}%%8?{9[‘}&%5@8§§QJ?5MU95 in the non-human
framework region of a chimeric antibody and replacing at least one of
them with the corresponding surface residues from a human framework
region. Veneering can be accomplished by any suitable engineering
technique, including the useftHERIBTeCHFEBERBEd HUMAN
ENGINEERINGTm technology. [00701In a different approach, a recovery
oftoiing Abédityseaiidyentichiewedizystd eotwlithalfi zintyodicC DR ipafteds

apligRdy.RasRUmRARZInG welyderesioung rrsidues froemdbe dongr
an_tiEg%y‘?s framewo%e%%%?t% the CDR%?aﬂ??Egifﬁtibggg thereb 7

re RO B BRAY S A S RV R UGS Sts T o by (i)
inBhedingpoxichstof thetdoplerfahew o rigiomireihevne tipid ot Tess)
aptihedysqb (GHafting BREANS AbIHR s 2Bxonay antihedy:ramework

region jnto_the recipient antibody (along with the grafted donor CDRS).

[G8715E6F SHmpar dcaedioR orar b odiEe B ARRT R s TiBSgldgyention,
hlrigbedgneeiediandmethddshioitheifeprejjaddsonia Seeckottar (fiann
a&%gz,%ﬁg&qﬁmm RGeS ER oS RINISL: W ¥ QN Y a2l Yess

[0072]Exemplary humanized or human engineered antibodies include 1gG,
| PRONCR PRI E e it O die 4Fd et it SritiB ot BuatbEo besthy
c&mﬁlg@,a}gi&ﬁ@l@zl@ﬁs i®sreficoinddsotypd aBGI samicomprise a kappa
OfOl%Hbdaﬁ&’é‘ﬁr‘é&%ﬂnﬁaﬂ{[ﬁ?ﬁ%&@c&%E%é‘ftﬁ%tlli?%}{g%ﬁb%%ﬁg?&sﬁ%

IgG heavy chain or defined fragment, such as at least one of isotypes,
BTN G208 B Jesd L ol St e BrebeLaibberssr
freffimgntacantempriseangGl-hgandehamibntican G P igidich@igments
[0073]The present antibodies and fragments can be human antibodies,
such as antibodies which bind IL-10 polypeptides and are encoded by
nucleic acid sequences which are naturally occurring somatic variants of
human gem-dine immunoglobulin nucleic acid sequence, and fragments,
synthetic variants, derivatives and fusions thereof. Such antibodies may
be produced by any method known in the art, such as through the use of
transgenic mammals (such as transgenic mice) in which the Dative
immunoglobulin repertoire has been replaced with human V-genes in the

mammal chromosome. Such mammals appear to carry out VDJ
racombinatinn and ecomatic hvnenniitatinn of the hitrman aennline antihndy,



radionuclide or toxin. [0076]The constant region (when present) of the
present antibodies and fragments may be of the 71,12,13, 74, ft, 02, or 8
or type, preferably of the 7 type, more preferably of the y, type, whereas
the constant part of a human light chain may be of the K or E ich
RAGALSRE i, X2 and X3 subtypes) but is preferably of the)%éé( @%5%9&%4251
[0077]Variants also include antibodie® or fragments comprising a modified
Fe region, wherein the modified Fe region comprises at least one amino
ﬁ%ﬁgﬂ@%@‘i&%ﬁ@' 8 Iﬁly’l\{ﬁl t9.a ﬂ,\/ﬂdﬁﬂ@ﬂaﬁlﬁ ﬂe@'t?m;lr tme}vaﬁaﬂﬂhﬂ;e@ion
ay be designed, relative to a.comparable molecule.comprising:{h at
%Hﬁ”ﬁ? B%é’%&%‘%ﬁ?%%”a‘% § t%%‘%f{n]ﬁgofe%:a ors \I}\}ﬁ%%aingreater or |e§§§1 ?
BHitftyt 0878 DRophxamplentie fresenmelrobindipdattiviodisesseny other

fragments MayGempias Bomesdifisd e iegionfe mgiamaiessitad to one or

naturally-occurring or synthetic pol tides homalogous.to the .l 5
S R S S e e
hama pipléclfaniveightaf appidkmdte{heonBpdi o dimasdnhiranibsdies

and ragmenta, ROLENE R QNCaN DE UsReh-avaN b adbmlbdiiey, the TL-15
enhancin%gpi)%rtion. In addition, many modificati ps in ami Sz‘;?&cuiﬁ)ia11

Sl RS S Ahthb R AR ETE AR N TS ROt iR Al cases neceggla?y
cumiesited;[ 0070  TheFdkelfiondqaimots Fuibtédeipdesied ablivmpiyithe
apilinindixcamplerasniang aiad.she fe-receriarwindigh-ailinityaranly
murine 19G Fc, substitution of A_Ig re3|3#e%for Gi 318,uL¥§Hga2 and Lys
st R ER & B BTLIR O Bt AR P A B 3 PR S ERR I B 6P GTi for Len
20&-nhibitg chaddiitity! bf thel britémdnbintbiber er flbcEprbrwiirkggtents

%gggilggm}/a%gg&%mﬂ ns for human IgG also are known (see, e.g.,
Morrison et al., 1994, The Immunologist 2: 1)9 12?}@nﬁ rekke %;[ al.
St

1454 TheA A RBIEBir 712Ky thaBTIFrLBitaRs B 57SEnt
an:Retibgdies an fratpnsnts areds tbyidagwitieenwot ifie el effegiohanhidie

191%5‘%f&%%e%?%J@Qaﬁﬁlé?g&%ﬁﬁoquﬁ%gxﬁeﬂmr@@éﬁﬁé@@r B2 haldite@en
the antibody or fragment in a biological environment, for ebx%%le, the |
SRR o H RS AEbe B AR IA RS A 8K Mt a8 vor
altepngrthie ofigisablopmietactgliwgioisiohahigGiglsdraredesdrbed in
b AELL N QR aR, TR Caraln, AMARRINRL i Y RGinie,

esirable to modlf"i/‘the antibody or fragment in order to jncrease its serum
W&W%ﬁ@??@é%&%ﬁié?%ﬂﬁéﬂmﬁﬁéﬁ?&é‘.@ﬁ%ﬁ%{&“ﬁ‘é@%’ﬂ%&‘ Rty
selible: pelnersHieaiudingpblysaecharideapalyeifersutibodivibodfiagments
f@%@ﬁ@ t;? tte?abq QJR@%%&%%&%@ '(fi%r l}@ﬁﬂﬂ:‘:ﬁ 951591}9 %@&h@y@%ﬁg& antibodies
example, by incorporation of a salvage receptor binding epitope into the
Andiberty arasey @rerbiPIrataRBh B HRISEFE pHE Ry THaGRsion of
antibadydtagment patiyuinc oipioratingthegpitopééntaibopeptitiectagnthat is
then fused to the anti qd fr} men C' r QL0 It i £a8a DY

ﬁ%%?%%%ﬁﬁse*%gﬁﬁ%%s?%%éﬂé? P R D e Bl
U ZAREiced VY & kBt GPBIAENR Ep IS HOR S T ar o pR IR
%eslegie% , Qéf?fl@i@drg@ mgleswﬁfﬁeagmszQCdrgGﬁ?g'(:&mf:rrrl?ﬁékﬁtMI lfisﬂdl
responsible farincreasing the in vivo serum half-life of the IgG molecule.
[gﬁgﬁﬁa&g%f‘ﬁ&%&g&?ﬁ% 4

salvage rece ?n&ing epitope can include a region wherein

dfiBhe oPmBIEERTiHS BERITOSIRIBSFBRBIESH Hd RigBassribedies and
domsinag Fanstareciaananglogeps-ROSIlion Oidheantibodyftaging uﬁsr
Even more prefera ree.or more resi Tom ps of the

o A e e fom
thkemipelotiaion dees P vagior@ 4% B ah R Vi it ed i erees:
CH1, CHS3, or VH region, or more than one such region, of the antibody.
Alternatively, the epitope is taken from the CH2 domain of the Fe region
and transferred to the CL region Or Vy., region, or both, of the antibody
fragment. See also International applications WO 97/34631 and WO
96/32478 which describe Fe variants and their interaction with the salvage
receptor. [0083]Mutation of residues within Fe receptor binding sites can
result in altered effector function, such as altered ADCC or CDC activity,
or altered half-life. Potential mutations include insertion, deletion or

substitution of one or more residues, including substitution with alanine, a
roncarvativie crithetitiitionon 2 non-concarvativva crithetitiition or renlacement



[0084]Preferably, the antibody or antibody fragment of the present
invention does not cross-react with any target other than IL-10. For
example, the present antibodies and fragments preferably do not
detectably bind to IL-la. [00851IL-113 Binding Antibody or A iglé/ 26
ﬁgjmen@/%é%]Antlbody fragments are portions of an mtact r%&gtﬂozuﬂ
antibody, such as an antigen binding ©f variable region of the intact
antibody. Examples of antibody fragments include Fab, Fab', F(ab52, and
Fylkragtivelyts.;7dinbodies alineat aitibogieisirdinglelehaitvantiBadps or less,
”L‘?t@]%ﬁ@é{ 9 yaal vk Mullisneelo aliRad iag We%ugaga%m ot Tess,

bIS%ECIfIC ispecific, and multispecific antibodiés (e.g. diabo

HEBEAIEE S ABSHRE AT it BBEISY: QR e Jereca i i amnsissnts of
tribogiesmoithibadie 3. igthatdodiesdiane hadiesisamr hmadidad ibed by
Inmynepharm 8&!}'894% %MAE’aiSPAQg [g-domain i ity mQ}P%U'; é%g!ﬁ%ly,
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antibod ment avy chain variable re r jon of an antibod
i Ml s e R e e e A
cfflm@aml@@ pldich baguenbebh S EPMD NG c2BmnBEQ B N@aPde (@gdiable

SE ; ; a 0
b.ngz@dﬁﬁ?gﬁﬁ@ﬁ%é%%% %?%aégn%ﬁﬁ%‘éﬁzée%%ﬁéfjﬁn‘%%@%@s%

ROV SPé*@%lhe%ﬂﬁﬁf SPGB R AR et eSSBS EQ
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chaln variable region, preferably comprising of the amino

SPERESTIES N 2§1580e5119 19R5LD VBSB89 gy Qflth%%sﬁﬁ‘i@‘é&h??iﬁl‘éﬂ‘a
pitef enme K artibody lcorpiisesadicavyfahaihodisablgirgianrearnpiising
theaingacidiseaignge of SEQ ID NO: 8 and a light chain variable
region comprising the amino acid sequence of SEQ ID NO: 11. [0089]The
invention also provides an IL-143 binding antibody or IL-1 fl binding
fragment thereof comprising one of the amino acid sequences of SEQ ID
NO: 28. Preferably, the antibody or fragment further comprises one of the
amino acid sequences of SEQ ID NO: 27. [00901The invention also
provides an IL-I3 binding antibody or IL-13 binding fragment thereof
comprising, consists essentially of; or consists of SEQ ID NO: 29.
Preferably, the antibody or antibody fragment comprises, consists
essentially of, or consists of the amino acid sequence of SEQ ID NO:
31-35, or alternatively the amino acid sequence of SEQ ID NO: 31,32 or
33, or alternatively the amino acid sequence of SEQ ID NO: 32 or 33.

Prafarahlvy the antihodys or antibhodyy fracoment fiirther comnricece a linht



comprising any of the foregoing heavy Or light chain sequences and
which bind IL-10. The term fragments as used herein refers to any 3 or
more contiguous amino acids (e.g., 4 or more, 5 or more 6 or more, 8 or
W(O) re.orgyen 10 or more contiguous amino acids) of the antibee 324261
encompasses Fab, Fab', F(ab’)2, and F(v) fragments, or the individual
light or heavy chain variable regions drlportion thereof. IL-10 binding
fragments include, for example, Fab, Fab', F(ab’),, Fv and scFv. These
frdgasents TacktiverFa framehbohamirtaet antibiey: Glébodnorerapialying
e dhecheation.aod AN ayeJest noR-sReqiligdissHehindingiban. an
intact antibody, See Wahl et al. 198&3@ J. Nucl. Med., 24: 316-25. These
gl R AR el cet iR Tkl f e L& fghadenBiey more
mathetss fdilekdimplesivyl protéglytichcle Hvadetivitiven zyimesdlicts dsm

pﬁﬁﬁéﬂ Hoedues, frab Lo Meni sl RrRERRIRAIR BIQAHGE F1EaR L, or 11-1
ngents) 0094]Thet€resent invention encompasses IL-10 binding
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In contrast to many antibodi€es, including several known [L-10
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the antibo ignated AB? to an 1L-10 epitope still permits the
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ue\evé?ud E)eu'?:l &TJI gf)lndl L g‘ %tgdll?) eceﬁFq kgjl Incﬁgoén an
assays that determining |n fhe presence o] mdlecu th'as antibo ies,
aﬁﬁ%ﬁ@éﬁ%@ Tesrivsebrat inriBttot 8y e ﬁm@thﬁdw%ﬂm Lt:Rciefeg@éef@rneutrahm
axammeog,var@m@lmwgaﬂ u@vgbol Chem. 270:11477- 11483 Vigers et
00) BIO| 75:36927-36933: Yanofsk (1996), Proc.
ﬁg‘%ﬁ% cad. é) 1eLf§Am§? %‘i@g %%n 6fil:%r)e ericks’ e?m?g g& rote%n Eng.
Degnset WrgsinderSidenstalL-(Pow8ypg ﬂercﬂffew@wl%eizsm%m 18.
Smithredeal mﬁﬂ%@@& IR IROAn D0, MIGRFS OftR)a-HI() it er 1115,

190- 1 |ero taI 199 mmung 158:3881-3887; Guo
G R S90S 113 AP SRR Bl B F(rotyr e
Jorl ﬁ“ﬂﬂuﬁﬁﬁ g 128421—528!9@% Hientheital aqthdo )t Be aiilerolaining the epitope.
158547 66-fhisome Besemiingihd hnllmgea@malép@mﬁm@mgn IL-1

receptor type |, for s IS r ava Iab rom ri
R R e Ofo@iﬁa%@q% e i) e blood
redisplet 18/iges Habs 60qeiv, bbicengtrads atbitarhrdd @)imsesgmnmismm o pM

V&atas, iIntEadced iR an,aPRreRtiaie hestasliteing SiAsaidm %e%yé%@ IL-
bég g§{\é d tra sfe tion technigues known in the art. The expressed IL-
C

‘f/%ec ‘iﬁéﬁeﬁgﬁ“s‘?&l ?&W&ﬁ%ﬁ?ﬁ*ﬁéa}‘w 0%é fif Birttiislgpsed bY
alﬁsh@/stmnlatlt@mﬁhm@aaﬁecﬁmmawwaboeﬂbassbﬁmﬁ@chfmhmﬂy(@&%ﬂd%@f
exampleithe binding of IL-10 to IL-1 receptor type | may be deteunined by
immobilizing an IL-10 binding antibody, contacting IL-10 with the
immobilized antibody and determining whether the IL-10 was bound to the
antibody, and contacting a soluble form of IL-1R1 with the bound
IL-10/antibody complex and determining whether the soluble IL-1RI was
bound to the complex. The protocol may also include contacting the
soluble IL-1R1 with the immobilized antibody before the contact with
IL-10, to confirm that the soluble IL-1RI does not bind to the immobilized
antibody. This protocol can be performed using a Biacore(r) instrument for
kinetic analysis of binding interactions. Such a protocol can also be
employed to deteimine whether an antibody or other molecule permits or
blocks the binding of IL-10 to IL-1 receptor type I. 100971For other IL-10 /

Il - 1R hindinAa accecave the narmittina or blockina of 11 210 bindina ta 1l 21



[00101] Alternatively or in addition, antibody competition experiments may

be performed and such assays are well known in the art. For example, to

determine if an antibody or fragment binds to an epitope contained in a
eptide se uence comprising the amino acids

B A PKICKMEKRFVENKIE, which corresponds to residues o -1

83-105 of the mature IL-113 protein, a? antibody of unknown specificity

may be compared with any of the exemplary of antibodies (e.g., AB7) of
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example, using a Biacore(r) instrument for kinetic analysis o
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part cu}ar epltope IS etermlne uction n ng tO
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OF JEATmery 11'1 © Presen 11 CNCOMNAKSES E}I}
and DeUtic’or diZgnostic Uty Can be'generated that paranel
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aptiaqsias:and frramantmabireRiesent inveation.ereqRashamtieh the

foregoin ino acid sequences of the light or heavy .chai ith
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candi; ates gor conservative %ubstltutlons and one can select synthetic
n éslﬁ%gs

a B AT R R iR it AR TS A B9t EEHSarv At Skt itiths
fo¥ @ity (pakti paltr Biming-aid $1:Cio nsid esdbioriaftins eteotingid srsenvatively

systittionsingidethe @gﬁ@e&ﬂﬁwh&b@mmkﬁe I3HAR bR ation
substitution_is made, th 1ydrophob|C|ty or polarity of the side-chain, the

oSBT &Y el e S RE I E K BRSPS eE SRS RS et
ombersit vhvitanter thn d@ﬁpﬁymkﬂgmibzcm fiditions cBopesag iie, IHSHE28 or
aﬁ@l@m,aa% bistidine svg-Rfiematitably.substitiiad don.eachqiher. Asis

known %ﬂ e art, this js because all three amino aC|ds have basic side

CHSRENGHEEKE (R BRRETT TaPTRRISIHC AR SPITBME S Botiaeant
afenhirdimgloseraoirashicothpeiebautdOmnte bR)dhans ihistidédé(alsout
6)e A YSRGS AIANING: VAIRLLIGHEINE AN ISOIEUEING Bre.Qllen:

suitably substituted for each other, with the proviso that glyCine is

frEBhiRE AERIRRY &Y st%'f’u%&ﬁlﬁﬁthqéfaamanml&ﬁ%@rgv%@mﬁ%r@raﬁs fhree
ThisnisDedeusdeatdinesf Waseampatgcids ardrelativetyshydrophphimg SEQ
WREQHRCrRosated.into.a polvpeptide. it algﬁ@ﬁe n@&&%[gm aaearhon e

allows the phi and psi angles of rotation (around the a-car so mu
cafﬂ’f%?ﬁ%%%&%é%Fh%ﬁ%%@%ﬁw@éﬁﬁwwﬁm@ﬂ%%g%wom
cerfoimtationidesesondeaditkits eitteaniir donoiafie feqoetide vaendheaical at
ojpenRMIng acids are substituted for each other. Other groups of amino
acids frequently suitably substituted for each other include, but are not
limited to, the group consisting of glutamic and aspartic acids; the group
consisting of phenylalanine, tyrosine, and tryptophan; and the group
consisting of serine, threonine, and, optionally, tyrosine. [00104] By
making conservative modifications to the amino acid sequence or
corresponding modifications to the encoding nucleotides, one can produce
IL-10 binding antibodies or IL-1 O binding fragments having functional and
chemical characteristics similar to those of the exemplary antibodies and
fragments disclosed herein. In contrast, substantial modifications in the
functional and/or chemical characteristics of IL-10 binding antibodies or

IL-10 binding fragments may be accomplished by selecting substitutions
that 20 diffar ciaonificanthv7 in their effect oNn Maintainina (a) the ctriictiire of



1001101 The ILA'Sbinding antibodies and fragments of the present
invention also encompass heavy chain antibodies (HCAD). Exceptions to
the H2L2 structure of conventional antibodies occur in some isotypes of
the immuno globullns found in camelids (camels, dromedarigs@idoos/024261

W(h%é% Wathers-casterman et al., 1993 Nature 363: 446; Nguyen at al.,
1998 J. Mol. Biol. 275: 413), wobbegémg sharks (Nuttall at al., Mel

linnutnot 38:313-26, 2001), nurse sharks (Greenberg at at, Nature

36ds308- 7§m1&9§engumh@gd 1998 Fuas 2 NEH HeadE fithdiSA A8ihIBR4),
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Chain antibodies is sometimes referred.to as
Vf&%ﬁ%ﬁ%ﬁ%f@d{lﬁ?d@ﬁﬁ%‘aﬁ%&aﬁcﬁ@% BT %3% Jg0s
rﬁ@mbtmdw brasisartay typegehightebhirorrnbt apne ﬁ@ieﬁiaﬁéﬁqéb)d:r%ison the
deseribed inGanmathstabadAntimicrab AgentsGheniaiber 48: 280 kdRunt

2001) or using recombinant methods. 1001111 SI Ge theé‘lrtsticolrgls1 ant
JeRATR ?@rﬁ)"?él%%g?ﬂl@bh&%c%ﬁ%fﬁ%"h{ﬁ?\%o SCE&8ing dlie toToss
otﬁladsmuﬁegnmseﬁw&s@dw)mmaham é@mmvﬁma%wbﬁéﬁ%@lwﬁﬁ

?\@9%‘9&1%5{1%6%9 65599 aﬁiﬁv&%ﬂa@y@bé&% ains idgLe Mahore
Immunol. 36: 515 4(1999

oolv t, Immunqgeneti di
B LA b o e L e e S
Ig@@p@pﬂ@dﬁtﬂaf&gmnﬁdtﬁaﬁﬁontam hinge, CH2, and CH3 domains and

266:8,CH Jsgcffmﬂee@mg%%aﬁ@maa@; g RURR)e GORRBmPle iR
Gl |s a conventional (H2L2) antibody |soty"e4 %Whlch VH recorﬁglnes

hdﬁl%&%gf‘é‘ﬁ? FRYrSh fﬁ%li“é??r?tg?@br\?ﬁ&%o AR IS S ains,
whenedsithedina (TH2)and ¢4Q3 mem\ﬁymh‘amkawm%s Thatdmek
C]é@'%\a@g Tains And-4 ﬁ’ttc%gﬂf[a'& ne.dabkchaing, t&%@%ﬂ&%&g hoth® and

are devoid fI| ht chains, they have an antigen- blndll’i](g

THhe 1@@%@5@1@%@%@&%@%@%@% TGP R AR TR N é&%ﬁ
Aﬁy rARRUREOh#AR Gl 26 2 DO R T Mg wizh-BS al.idmrhemdieietieseterred

SE39:47 (200R)s P %ﬁ%ﬂ cludingthe nprse shark, displayssimilag aﬁkﬁtgﬁ?

receptor containing single monomeric V-domains. Irvm%et al., J. Immuno

MetkeRss Q%Bbsm@%z@)@lycwaﬁgéf’ SEnOSFRINy L s e e gigped in the
95:1A 301908 {00 E3d=Mita apommpr isesmadi intaeh antigén:hinding
frag) e&t%oé%ﬁ& \%ﬁes@?&“aﬁya%t@e@amd@pgugéﬁntaqgan&im&@ds

resi ues ame dofhains have been found to bind to antigen with
hi§Hieaaniy qiesivg Srraesn NreiokeHEnt 0o ka2 8ardly, % a1y ifK
Vim affinities typically in the nanomolar range and comparable with those
of Fab and scFv fragments. VHF'S are highly soluble and more stable
than the corresponding derivatives of scFv and Fab fragments. Vu
fragments have been relatively difficult to produce in soluble form, but
improvements in solubility and specific binding can be obtained when
framework residues are altered to be more VHH-like. (See, for example,
Reiehman et al., j Immunol Methods 1999, 231:25-38.) VHHS carry amino
acid substitutions that make them more hydrophilic and prevent prolonged

interaction with BiP (Immunoglobulin heavy-chain binding protein), which
narmallyvy hinde tn the H-chain in the Endonlacmic Retictihiim (ER)Y diirina



[00121] The IL-10 binding antibodies and fragments of the present

invention also encompass immunoadhesins. One or more CDRs may be
incorporated into a molecule either covalently or noncovalently to make it

an immunoadhesin. An immunoadhesin may incorporate the tg 4
E’a(l’tzg?’?é(}i%?a}ér polypeptide chain, may covalently link the CD&@})‘D} 22"%%24261
another polypeptide chain, or may intérporate the CDR(S) noncovalently.
The CDRs disclosed herein permit the immunoadhesin to specifically bind

t?}'grég’ogj JPB%?HD@J ko'hliﬁemigﬁ g antibadjessaad fragmenis Dativeses of

present invention alsSo encompass antibody mimics, comprisi »Or
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may be uséd as reagents for the design of antibo imi¢cs, Th sba
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oV6BBsiy Bes1998Y)-dRdhibape ehieriEife i byHIATRIEBRYLEC SEH 4%
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Slitslist %%1 |Bl§d)|%¢s{eatﬁ?jl rgaig%afrﬁsm gogr%%%r%%r]fg; ?)!!Ir%1 %vﬁfﬁr{aﬁr%/or three CDRs
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apjipedy (prafarabibereeumeeahkiteaRRs 05 SEQrRN @B Li@6) may

be generated. [00124]Preferred antib %ie r fr ,
e T A S L R
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TR T B ST A LEH ) oaekabouk 00 s
e.g., at |east abou imes, at least abou e eas
afdtt S5 HME )S%ercé]'SS%éW S %%&’,Pfe% SR ﬁ?ebg.ﬁﬁﬁﬁ% ‘?‘%%\é@ﬁ% asa
seleitiviies [orindjB ovbreisrof Gickeast karsnt Therdviiaiciy uds pegliges and
ai %&Q%%E&?R%i%kﬁfg&gﬁﬁgwﬁdﬁﬁwﬁﬂ sabieasbabddlebt, and/or
times)), and/or (ili) an equilibrium pinding dissociation tant

L P Ao A0S HALepLes PApAc B B0 RO e
lesshonbyimtiabodtiStionm ordlesa)ditins frardredeardummiisbaiassss in affinity
fragments of the invention that can inhibit 1L-I3 induced expression of
serum IL-6 in an animal by at least 50% (e.g., at least 60%, at least 70%,
or even at least 80%) as compared to the level of serum IL-6 in an IL-I j3
stimulated animal that has not been administered an antibody or fragment
of the invention. Accordingly, the invention provides, in a related aspect,

an IL-10 binding antibody or IL-10 binding antibody fragment that has at
least one of the aforementioned characteristics. 1001251 Although the
invention has been described herein with respect to IL-10 binding

antibodies and fragments thereof (e.g., comprising a light and heavy
rhain) the invventinn alen nrovidece nolvvnentidace nthar than 1l cifhindina



39 the polypeptide encoded by the mutated nucleic acid provided by step

(b) is not an antibody or whole antibody fragment (e.g., Fab), it may be
necessary to provide an antibody comprising the polypeptide in order to
determine whether the polypeptide meets the selection criterjg, T ‘
MERsY’ %‘}zﬁ%paring an affinity matured IL-10 polypeptide ca%a/r é’ze%rn&%m
comprise a step of providing an antibady comprising the polypeptide
encoded by the mutated nucleic acid, wherein the step of selecting for the
mutdtpccifledlein agidrendatiing Bpolypsiplide:haviapthetiesiyed prepetiasy
' esamed,p%.Assaa e Anrher., 0453k Nusigln agid shufling, g
used herein, means fragmenting two or more hucleic cu%lsgequences o}
AR B GOPBREHI HODIER BeRPT g e RIS A RIBREEABIRGS

fragpnenthio whreate: weubtitMBy W taled Mtckyieacissilniis ¢eigqchiading

m&ta{gg ; %i &%gel r%l a nucleic acid that.has a,nucleic.acid ..
sequenc%t%as beenaé%%r%lea nb Iffé{]']er%:ﬁ/a%? u&%ﬁﬁﬁhégﬁﬁgécﬁér%ﬁﬁed

by &R AR bR sttt spRFsatethBarteihous byerpotipnte art, such
asdhesedaschibedeineld SolRatenisctd@did 911614 3vA00::6 o Bith 8RBént

6,740.506: 6,7 2:6,713.281: 6,713 279 6,709,841 6,696,2/5;

o B sl 28 Gl BB A R G B LR i

6 B580FPE FAEICTTBIEEBAlyeUTTipE S BYUBEPERIN A0 B8 ncering
6 (3681179 8sucdfods Rz BeSHBiRRK 160302 Bd216: 344348; L33Bnd Friants
6,280.926: 6,238,884 6.174,673: 6,171 820: 6,168,919: 6,057,103; _.

o e s T S e S e b ban e
51PElRP1Y s6IBOKB 4Re I FE G BIBTINA O E B8 B ke 63648 antigen.
B3R 100 13 030 G210 SiA. € oL T s I o bo
SIS BT ERT, BB g S8HOR R ge e Foigoduced
624 FREPOiEs s Y., 351Bedy 7odinG 184i008E; tB;665]783v{00 1 SahNucleic
AiReQ0B35hihe antinpdien. aptibrdy.fiagmeniswandinalrentides otibe
'%\ﬂer?t%%%ga@ebi%treo o .ds% asin Iie nu Ie&aﬂud e.d., a single nucleic
acid Gomprising nucisotide segiieensihht cb%@lﬁlf’g‘%?gﬁ‘f"% bR fjent
chrifopoypepriiesSidttadetibdohydrmeyriwer bnsnoré sepanitegnudleidics
agiglsveachfivhichencads a slifferantpait Rfths antibgdy;eLanthody

fragment. In this re?ard, the invention, provides one or more nucleic acids

tiat encous Sty OP thE TBRSHG RAtBENES &Mttt aag e Bple ammo

pistigoiftivess(e.ds mhydttie Foregintgphighttoidieaiynchairidariafle a given
re@ens)eh4dO (AAIBO3AGEOrding P ANEARRREELR Eﬁ%@c%@ﬂﬂg %ﬁlﬂﬁ a CDR to

|rﬁ{e1 Qnd rowdeg a nuclejc acid that encodes a heavy chain variable

region of At AHHb S SF 8 pE bR HER 6F [ Eempiafy inunitie teGDR with
sdepiendesvare pkdVdel Mol BE@uiDoN &S 1 B88-dpdrétidukichise apaetivelimal

S it a ' j j JR:NQ: Lthe light
chiﬁgﬁaﬁgé?%ﬁé by e PR

OTEVITEE: &S0 ERSRRERTE RO TIETS BFOTplephadrisTtionetoany ehdirp increase
ViariabteofedidiRofiah antibElyocexapiiingot ¢ giniRonaCiRSQayencs afe ninc

SERJRNOH 2l nativalyihe seauenss 9&@'@% BN 286 809 nin
desirably encodes a pol%peptl_de comprising the amino acid sequence of

SERS 1P RS 5 PR HoRsEpte ed i B S irR A ipronaisia detiganide to
ohamsofis EQIDNGSCHIB). More preferred are nucleic acid sequences
ing i <hai iable region) comprisin
N A R S
SR SERIg B ang Bt sbeteh e ariyoRsEanDNDs:
14-15), or comprising the amino acid sequence of SEQ ID NO: 23 or SEQ
ID NO: 24 (e.g., SEQ ID NO: 25 or SEQ ID NO: 26). [00137] Alternatively,
or in addition, the nucleic acid of the invention can comprise a nucleic acid
sequence that encodes a light chain variable region of an antibody or a
portion thereof. In this regard, the invention provides a nucleic acid that
encodes a polypeptide (e.g., a light chain variable region) comprising the
amino acid sequence of SEQ ID NO: 1. For example, the nucleic acid
sequence can encode a polypeptide comprising the amino acid sequence
of SEQ ID NO: 9. More preferably, the nucleic acid encodes a polypeptide

(e 2 lincht chain variahle reaion) that comnricec the aminno acid



[00140j The nucleic acids can be purified using any of a variety of
techniques including, but not limited to preparative gel electrophoresis or
isoelectric focusing, affinity, immunoaffinity or ion exchange
chromatography, molecular sieve chromatography, chromat i ,
Hﬁgﬁ“ﬁﬁé"gaﬁrg liquid chromatography. f001411 Vectors [001%%%‘!#?@9 sfhnss
nucleic acids described herein can belihserted into vectors, e.g., nucleic
acid expression vectors and/or targeting vectors. Such vectors can be
USBEIimMBHIDNS Mbays, 1R:8kg offRarxassion 6f andlcihddintihgrantibedy
oL S‘R‘fga o fragmentin a,cell of FansAsIc animal, AGeof g.' ?]%! E?xﬁits
invention provides a vector comprls%g any one or more of the r?uc eic
aeiRs R drivertoTRIevE dibkrist Ay nieTdiaiie Brs insonibinaligTatl Has
thenalilibhi Qe AERY-S BlAGIRIGARIPSEEMeNEa tRie Suliphiehest-aeltsybEren
S)Anthesi%%f ﬁtc]c e}rg}goded polypeptide can take place. Typically and
preeflé?{a%]ly, §VEH6ris a nucleic acid that has been engineered, using
rd88fhbinamb ONA Abehigueshusan neneninahidearesimestporate a
desirpchndaigicAcid seaYeRse{S-Panfvblicicig.asichefindquartionkclosed
Desirably, ihe vecton s comprised of DA, Examples ot-sultable . jerivatives
Dﬁff—%‘asee ‘é”e‘ﬁ%ﬁ ranster? c%rselnélaﬂ}elrﬁasml §%8ha Viral vectors.
Sthitedofe wirieh Gieta destinbhudeatiy mabiies txicepipaivididraldiaisaick esbropst of
(&8 oRHRAOBEAQS LB U UR A AYIRISBANECIABI kSRR ViLahRLtorS,
herﬁg%y%n lex virus ISV@;&base vectors, AAV- dqnoxiglal chimeric

VERTEYY R AT RS Ut A S ERIS B TS B 8 e SRSPEYRAY of
thesd fieddtorsreanchthyy ie giffednt Sing stardiarocrettmbirssamtu@gptide or
technigues Jeselibehiny s 9r1RAMRIGA8h Abo3PiR AR ALSHRSLEf Bher

supra. However, vectors that are not based on nucleic acids, such as
liSLHIR AL UB & SBIH SIS P THE A ERHES AN B S8 TH ¥ SFIEE S ith
thertidentipriyfpédaventive vector can be based on a single type of

nHﬁi@i? aCi%{,ﬁIQ-&@b%%@ L‘i’&i@&dﬂé&%ﬂ&?&@ﬁeﬁ@@ﬁﬁf&'ﬁ&%ﬁt@ﬁ&mﬁd@{#Q{

a polymer). Alternatively, the vector can be a combination of a nucleic acid
aREPEHEh HaRsastcanibpiles o smrE Rt B O o Febt SRR i mid
haxbeplkghikeriticleithadics cery bmctobin stedechmibladiek jid atibogp frmamesis) &ut
delveryVaRicle: U AUREIIR aigtied 10068 B AS240 aRmidilid ve
complex” and a "plasmid-polymer" complex, respectively. The inventive
gawép%s%?eah%&@ﬁ%%*ﬁ%@ﬂﬁ@@?afé&1iMB% st getbrte b tade
pres@nbin'théytost tethnidhe {Orfh bt vehibtnies’ | 00iYsiNublendeits of
tﬂ@cﬂ?ﬁ@%@? BCARRE INSesiRd bFgpd 3&@&%%9&&8%%9&9@&9&&@%&%&{%

example, the vectors described in McLean et al., Mot briniunol., 37:
857 441 006) WiRAY eripPe kRt S TR 17 pgoRe g Hod) i1
Ngrdethaudpetiad and (lbidticbiil 750 be MethsnP04didy 1BAfda8Phdies are two

\[Is??ilgﬁo‘}l\éﬁﬁﬁ%ﬁ%%@r%ﬁf&@d%%‘?&%%tﬁg <& [HAstRRak if&é_%jjet QL EEH by or

the vector will be used (the vector is compatible wi e host cell
niEerireidegina s e SHERIERIGh of the gene and/or expression of the
gaEetan aeetnjgedisclaieag denoalBaue MNpoaingabilthd @dindibiding
anii . ified/expressed i aryou
R B R R U
hesteanaimt dupenersreplafe-of Rindéinapitbrsties 1ol dinemsgtantibddy gened into
frapreentlisiadepostiransiionathpmetifiata(@ Gniglycosyinied aRdQttice of
Phosphanated 80, ¥edst nsest, oL mammalian nost cels. 1e cuo g
pre erable. Further mf%m?atl n about expression vectors may be ?ouné In
Metc b cxprassiHounoRbdader s ) e Brfénsmm sxsq fhetvesh tyideierial
Calif [00145] Expression vectors typically contain one or more of the
following components: a promoter, one or more enhancer sequences, an
origin of replication, a transcriptional termination sequence, a complete
intron sequence containing a donor and acceptor splice site, a leader
sequence for secretion, a ribosome binding site, a polyadenylation
sequence, 43 a polylinker region for inserting the nucleic acid encoding
the polypeptide to be expressed, and a selectable marker element.
[00146] Vector components may be homologous (from the same species

and/or strain as the host cell), heterologous (from a species other than the
hnet rall enacieace nr ctrain) hvhrid (a2 combination of differant cenaliencac



45 cell expression the native signal sequence is generally satisfactory,
although other mammalian signal sequences may be suitable. [00153] In
most cases, secretion of an antibody or antigen binding fragment from a
host cell will result in the removal of the signal peptide from e
8‘?9@3?/\“@?& Thus the mature antibody or fragment will lack ar:éy le @g(%zr* 2ot
signal sequence. [00154]In some casé3, such as where glycosylation is
desired in a eukaryotic host cell expression system, one may manipulate

thecllariotis qoresd duendes:t) impriavegiycoSylationaridieltnérae exdmple,
N RN JPE&%BHQ%%% &L%ﬁn‘éﬁ%%o? e SndnalPePiise,of ﬁ_d

proscquences which also may affect glycosylation. The final antlbo

fré’g‘}?féﬁﬁﬁ%‘ﬁ Wabémﬁaﬂm?és withsusadit é%ﬁ&é%&ﬁi@ﬁ@?ﬁ?ﬁ?ﬁ?éﬁ?ﬁ%

MaitseRretein)innehe rfmqﬂren&mma%ﬁmm acigsciden foexpression,
lﬁ;,ﬁ94ﬁnay AL have been folal mo&%gar!é‘}? %é%”%?' n%‘%f'“a;'}%e&'b‘)dy

ragment may have one ort o amino acid |n t e peptl ase
c|ééva@@1§}f@m§&aa4&ﬂh€@ tHé Wetblisfii g Danarirat veRpodierbiuissiebinding

erﬁagmenciﬁavaige sitlesmasiesuipiaislightydpmentacfosm ohihetigen
d%%lxcﬁg %%Ilg[ %E)fr?gma%ré%tfé% ﬁ?] r(pr o%uc§§tgt Tlajlr%% ar a (I)}I Qatfg ﬁnt

mature “antibo ragment expression vec ors Wi I typica

COpREIR afﬁrbww%nﬁﬁ&% é&é@ﬁmwwﬁeaﬁ@@ddrmﬁaﬁdaﬁeﬁ@b@mw

I|nmqat@@ﬂquglma@;iamlﬁ@ulﬁﬁﬁs@ehﬁgngnd&-emapmdmﬂ@&b@ﬂ&'emmg,
ant&%n bindi fra% ent Either a natlv > ar het erolo%ous romoter ¥

a ar su TEL 111 am at Séaéc]; QSITI0NS S0 UCe Or & 1 nnate any
be used-depen |ng or gxpressmn an e yielddesi ired

[M@@ﬁ?@m@@w%@mm@mw@%@m heledle the
chadgctarmﬁﬁ@m lastnse:-Premelensysie mebalialing @msgéaﬁbase a

tryptophan 128291 il Sem;andn @aﬁ'% romﬂ%{f‘f“cﬁ aslig fac
promoter. [0) ﬂOWI’l cleria romo ers area SO Sulta Lgxlle fi'lhelr

séfqu@ﬂ@é@ﬁa&@l@éé@mwmmﬁaﬁdem@y danshin kljhvedetentibadisirete
Nuglein aRidSAEHRILE (Bh-taing, linkers Rradapieisasiasie d1a.RupPly

restriction Slt S. 1571 P om ters for use with yeast hosts als
R O S e M ety e
prémabters USditdh I@Sﬁkcﬁﬁﬁté}%%%fﬁrmélwm malmhﬁam ﬂésﬁ%ﬁé@ﬂé’wbll

kraewmwpmmm thess.0biaineddm0m e GRNeMeR PEMILSRS SMeh @3 enic
pohxoma Virus, fowlg OX Vitys, ad nokuséFﬁg as Adenayirus bovme

papi SRS SRR SEHES A Wm&}l ‘éIPB’\}FEfsmﬁﬂF&l}S g been
hepatititBwihisraad imoshpreforsbiy Siiantvitg 4018 QrBihef the
suiighigisnaimalrnRIaRIL, NGudebalerelnagueiRanInalaRom a mouse

pro oter at-shock promoters and the actin promoter. 46
TS AT L EROR S AT A DR SE LB Ea grndiom
séle@w&bhwdm@g:elﬂsf@mh@mhmmglmbma@m whelresriat diriite b totithe:

SMﬁQa@@élMpﬁ’é&@ﬂ@ﬁﬁ LRSiRR: @Wﬁoﬁfk@n@pﬂn@%) NALIRpatl, Acad. Sci., 81:
i04 -310, 19@13) %he CMV promoter; the promoter contained in the 3’

S TN RETB el P MO P cor b Ur B PSR R GPBE o PR O s
Z@gi&mm)tmhefh@&smhm@me kinase promoter (Wagner et al. (1981),
ProsseNatl. ddads26ldUnRvbuidSind Aottt GRHIAION SPRUGRGES Qfthe

metallothlonlne ene (Brinster et al, Nature, 296, 39-42, 1982); prokaryotlc
e RPRESiBH e oS (& BEAISE PR EEET S B R AR B Of,

etugihoRyo CiedatilACAER -Soiidd Sufqdis B TRIE-B6 3 A8k b thedaences
PERUR Qﬂ%épcea%gﬁgdigg %cé&&qg’gy ELE%GMQ&IL da‘ﬁﬁglt%: 109 S§ ﬁbl‘ho%g agcil'\f%)iable

Alsq of interest are the following animal transcri tlonal control regio
m%%éﬁﬁmﬁf”ﬁgglfé%ﬁaﬁﬁwgwalwlwé&% utie iy e R grafed
animals: the elastase | gene control region which is active in pancreatic
acinar cells (Swift et al. (1984), Cell 38: 639-46; Ornitz et al. (1986), Cold
Spring Harbor Symp. Quant. Biol. 50: 399-409; MacDonald (1987),
Hepatology 7: 425-515); the insulin gene control region which is active in
pancreatic beta cells (Hanahan (1985), Nature 315: 115-22); the
immunoglobulin gene control region which is active in lymphoid cells
(Grosschedl et al. (1984), Cell 38; 647-58; Adames et al. (1985), Nature
318; 533-8; Alexander et al. (1987), Mol. Cell. Biol. 7: 1436-44); the

mouse mammary tumor virus control region which is active in testicular,
hraact \vmnhonid and mact celle (1| edar et al (102RY Cell AR AQK_0ORK)



[00163] Host Cells and Uses Thereof [00164]The invention further
provides a cell (e.g., an isolated or purified cell) comprising a nucleic acid
or vector of the invention. The cell can be any type of cell capable of being
transformed with the nucleic acid or vector of the invention s

Y /024261
B"r‘c}&ﬁ%F"éO%zf)s&Iypeptide encoded thereby. The cell is preferab?y@tﬁggég?l(g g
mammal, such as a human, and is mbte preferably a hybridorna cell, an
embryonic stem cell, or a fertilized egg. 48 [00165] To express the IL-1(3
hinding-or fragsaept IRNASEIos ostingpeitiad brathitheiythtigheHE Reavy
chains, obtained as described abave, Ate ipserted: QL 3PEeasionvacters
s‘iﬁ’@ﬂgt'ﬁ%’tstﬂléuéoeaﬁégssg gegfogei%ﬁ\’/ely linked to transc {gﬁignglﬂg&%ﬁm a5 (o.
teansationahzorwidl eduehies B HOEHHEE RS térm opera |v_gl)9 =
lipked}isinteneeddo. mean tabady prtibpiydenedstigatee ihtcaiFector
such that transcriptional and.transl 5_49{1 ﬁg@gﬁ%%@g%{;@%m&imm@mﬂg
VERRSFOERERRR fﬁﬁeuﬁ”l e Lﬂ%]oé@br? of rgJ aulatinﬂ the tr ns%rri‘ptitl)gtgpq\[am
tans|aticlesofitnd iankbets: @aﬁéﬁﬂfﬁé%&;%@%%é NEQoPSRETapression ™

expression
copirghseguentes aie whasenieie, compatite: with-IHe e oRSIsidfr fedt
cell used. The antibody light chain gene. antibedy heavyrehain
g@ﬁ%c%}ﬁ%’é%gjeq{%%ll&ét%%sneaﬁgﬁgte%%e%gt(%%grs,gr‘fore %/picgggf&both enes .

anes IBSTEET TR0 Ghes damA Bxprb e Ve ctdr RTHESHABOM Gefies dre

enes are
insgried o he:gxprassionivestay siendandemethiodss@ng: niivdtonrof

complementary restriction, sites on the anji gglé[ gﬁ%JgQWEMyﬁgtor,
oP il RNy A WFH%’?%?ﬁ%ﬁ%W%?%; d;Iér?(l-:- present). Prior to insertion of

thisdighindbdhitaarechaiirsiqn e dblinge BRIy adionsoeafisi iy Kready
cany,Anibody constans egieR.seauensR sedrenexaffplelofblagpfdach to

converting the selected VTl and VL sequences to full- b antiRedy, cor
g EHEEe TR g HNE e Wod%&%raé%lfski%%"\ttgg%%%fr\gg%é%eggiodin ’%e‘ﬁé%t
thatthe

cheinenosstanralind hightuchimed drsrmragions SSEsetivRly

VH %%armsh@ operativalyinked tethe & bt spament(siwrithiivetie treotiginal
a c?t e VL segment is operativel;glin ed toet[hag

ng Wi
veRPURERSRAIRFSP BitetafiRly: the Tecom n%rf?i%%%%s%%%ﬂ@?gggﬁd
encatle wsignal Heptideiial §adilifdies ¥etretion of the antibody chain
fﬁgﬁ@ﬁhOsﬁﬁ‘%l‘!a“migimi%p%%@ dgg_ae%& Gﬂ&x@ﬁe@lmdﬂm taln§ argibtatics
such that the signal peptide is li -fram _
) SRR S ST oS G G A e Toba oy
paptidexanaheterstdtaudsipeaipepite(ely, adighs PR ROHIEE &0
e o sottoro ol o penllon MY FAT.
regibedH AeerGEn B Bk HECHAT ?ﬁ]ilgn‘é?sptpet% ioh 0 Cfeg‘gn. |Eg>% yo?:%%ixé]mbody
gapes ip @diest celbdiling tetioiggulhtodsdduansesipiziue 8B diide
Promotere. CaNANSEIS ANt AERNRIGRIAG Gonitakielamanis(s. anivodics
polyadenylation signals) that control the transcrjgtjo or %?QSL%E?%SB EQ%
arfaprsasllEnkricanase BeseytistsRe eagicat are described, for
EXARRLS il oeadakGaht Expiess onkT eethido gyl Mesiderss frie classitication
Enzymploohs hG5 ACRIEIA RIS SRR Callhd 80 rtmilinenctis of
appreciated that the"design of the expression vectog;m@agls daln ts@ﬁqe risk that
sefedition e ABF) SR E e ST RFTLBENE BN Sich Tactors as the
chgice,efithehostcatto hertransfonmibddyieliibiiat efdspreizeniplipiotein
desired, as well.as,other CoNBidetalang. RIsIsUeRbiagiplan sequances
foPM&fmmalian Host ce expression include vira| elements thatéilre&gh, Din
(Vi B B bten eGSR SRS TBO A o tha e
antibody chain genes and regulatory sequences, the recombinant
expression vectors of the invention may carry additional sequences, such
as sequences that regulate replication of the vector in host cells (e.g.,
origins of replication) and selectable marker genes. The selectable marker
gene facilitates selection of host cells into which the vector has been
introduced (see e.g., U.S. Pat. Nos. 4,399,216, 4,634,665 and 5,179,017,
all by Axel et al.). For example, typically the selectable marker gene
confers resistance to drugs, such as G418, hygromycin or methotrexate,

on a host cell into which the vector has been introduced. Preferred
calectahle marker cdenec inchiide the dihvvdrofolate redrictace (NHER)Y nene



51 (Urlaub et al. Proc. Natl. Acad. Sci, USA 97, 4216-4220 (1980)),
human embryonic kidney (HEK) 293 or 293T cells (ATCC No. CRL1573),
3T3 cells (ATCC No. CCL92), or PER.C6 cells. The selection of suitable
mammalian host cells and methods for transformation, cultur. . 126
Mﬁ?ﬂ%{%ﬁ screening and product production and purlflcat%g g?(sé?{ ﬂr%'\%\fr%q
in the art. Other suitable mammalian tell lines, are the monkey COS-1
(ATCC No. CRL1650) and COS-7 cell lines (ATCC No, CRL1651), and
ﬂiﬁt@ﬁ Bi08H inepkAies QA NRIGEE A6) phitithes excinpldiyhmarhsibifan ost
celsnauge pImate salings axiancal inss andiodeceldn g@m

nﬁ)c?ucf ng transforme nes. Normal diploid cells, cell strains derived

frioehs Dindngd [HHER BFORRTRP)SROSHE! BRI ST BxHIiPhec Ry

swi@hlenGandsisieicel |$B&axbé1tge ig@ﬁﬁtypn@ald)y; dleficienfimthezsébedtion
Sstbetoled Wiy O”TE%'HG% Pem ol iy acling ReIGHORN 960G IS UIAR  ing

mamma lan cell lines |nc e Ut ar not limited tO mouse neuroblastoma
N2 PsiEetiontfé I se RPN SITS e S Ak ISP B wiss, Balb-c

Ofnﬁikﬂzﬁﬂﬁﬁelﬁ F%s%dcil@ Ik iasnstas:celblings hvhichaaiiBody atl abibé: frgunithe

American Type ure glle Macp gk\{aS l;glch of these cell
't )
lifESTERAGWA D yy a Sé%%llasbale?%st osgmé ilfled’in the art of protein

el9esEsiorTHODE RIS nEefet A 5o REs KERsEhtHBRE Rl EE BTt

'%@ﬁlﬁ%@ i€y %ﬁt@f@ Q@J}Sh‘l:ﬂﬁxﬁ{%%m@lﬁméh Enmaas@@@téammﬂﬁ geplited by
HBlOl N 33%‘941)'6{:) jalezels Dlllo a d MCl ATI%%I%OthB

5§¥§’§ i BE 'ﬁal?h TG cells in l%ﬁill? AP os‘((‘éra . Various
strainspoidativs, qﬁsem&m@hqs@ws BeR BN %ﬁben@tr fotiCes

SPRa RRANGIKS MaY.alsahaieppiyR sk ﬂléhi&lmﬁﬁ%ﬂ@ecﬁﬁ&iczlﬂsﬁm

AR REA0 SR IR e DRI R B L

élﬁtmc alns Is rans ec e ost ce
standéguirtethAiepheisu Ty fmshekstic m@ma@a@,@%www‘é%%ﬁmd In greator

t%‘&ﬂ!%%&Qéﬂm@ﬂy%%af@ﬁgbﬁemgoqlummmf(s)gag,amgwa@hu\sm 886,

proka ryotic_or eukaryotic host cell, roporati

Rt iR b e SRS A
Altieosigh it %mm@tqu@@ssmw@mesmh@mﬂfm»ndmgeaﬁﬂb%ﬂés
0@5{&9&%@&%&&5@9@5@5@4@%&% @E&@ﬁ%{ﬂ&ﬂé’dh\@m&eﬁm{&ﬁs&ﬂ of

the antibodies or fragments in e otl cells,.and most preferabl
%/ ¢e tHEir Immuno %cny OF €1 ltance their
D karyot

EERMTAIREHRGSICERE RS A& ecause s
célis;tiand 43 pafticulsidwaminaliorece Hstilady arorecikeAted (56 Rﬂé%ﬁb
Cg&ﬁ @%@%gﬁwléﬁ@rﬁg RoRI BRALIYoTOldR Qﬁﬂﬁxﬁﬁ@w&g icallring of a

active antibody Mammalian host cellsﬁor@?gres é;[the re inant "
R CBPE TR ERER e e HELD AP SRR CHE e
(inctusling oG celisy dbschieddrriivisivoahdpBA@HAENA (19 8©9hem
F’I}R&; %@5&4—%&9&&% B8 £GARLBARA0HRRAMIEAR é%ﬁé@ﬁl@ can

marker, e.g., as described in R. J. Kaufman and P, A, S%&Q?BZJ@%{%
BRI 6Bl e B §oR S by i 8IS TR BRSPS S ORGT
r&ﬁ@mbéﬂ&ﬁlmpﬁ&&@ﬁm@m%tsc@m@ogbmg antibody genes are introduced
In{&%?m nﬁlﬁa&ﬂ?é& gﬁrgﬁjagﬂea%m%’ SRS d LS HIENG thede-

host cells for i%erlod of time 'sufficient to allow for expression.of the

aRHBBE I e RBsEEERE B iobte Protemani S ETHETH B TR BRABEHY® o
inma thesulitte dye disntinvhighthe iestiog| s el gnotmly Ahtilsbr regcang
ﬁ%%ro%/%f? frgm-the gultire madivm using standardpiataisRusification

00175]Many strains of yeast cells known in the art are also
a@waﬁ%oasfﬁaweéﬂ S e sErdHest e aphiS e SR AGRE e
Preferred yeast cells include, for example, Saccharomyces cerivisae.
Additionally, where desired, insect cell systems may be utilized. Such
systems are described for example in Kitts et al. (Biotechniques, 14, 810-
817 (1993)), Lucklow (Curt Opin. Bioteclutol., 4, 564-572 (1993) and
~ Lucklow etal. (S. Virol., 67, 4566-4579 (1993)). Preferred insect cells are
Sf-9 and Hi5 (Invitrogen, Carlsbad, Calif.). [00176i Transformation or
transfection of a nucleic acid molecule encoding an IL-10 binding antibody
or fragment into a selected host cell may be accomplished by well known

methods including calcium chloride methods, electroporation methods,
microinieactionn methonde linofection methnde or the DEAF-daviran



275 (1990)). [001851 In some cases, an IL-1(3 binding antibody or
fragment may not be biologically active upon isolation. Various methods
for "refolding" or converting a polypeptide to its tertiary structure and
enerating disulfide linkages, can be used to restore biologi

%@cﬁ?ﬁg?ﬁ%&s include exposing the solubilized polypeptide flgéﬂ%%\rfb%ﬁoznm
usually above 7 and in the presence difta particular concentration of a
chaotrope. The selection of chaotrope is very similar to the choices used
fotdneltusiatibbodsaaiubilization iy tiisyalikthenchannapads/us et atadied
Iow)% CeR lg\%ptration and is not necessarily the same as chaotropes used
for the solubilization. In most cases the refolding/oxidation solution will
alddntaifica r dutiensatsaion of thBbedirichig abertaplibsdissoligized form
Id neﬁgﬁx%ﬁﬁaﬁhpaﬁaiﬂﬁetﬁo@emm& Mﬂfﬂﬁb&aieead@xf hemaaﬂuada aowWiRgsORnsibody

isulfide shufflin t tion of the protein's cysteine

gci e s m§ (%?’t’ne corﬁ%kb}ﬁg%{égg redox couples include

eky&%ﬁ@@%@ﬁ%@r tesw)rarinssis GHadiet prbidhlerdieM. I2E,
d@m%&@(ﬁ?ﬁa@mmﬁ@&m a@ﬁ%&ﬁm@ﬁca@tﬁ%@mﬁwﬂg TgM, IgE,

b any instances,ac solven m e mcreas the
Tﬁme%]'t\g?gflfﬁgpr gnﬁfﬁléc%mn Iggm% é ne%g suég‘d for t m’é ’rﬁose

indogs @QE@bE%GWM@MWﬁWnu oudefmofetutmeneigtitss atéirine
ae&%&dk@e@@i@@ﬁgﬂé@i11@@3@@3%!&@@@“@&1@%%%%#?@55@1?d%ﬁhﬁ%%
Invention may also be mic e methods (such as
? eéﬁttesfi)éép I synf‘ﬁ1 Qaé %%l é%ﬂlaéﬁgggﬁ%@%\ ﬁﬁ Re art such as
tHB%’@ket fa) hmmfgswintﬂ@l@ieétaaﬂ @%@)ts@amm hohemnSodip85u@iag9,

H@iﬂ@h&@e@ ehh 6h99)1 PresNatiAcad. Relntbad B 4uel 32 AN Riguart
Youn%ﬂ 1984), Solid Phase Pe tldgﬁ@fnthess Pjerce Chemical Co.,

U SRR GRSty %é%%?ﬁ&ﬁ%‘%?\?ﬁfﬂ%r
V\}iﬂm ecishetiiontacishidsmantifytdaiiinasaChdenicatiysyndthiesize thereof,

apiiodigsoand anfigepkindingfragments mav.pe addizedHsing.methedss.
seHorth in.these refi{&u ces to form disulfide brld%es Antlbodles and

fragments °6"8P38%1F GRS SRS AT S IRE BRR YA TRy eetiRe d
wnheaqmthze ereraephebinetitliprodiicsdd 116 binding ntitroshrer Such
fragment JQQ484 & Wﬂ%&%ﬁ@ﬁ%%ﬁ!@%&%%%&ﬁ@ﬂ%ﬁ

tlbodles ntlbo ents nuclel acids, or vectors of the |nvent|on

TR PRI AR A S e S B Bt ey
cmﬁb@tmmﬁl wme@ﬁﬂpmwmsmmpnse a therapeutically or

p[mhylacti@ﬁux@ifﬁgﬁ&%smmw éx'aféa%{;‘gi%%@%%%e@ﬁkﬂg%@y
?%&Seé}%%{%uclelc acid, or.vector of the invention in admixture with

YiapiRogy WP st EOResiRP MR CphAbe lag’eh'fdr%}m&a%?y 8%0
bind iMgrantitzddiEy), | adtibbd\BidfPR i% . Macleic atitsiyaouadiorspphthdisplay
inyentionaresstiiicientypuatied for %W%&%Hﬁ%@ﬂ&&%&%@%&? fore

formulation in a pharmaceutical composition. [00189] Pharmaceutically

LB TaLIE MR B RS hrach i iRl abelhcar é&?ﬁﬁf@aﬂ@ﬁ% that
imciyde carcies)@xmipie ateyaitirnts zantiiuidaiitsiapiésaivative spekdsing,
fﬁ?é(a%QQo@?Q»Qiﬁé%ﬂe?&%&%ﬂ@&ﬁ&é@%&@ﬂrﬁ‘&%%m%b&%‘&%@d&%%gs%%&m
solvents, fillers, bulking agents, buffers, delivery vehicles, tonicity agents,
c@?;g’l\}%ﬁ%@%@%hd%gents complexing agents, buffering agents,
dfifindicrobiais]fand Sudfagtantsd 0029 BisMenttralbufferedsaline pogaline
fBB%EQn\é"éﬁQt%%rh‘éPb"fHQ'fﬂ‘i'ﬁ &E&@%@a@@@%&%{&@g@gﬁ%%eﬁm St

pharmaceutical compositions can include ‘antioxidants such as ascorbic
a%fa“ Re AR g peR plshdisechRitdibeling on asdh stirmpt A umin,
gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine,
arginine or lysine; monosaccharides, 56 disaccharides, and other
carbohydrates including glucose, mannose, or dextrins; chelating agents
such as EDTA; sugar alcohols such as mannitol or sorbitol; salt-forming
counterions such as sodium; and/or nonionic surfactants such as Tweem
pluronics, or polyethylene glycol (PEG). Also by way of example, suitable
tonicity enhancing agents include alkali metal halides (preferably sodium

or potassium chloride), mannitol, sorbitol, and the like. Suitable
nracarvativiaee inchide henzalkonitim chlaride thimerncal nheanathyvl



based on Ringer's dextrose, and the like. Preservatives and other

additives may also be present, such as, for example, anti-microbials,
anti-oxidants, chelating agents, inert gases and the like, See generally,
Remington's Pharmaceutical Science, 16th Ed., Mack Eds. [
Wc(:)ozr%’(?fr%tzeélherem by reference. [00194]Pharmaceut|cal co#%%%ﬁ%@fgaﬁm
described herein can be formulated fd¥icontrolled or sustained delivery in

a manner that provides local concentration of the product (e.g., bolus,

depgsiafiechaaeiond B@ﬁg@é@&ﬁﬁi@d@ﬂﬂyd@kh@é&ﬁ&%ﬂiﬁﬁf@tﬂmﬂmﬁl The

eg}gﬁ? Egse {)] tﬁad%ge% o %9 %ﬂg N3CaT C;In '3 ﬁjo(ij‘l? 0§ t% u'&&'ﬁ%@e olrl‘a&rg‘?fnay be of
bin Ing ant B €s, anubody Tragments, nucleic acids, or vectors of the

invehitiTPRIThChEiE it ée sreisarationd O Bl FaBrie @ drrin BiPadesife e or
p@@ﬂﬁ};ﬁb@@w Reh@healiccagigteRics, a&wﬂﬁ@@a&gﬁﬂmﬁe@b@&mgwbmdmg

biodegra a matrlx | ectabl |cros S microc psul [ Sy 1abel
com L1} 11’!(‘.1 ({ é)é)@ a s8a va I‘BC g , 4 labe
micr apsu es |oero Bar icfes b lipésorne |mp nt

d@tmeibyfdfedﬁmﬂﬂmrmﬁd@lf@rmoé%ﬁw@&%?%Eé’f%}ﬁéélu?élé%%e of the
?Qg?qg@g?{gdymm r:hen can be dellvered”as zdlepot injection. Techniques
0 ulating such sustained- or contro elive s are known
ar{%{% ari e@ Hegsoh q‘xe BLeset gv eﬁtg Irseh d%ﬁqgg? 2 18 g‘xgagments
cm&%ﬁ@le@s@aﬁdﬁdeﬁ\/@rwo& qm @@esmfﬁq@bmféhg "air?éwym@@l greferably

bl@ﬂﬁ@@%@'%&@@tﬁ@@m@{@&i &dmm@allhygafegﬁiﬁnmaemgetm@sa type

formedb exatjon fen ntiomeric.pol tide
ségeh Ché%ﬁ%&‘y@l‘fb \K)tf’u &'%es ?)a dg %#c%%) S(Ea)rt?ls%{fv Sroperties,
mig) e deéfpai@tésfaiscpmw:dmtdn@eﬂep@amt tesairses o e il d arsgion.

agHRAKSEORAIERS o YQIUED i HARPINERIQARINEIRS 1RINAEeBES d8 Blative to
antibodies). See, for example, the descngpgn of con roI ed release n%grrﬁhlg

p&l?’%ﬁ@ﬁ‘éf%ﬁﬁl&gg RS wEREH g‘?ﬂ%& i 3&F%8’rﬁp 1ons In
P@fdpplicatipisiRuibkoefibhy WD 831087225 [001TStitaisin swvatteriateafor or
tm%@ygminclude polylactides (see, e.g., U.S. Patent 3,773,919),

mers of poly-(a- hydroxycarbox I|c a ids), such as -)-3-
JRUERD 8 BRSPS B A e S oo

gamwmﬁetﬁ@d teglutafiates{Sidrfrante tzhaBjopolymrer oy 224647 1Bheeptides
(283 ngtc(%ﬁg' éiﬁ%(b{&{%ﬁﬁ&‘éﬂéﬁ{ M@E@;ﬁ%@ﬁ&%ﬂxﬁ&% R!! 15&@&%@:1 of TgG.

Mater. Res., 15: 167-277 (1981), and Langer, Chem. Tech., 12: 98-105
(16825, f@mﬂace%ﬁywa&a&afm%ww% SRy Ry R e
bideeasad ablerpodyinessiinclude paly(tactone i Holy (abstells) portion. In
Polyemh qsgﬂr; RapidRaliorhosathanaies). AESRINEIECIasfve activity is

compositions’also may include liposomes, which can be prepared by any

ofeL AP REISRARN ST e art (see, 59 e.g., Eppstein et al., Proc.
N 78icad 18eiF ¢ 18 ;1821368802110 85))ed, heichiriatsitdbdity v ﬁs complement

degradalion PLoduets, Shewl &%ﬁ@;@&%ﬁ%ﬁ@gé’%ﬂﬁ%ﬁ%@mu'd
not furthéiwit(gfravate the condition. This can be determined by routine

SCrEH hé ribdlls*Bf i Tatgertischaer S mrstRiA Mot e
ursaveilatite, dnGlommal arirsalsijlo 8 ah e rddrcapsitatidindthe Fo receptor
regs b'n@n EQE%%@%@%H%%\@% ielgase @%s@%%ﬂcﬁ&ﬁp ﬁleegé Morrison et

succes human growth hormone (thGli), interferon- (rhi N--

mﬁérlbﬂ%n'fée %@WE@%?ZU 9T e Ptk ehekt IRRda T WB“?@@EISt %
(19;36}) Yasuda, Biomed. Ther., 27:1221- 1223 (1993); Flora et al.,

LB Mol BB 400 4@@9%@%@9&@&&@5&%@%& with

Immunization Vaccmes Using Polylactide Polyglycolide
Mmﬁ’ﬁé@os%f@ﬁ@ww Ve g FrfeeSaiUmR IR AdRRyege the
Approach, Powell and Newman, eds, (Plenum Press: New York, 1995),
pp. 439-462; WO 97/03692, WO 96/40072, WO 96/07399; and U.S. Pat.
No. 5,654,010, The sustained-release formulations of these proteins were
developed using poly-lactic-coglycolic acid (PLGA) polymer due to its
biocompatibility and wide range of biodegradable properties. The
degradation products of PLGA, lactic and glycolic acids can be cleared
quickly within the human body. Moreover, the degradability of this polymer
can be depending on its molecular weight and composition. Lewis,

"Controlled release of bioactive agents from lactide/glycolide polymer,"” in:
NM ChaeM and R | anner (EFde )l Rindearadahle Polvvmeaere ac Driia



[00202]Certain formulations containing IL-10 binding antibodies, antibody
fragments, nucleic acids, or vectors of the invention can be administered
orally. Formulations administered in this fashion can be formulated with or
Wltho% those carriers customarily used in the compounding 9&?@5‘1{306/{3242(1
%’sza‘}ge” o188 such as tablets and capsules. For example, a capsule can

be designed to release the active porti8h of the Rumination at the point in
the gastrointestinal tract when bioavailability is maximized and

pré=3tsEfe nfithd egiadatiortigmuirinizkidlofidditoviairageh S oaarganbiuden
to fagiliate-aRSARRARl A lpalye.Rinding, a%mo@i&em&iﬁwg% Bl

low meltlﬁ%pomt waxes vegﬁetable oils, lubricants, suspendin ents,

tabRPREEGrEARG HEdRt Asparb i did chR 1w BRphy et >100203]
Angtiser prejparatidneodn divoliseianagfbe dtivieabjuantitydof &r HutBobiyndifiggment
angiboghy.gatihady tagment RHglels acity R X&Eﬁ% LhIRINNRAUOBHR; 3

mixture with non-toxic excipients which are suitable for the manufacture of
talSiees B{P SNSRI el it g RREHRSSRAET POP B PHE M IFAsREents
vehidleressdiionsragn. b€y epared ik utlitedes doiormmply)tabie exoiptentst a
Inclyde.. Ul ars DRk IS0 ReH AL fP&é%@:ﬁ%e glh &[&P&%%

sodium carb nateol{glcarbonate lactose, or calcium ate; or
b.ﬁam@va@iéﬁ%gl@ueﬁha@@fg@éﬁfr@%?ﬂh@ldﬁ’éﬁ%@f@r%@ﬁéaﬂﬁ@ Ajeaeptide

sugl astia algma’suamcstewaﬁeo&ﬁe“ﬁrgm@mﬂ cihtalad P0204 hiddilakle andiova
pf%fegé %@% afln Qmmcfgéti%%lg%{‘ogﬁ PEBEM} VIEW O Irhgeptm
i ge 0 ormu a

pres SC osure an genera knowle tion technolo

depafiasryinnsciie inwntdenottd el asmmmst sty velrsls fon niai}la{?%}z
degired.€nsag e gasdiass ofotisrrannerohathn Ristationi an effecive
doseican be calculated according to patient body weight, body surface
area, or organ size. Further refinement of the calculations for determining
théﬂaﬁﬁropr«f*aﬁeimag@m tragteeniteny 6 Hy lbdchreditnevhsTRi i ong or

de&@fﬂlﬁﬁiﬂﬂfﬁﬁk@dﬁ&nﬁ@lﬂﬁi@bﬁm@ﬁoﬂb&b@o&r& BNghisawitidn therambibt oh
task 63 routlne for the art nate can be
B e . O R AR SR R
[OWWIWJW@ a5 thyilFpeoanioarn mansgicss fidl presamierred, the
di%@t@@érﬁ mngﬂuwﬁgrﬁ@ mpulations sveviog:tiod (3. Qimﬁmm@mi@&fmd to
an&‘b%@}/ nuclelc aC|ds or vectors of the |r]Eﬂent|o

I‘ 01'1 Or 1m0 one suen region, o nibo
com malﬁon with one of miore ofﬁ erapeuticcager or exaymple in

sﬂ@%ﬁﬁﬁhﬁ@@l@ﬁ%&f&@%ﬁ@pﬁ@eﬂﬂa@m&mﬁ Bodie st end traosfeied
aciglaRroyastanolie invention s fermu lated with, a.sacond inkbiterefan

o IR AR DT ady P ERED GRRIAGE oL phucer

coﬁﬁ%m@"’ﬁhﬁm@ﬁ@msewﬁmrs and pharmaceutical compositions,
fowm{al@flmﬁ%s%ﬁﬁﬁlb@% HPRRERSAR, biw 2AR3A22869,

00 094663 200501 0030166069 022718,

%ﬁﬂéo Shosalesag o %&%ﬁq Rt SR S S
anwalz@mm umrbgm)dc@mtmdyuﬁagm@nbf nu@telmcamcesxdwemdmhhg
the,invenfian.i,cempinationwithandb:+Q RindingAntogdy: fragmentar &

nuck:?:ﬁ c acid or. vector encodlng such an antlbody or fragment. [00206 The

pHEPH R T R P F ST HRE RSP RS Hithn ARG Bastidraw: gpditferent
frdgmentsass Gognisipiation aviteOtheidacting agemtspBdich Goih bindtionsiate
theﬁaﬁﬁf%mmﬁ;relQtﬁﬁ%&gw&m%%@%ﬁg%@g%ﬁgﬁlﬁgstgcwg%on

are illustrative for purposes and not intended to be limited. The
CORDIIGh RHRLPEATEBAA DR UGB L& BEtHeep edimproduction of
antibodies and fragments and at least one additional agent selected from
the lists below. The combination can also include more than one

additional agent, e.g., two or three additional agents if the combination is
such that the formed composition can perform its intended function.

[00207] Active agents or combinations with the present antibodies or
fragments include a non-steroidal anti-inflammatory drug (NSAID) such as
aspirin, ibuprofen, and other propionic acid derivatives (alminoprofen,
benoxaprofen, bueloxic acid, carprofen, fenbufen, fenoprofen, fluprofen,

flurbiprofen, indoprofen, ketoprofen, miroprofen, naproxen, oxaprozin,
nirnrofean Nnrannnrofan <irinronfen ftianrofeniec acid and tiovanrofen) acetie



binding antibodies or fragments can be combined to include interferon-0,
for example, IFNOla and LENOIb; copaxone, corticosteroids, IL-1 inhibitors,
TNF inhibitors, and antibodies to CD40 ligand and CD80. [00213] The
harmaceutical compositions may include a therapeutically effective
&ﬂﬁ?’%}zéﬁbrophylacticauy effective amount of the present fEvE S@f'r?af%zg*"zﬁl
antibodies or fragments. A therapeutically effective amount refers to an
amount effective, at dosages and for periods of time necessary, to

achigve:the desiredd))esapaudicresdbsAdharaneyticallyiafiestiveramount

of ntibody or antibody partion may vary,accordin Is su s

i B P TRl a8 e oo

théaffiBbdy or antibody portion to elicit a desired response in the

indodgyal. Avtherapguticalyeifectiveismeuntisalsoang L ich,a8y 49660t

or ggégi_ngagcrt}tggt ffrtlecfsrogt% a tibiﬁ_ d(?r ngbod A %)%rtion_ are oy&v?v}?i%he

by The Therapeutically benencial eftacts. A prophylactieaily BAaLiacs an

antgnersfereftnbn dmotdrtetittibadae Hosages and for periods of rime

necessary, to achieve the desired prophylactic result. Typically, since a

pr acti (s Used in subjects prior to or at an earlier stage of

diggiés% , thé%??éﬁ?é&‘ﬁgéﬁv’?é’%émnghﬁ’%ﬁf\%ﬁfflﬁ%t|ess than the

thdbagduticailyietfydiivmrantoun pJ0o2ad 4 Ho-hobifidi hg gthtiboidids, sacitibogdy

fragmentsinduel6ic AGISS.[O5 Ve 6o ﬂta@%ﬂﬁyﬁﬂft"?ﬁa%f&b&gﬁﬂ%@%%gments
e

algne ar in.combination with other active agents, which can be in t ,
sa}%@“ﬁ%%%}?n t u%@i{ﬁe&ﬁ’ﬁo%"sﬁﬁﬂ%%d P efifsre R R AR HRA IS inge-chain
coinpsiiormFolceiampte vsuchitihreifactitibody dntsican soprisedaifc: 1
aniageRist, %&mx[ﬁﬁﬁé&@i@éﬁlfb%ﬁgﬁf\:i% ARdbaibema e dntgriidin-1

u .

receptor antagonist, (iii) a so - receptor-1, (iv) a soluble T

reegﬁ -?S(é;%.lf‘lé’fﬁﬁ‘é%ﬂﬁ‘ﬂ}?lm‘ﬁﬁ*‘?ﬁﬁ%’u‘fé’r@ééirgl?}b&ﬂ%ﬁﬁ%mbh as
D 2&70) @i omél) raodalc éntherabyragent BuSMOP e kadipteloand:or more
of {AFRSRMPANGNER pANAR incldec inihssramposition At ihedoyentians

with an IL-10 binding antibody, antibody fragmént, nucleic acid, or veétor

of TReIHGERIERE IS I8 Pehiyrsethedi Spe i Some instances to use a
pHaiMceuﬁbaimmmsit_tMﬂ@m mﬁsmgizﬁmgﬁﬂ@abﬁm@@gﬁﬁhﬁmg fragment
anibedy IagmeRts PGSt G R,V eqipL Qe Q}ﬁﬁ%'gﬁcﬂ @e%?el?@(e W&o 1D

manner. In this case, cells, tissues, or organs that have been remove
frony 2 palidieahe Brasibeye pHEhndcEt R o mpEStGRERBMpHIS R GUaRce
LB IntiNg aatibodyy antiberdy ftagmententicl eitiacididoeyaskar @Ei© ID
'”Y@ﬂt@'éﬁéfﬁﬁ@'%?stﬁé GSHS lESURS rAAMOY QOGNS AR BHESEUEIMY; of

implanted back into the patient. 67 [002161 In certain situations, a
cotﬁ?ﬁB%?ﬂB?P@&% PRTSTREREE the B BINAIRY BAtEsay! SREAIEUY BidgraetiQ [D
nuéleitaeid, osferbtoreaprie Sialiverad:by snplptiDgiDioPatiousicetls
hatiipee hsenaanelsaly.cagheclad A AeRIIREA e . 8 CXIRShain
and secrete the polypeptides, selective binding agents, fragments,
varsAte ﬁsfa@fﬁ}&%@é?@ﬁéh%ﬂ%%rﬁ%oam@r@?sﬁww@@n& spadeemof
besderiveddrane he:paantsipwmiissur efiar: anSHEISaTe;-githers, or
nUmaT A ARAAR, ORiRnAl i aelts.can.be Immortalized el
However, i order to decrease the chartce afan immuno ogical reésponse,
it FOpTEfettal tapts dangupece AEBBRURANR: th Awk ferfilteaidn B light chain
kS) WWMiﬂgdeﬂﬁE£E&QQ$ @é@éﬁﬁﬁi]f@ﬂ%ﬁ%’&lﬁé@&ﬁ’ﬁ@ﬂﬂﬁg acid sequence
|§)§&o@|, < able p nclosyres or membranes that
alﬁ)f:vy releag? b?%gbpﬁggﬁiﬁdd E%gg&%{ﬁ p'Péc\l/'e%{S(ﬁ)é)sf fﬁﬁr %ﬁs of ﬁllﬂé‘%(?gﬂsor
by therpafiaarsiituridieystehipr iirbmhesigeafmemadbsde wrenfiony thegment
surrounding tissues. [00217] Methods used for membrane encapsulation
of cells are known, and the preparation of encapsulated cells and their
implantation in patients has been described, for example, in U.S. Patents
4,892,538, 5,011,472, and 5,106,627. A system for encapsulating living
cells is described in PCT Application Publication WO 91110425.
Techniques for formulating a variety of other sustained or controlled
delivery means, such as liposome carriers, bio-erodible particles, or
beads, are also known to those in the art, and are described. The cells,

with or without encapsulation, can be implanted into suitable body tissues
nr oraaance Nnf the natient TOND2121A tharaneariticallyvy or nronhvlacticallv/



[002251 As another example, the present methods can be used to treat or
prevent rheumatoid arthritis, osteoarthritis, Crohn's disease, ulcerative
colitis, septic shock, chronic obstructive pulmonary disease, asthma, graft
versus host disease, atherosclerosis, adult T cell leukemia, multiple

YA Hflitiple sclerosis, stroke or Alzheimer's disease. [5%5}%10%@24261
yet another example, the present methois can be used to treat or prevent
systemic onset juvenile idiopathic arthritis, rheumatoid arthritis,
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examples of IL.-10.rel: co itl e.acu titis; ALS;
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illnesses, ingludj stridium-associated diarrhea; coronary conditions
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el SALIE AR (51 TR B RL) ErehB oS R AT E e
AuwinflasihsatomcSyhslEehie FCCAS) | fafliakiB0 theediteodancantiendr

(F W@héﬁﬁ’%ﬂ@i&@ X@l& '@iag{%}%%qgﬁ&m 'iﬂpecfégl@;'tc\éﬂ{ﬁli'&ﬁ%%%he amino acid
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corneal transplant; ischemia, including cerebral ischemia (e.g., brain injury
ass‘éqilgg‘iﬁfaéf’pﬁ%ﬁgﬁoéﬁﬁepsy, hemorrhage or stroke, each of which may
ledh8§ine uidd egentoatibo)pidadia aaki sl fisedse; eddn grimpd v
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disé&ast; pre-88rm labor; psoriasis; reperfusion injury; side effects from
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tumor necrosis factor receptor-associated periodic fever syndrome
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diSEASERIQGESRETs i@@%@&)&%@g 1§ Apiedies, and fragments are, | i

also contemplated for use’in the treatment recipiehts of heart, fung,
colibiit HeFQERGRvEL; Kidney; Pavereaiielyskmprroirie aprenepra fiEQ 1D
indlodmgalibgraffaejetipnatixaliagraliveie ciomor famhe preventianafl
orgft:y 8 [ such llowing bone marrow, lant,
o ) 8B B Ut (R RO LS TR CPOTAT. 2,

a tBel% qacrPa gin entaoad CEAteRpI ST R PN I REArEa AP or SEQ
pravaxtian, of autoimmune disease Of inflammatory conditions, in

partiguar i ngtor onditi ith an aetiplogy including an
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inyglyi e loss.Jpflammatory pain sensitivity_(includi t
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may be employed include autoimmune haematological disorders

(including e. g. hemolytic anaemia, aplastic anaemia, pure red cell
anaemia and idiopathic thrombocytopenia), systemic lupus

erythematosus, polychondritis, sclerodoma, Wegener granulomatosis,
chronic active hepatitis, myasthenia gravis, psoriasis, Steven-Johnson
syndrome, idiopathic spume, autoirmnune inflammatory bowel disease
(including e. g. ulcerative colitis, Crohn's disease and Irritable Bowel
Syndrome), endocrine Graves 71 disease, sarcoidosis, multiple sclerosis,

primary biliary cirrhosis, juvenile diabetes (diabetes mellitus type D, uveitis
(antarior and nnctarior karatonconiiinetivvitie cicca and varnal



73 fragment can be directly or indirectly labeled with a detectable
substance to facilitate detection of the bound or unbound antibody.
Suitable detectable substances include various enzymes, prosthetic
groups, fluorescent materials, luminescent materials and radl%aw{ e
MEA Y amples of suitable enzymes include horseradish peroxi
alkaline phosphatase, P-galactosidasé; or acetylcholinesterasc; examples
of suitable prosthetic group complexes include streptavidin/biotin and

a‘é&%&ﬂﬁ?&ﬁ@ ﬁéféﬁ@!?&pwﬁmmg Hepreseantansiterialb angiiige valine and
umbelliferone, fluorescein, fluorescein y S iNGnine.
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coﬁ'nxp e se uence o 0:40 and a light chain comprising

theDSéﬂﬁé?ﬁ%%ﬁ@@@ N@Fﬂ‘ﬂ}eﬁltﬁese marine sequences are set forth in

u SedBatent Application Rutiicatiomlos2003 /0026806 dE igured EAfAnd
gvlwo{%“ nasvsELa eSanara by fian AR e AB kA

& S Uhexpected her affinity to human JL
ABS@bﬂﬁﬁﬁ@ﬁiE)IQmWPDEblnfb@ﬂ thevad dnid g du ft’i*‘?&‘ﬁ’B o LUL-1RD
affi glﬁ@xgﬁqgﬁrﬂalEnaIEEIQQ@%@t@lﬂelm&hﬁﬂdmhhyl@ﬂt@@%ﬂﬂ}lﬂvﬂmb611%31
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om Sapidyne Instruments Inc., Boise, |
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antigqdieg AB1:aRABS:ArgIpOVidetkintigs (12 antb3IAreimmiedchd Wbmds to
available antibody with relative r resent
RS D A g e
resmmsummmmahﬁﬂr@em a@%@@@gﬁmg@m%%% 18
dissociation constants for the respective antibody-IL-1$ complexes ICD
was calculated as the ratio of "off rate" (rate of dissociation for the
antibody-IL-1g complex) to "on rate" (rate of association for the
antibody-IL-1$ complex). A lower KD rate is indicative of higher antibody
affinity. Table 1: IL-10 Binding Results Antibody Kr) (pM) AB-control 3.06
ABL1 (invention) 18.63
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ABS (invention) 0,261 [00246] The results of these experiments show
that ABl ar_ld ABS bind IL-1$ with high affinity. The affinities for IL-10 of
the antibodies of the invention are comparable to, or better than, the

binding affinity of AB-control for 1L-1$. 75 EXAMPLE 2 [0024 '
g&mg@%ﬁﬁsﬁrates the in vitro inhibition of IL-10 using antibgpd%iggﬁ%{mm

invgntio_n. [00248] The IL-10 inhibitoryfpotencies of AB | and A135
antibodies (see Example 1) were evaluated using a bioassay that
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in_ Example 1, AB-control wa S ' |
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N ive control ce ere ' with |L.-+10
R I S o501 W o T e araace o R e
EIGA Kitilofn. BE7PHATASnGer kit LR, Rayacesrdisy %%Héf 193-106;
ﬁiﬁ%‘}ﬁ%‘.? 53;%2&&%%%(15@?%Smﬁw@a@@f@ﬁadziemi?}ignﬁmnﬁy 18:87-
ariz e 2.1C50 js. icentration of ant jred t
B GO Pt ) T G oD, BN Hediits
Antibody: CED;(@M)AB-¢OMPIIORI AB GAEAHEhT B4 RS M Ridhtion)

O-Etl%ﬁsépﬁﬁ-f‘ﬁﬂﬁlﬁ&&.rﬁ%@@%&@?ﬁ%{ﬁt@; the(inodire. peteney. of thg66-4774).
antibodies of the invention to |r_1h|b|i§ﬁ1-113. Furthermore, inh'ibittion %a

(LRt GyoRHETE I AU TGRS Had SEah LR 1o chn ol
withdine agesls abili toimhibittbalerrietietagsdetivity womms, RRDS tHage
rels%gﬁ dlﬂfﬁfi&@%&b%@%ﬁ f dhgdnveatignaviltfhiasestleddSruct or
inhibitory efficacy in vivo. EXAMPLE 3 76
vector introduced into an appropriate host cell using standard molecular biology and
transfection techniques known in the art. The expressed IL-1 receptor type [ may then be
isolated and purified for use in binding assays, or alternatively used directly in a cell
associated form,
[00%96] For example, the binding of TL-18 to IL-1 receptor type I may be determined
by immobilizing an IL-18 binding antibody, contacting 1L-18 with the immobilized
antibody and determining whether the I1.-18 was bound to the antibody, and contacting a
soluble form of IL-1RI with the bound IL-13/antibody complex and determining whether
fhe soluble IL-1RI was bound to the complex. The protocol may also include contacting
the soluble IL~1RI with the immobilized antibody before the contact with T-13, to
confirm that the soluble IL-1RI does not bind fo the immobilized antibody. This protocol
can be performed using a Biacore® instrument for kinetic analysis of binding interactions.
Such a protocol can also be employed to determine whether an antibody or other molecule
permits or blocks the binding of IL-15 to IL-1 receptor type L.
[0097] For other IL-18 / IL-1R1 binding assays, the permitting or blocking of IL-18
binding to IL-1 receptor type I may be determined by comparing the binding of IL-15 to



[00250]This example illustrates the in viva inhibition of IL-43 using
antibodies of the invention. [00251]To confirm the in vivo efficacy of AB5,

its ability to block the biological activity of human IL-1(3 was tested in

mice. Details of the assay are described in Economides et al., Nature
Mé)dz.?oé'{oﬂ%@z (2003). Briefly, male C57/B16 mice (Jackson ﬁ%/gtsazf)g?{/om“
Bar Harbor, Maine) were injected intrap@&ritoneally with titrated doses of
ABS (Example 1), AB-control (Example 1), or control IgG (Jackson
ImierdResearelbabomieres, IRt Sidveick &)L ViU houns #itesor.
anti inject ice,were injected subcutanequsly with recombinant
T e T e
itgiten). PUFBtAONPe bdbs RiessonpéentiipéantibodiceepBnbe tindig fraigaents
wettersat rficedpand bloathvias:eolleaiad ARERrAcesSaT Fa SER b SEfRnt
IL-6 levels were assayed SA.(BD Phatmingen, Eranklin Lakes, NJ
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Fi%.r 6655 ;{Crée ﬁlﬁilié% tﬁ)ﬂ@hci)b%trthgei vivo activity of IL-10 is assessed as a
function o &lmlﬂafe(f%t-él evels in serum. As illustrated by Fig. 6,
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effective,as a 10 yg.of AB-control jn this assay, [00253]Thus, the results
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, 7. 805-814 (1994), and in U.S. Patents 5,766,886

Protein Engi i 7 ,
5,70, TGRS S DS & 568 08t S PN LB SA e
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these se uence%frglrézgise two, variable positions in th R-311 region
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lysine and lysine, or asparagine and arginine, respective XAMPLE 5
(OB ST ATt es s AT ant BRI abneindHitineiierdd-18
arttibboy s¢udince) e bhskay dekfoskk -bihpinding propediesolsingiibody
Kineti lysi : ] XATN vice in a manner
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memvafasterelbi@ sadihexfobnddnatierpublishathliteratiore, dpnasamipleed in

U, Baig/Na. 604 dddBaneume duerandReing sial, Winetic,

Exclusion Assay Technology: Characterization 0 nteractions."
AGEIRR H16 iRy s dptautiecréBABlodiTsbind o4, 45 earepiRicthercin, one
K NEXAin dlesiaaparianmns mblﬁiﬂﬁtg'@@«dﬂlﬁ&fﬁagﬁaﬁ’tﬂtﬁﬁﬂi fentheHatailthe
vari ' vVes thus detentes.KD as well as.other
P o e B T B o o
d&ViERPlE GeARiBNg AtTerskAdive tHan g R saeTt ks qegned Bin dreatt.
device) for analysis of affinity characteristics such as dissociation
constants and off-rates. [00257] The amino acid sequences of the heavy
and light chain variable regions of ABS and AB7 are provided in Figs. 3
and 4A, respectively. IL-1fi binding assay results are summarized in Table
3. As in Example 1, KD was calculated as the ratio of "off rate" to "on

rate”, and a lower KD rate is indicative of higher antibody affinity. Table 3
Antibody Kip (PM) ABS 0.24 AB7 0.30



[00258] The results of these experiments show that ABS (consistent with
results observed in Example 1) and AB7 bind IL-1,3 with unexpectedly

high affinity, which is represented by the unexpectedly low values for their
dissociation constants. [00259]Figs. 7, 8, and 9 show the bindi ffinities
&%ﬁ%@ﬂ?&@designated AB |, AB5, and AB7, respectively, ag :ﬁe%é%#%’flin@ 261
from one representative experiment f@8each 78 using KINEXA analysis.
Fig.? reflects the results set forth in Table 1, while Figs. 8 and 9 reflects
thggesiilts setderipin Hakly 3niR0a60iadditivnie) tenddiues Bet fdrire
Table 3, the ICLNEXA assay results also indicate low.and highS5%ed
cRHBRCE fi rl\?gfsfnﬂz%‘?lﬁv}\% an el%tp-h%?hg)}.gFor ABS, Kip-low was 0.07
PMigsariicbKD-Bighuvebl 0 £ 29pNfemern B D ReL8 G oo M TN -angF P ice armay

, an

1GR-highwas Qi715ibs (00261 ISimila)| GRelew andDahil aluesere

found in the assay set forth in.Example.1. For AB-cantrol, KD-
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stimuaiacksepasnmebila:GbiCs o foetitkibitmy il reotskainttetiréead asre &
IL:6 from human fibroblasis was Rssayes fense varal apiheriesafitoey,

present invention as follows. 100264] The. IL-10 inhibitor tency of AB
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0 Sgﬁgeu%}%ﬁ?égd‘{es. I%% ?LO shows the inhig‘ition of IL-6 release from
husn@efibroblasts by antibodies designated AB1, AB2 and AB3, and the
resstt® of theserihiee;indidiaiit assagbodidicateditharaBinat aa18so of

0.029.nM (29 pM), AB? 016 "M 8:PIY), :aneHB3hash
an®f ggngf( 6%14 nlvf(3 f%@gh%ﬁ lég&ﬁ‘ csl)%h{g')ogv{\;%‘s the inﬁ%g;{[?o% of IL-6 releaaﬂlee

fromesian irEBKALEIb{P AR FBUUE SHESGh HA P RET S RE 7 IR BR
adglitipnalias 8y RgNY2 SREWT IRIVANTIBvafidh Smeteasts fropsifuamnEn105
fibrahlasts by antibodies A well asiihg commessiaibi=a with
avg?lglﬁlgl%r%e?étg( ?tﬁgae féaggt%gi%ﬁg%%at &%5 ar%q AE§7 hg%l%L ; - ,
substahthelgrpRREPSEREY dRtHTEspEED & TARMBRIRY T RAR KiReTee™
basgd an.}GEse: dstermpinationsiii theuassayinkinsrat(pyisa psmsmarée
protein that i _sémilar {0 & naty: I j tein callediniesteriginl
reé’eef) o ga(ritftg)gloﬁ?él%p(]ﬁiﬁ?éﬁg%ﬁr‘?gé&%&%ﬂo&d%?ggs 10-12 sﬁ%&ve;/@individﬁ l. .
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inhibition. ot 16 witheut ibaratibotydainds7RsT dblendvshawghiet@5dody
calculated from those individual ass is:the. concenitadian 9feduction
anf%o%d%ikﬁ%nr}gﬁzau%e g6 P%?%%S%%/Co% gd? Iél?-%g%%)ased b (!L-)io Hove
stifmation, o 818 4L A Aeiboep i a3 INPrARY b G045 S KB 7 6t
M-QbQMEG%, or at least about 90%, or at least about 95%, or at least about 99% or about

100% for the known comparator antibody (e.g., AB7) and is indicative of binding to
substantially the same epitope.

[00102] In view of the identification in this disclosure of IL-13 binding regions in
exemplary antibodies and/or epitopes recognized by the disclosed antibodies, it is

contemplated that additional antibodies with similar binding characteristics and



Kinard. 0.0454 (45.4 pM) [00265] In addition to the individual assay
results reported in Tables 2 and 4 and shown in Figures 6, 10, 11 and 12,
other individual assays were conducted for each of AB 1, AB7 and
AB-control. A mean ICso can be calculated from individual a

K hE8H1E&Y for AB1 of 66.7 pM was calculated Atm individl%a%%ggss,eé%ﬁ}&nm
results of 35 pM, 30 pM, 150 pM (this2galue is also shown in Table 2), and
52 pM. A mean IC50 for AB7 of 5.6 pM was calculated from individual
ASEANIRILIS BF A RMiithPRM A addidnit(thlsivautdisatss shbin

in Table 4), 6.0 pM, 5.0 pM, and 7.8 pM. A mean ICso for AB-control of
8.@‘%51\9?%5 calculated from individual assajgesults of 5.0 pM, 17.0 EM
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pigrodmdniilsbinelyoing shrdse! Ak praREad Wi e B‘T‘b%‘b‘%&?@m‘“’eé’ué" auon
o e biood s sepratec by Ficplhdersity
rom Charles River Labs. The whole blood was separate y
gré@i"é‘ﬁ?%@r‘fﬁﬁ?&&%??gﬁﬁe%OQHﬁWé%f%ﬁ%ogaﬁ%ﬁ}gﬁuf:%é%%@(%g%}gﬂ%ﬁ%t
wergiisolekichrEaibeiipeced PBMOllRIExeTs ebnsis. wifefewetibated
in paripieral REM media with anskwitheutQnwimdd inapolysaschatides of
LPS (£ Coll 050:85), and supematants were collecied.at 24, gura,
poStuti AR G S intHBISEPE Stimifate e ‘production of IL-I3 by the
P Biish2nmindfieaghsupssiiamisamnmnbaraias 0LPHSTREWRASHY of
ABr[réJ?é'ﬁweﬁm ition.of, 59,0l retRin AsSe phaiese headkghunty to
immunoprecipitate the AB7/IL-Ip complex. Human IL-10 (aegégéqfh%\?{} Sing
spiketriAtBRI P LRaaHme4e ﬁ?ﬁﬁ%ﬁﬁ%ﬁ?@@fé—‘ﬁ% ionIWEster biot controls.
Aftesitenisifogation antnydsbingehtvePfotetinnal Subiharged teggsistics
samples wefe loaded.onto.a SDSRAG g 8haheiy 0 M dkeONefan Tinautrast,
Foﬁowmg transfer to Immobilon-P membran%at 22V overnijg-pt ar}tf%"mb. din
F]t e 1101ng

blotHaFiEPiAtFRS Fritr il TR PR TR L BATRr A BT T Wit _
memissanes fer2-ho bl Segondanyaydatartivhlishahoy Glestiip seiptitutions that
conjugated with horseradish peroxidase (FIRP) was added following wash
steps and detection was with one step tetrameihyl benzidine (TMB)

solution. (002721 Figs. 15 and 16 show the Western blots obtained from

this procedure. On the left side of the blot shown in Fig. 15 (lanes 1-3) are
the controls in which varying amounts (5 ng, 10 ng, and 20 ng) of human
IL-113 were added to the RPMI media. Near the bottom of the blot, bands
can be seen in each of the lanes at a region corresponding to a molecular
weight of approximately 17 IcDa. These bands are indicative of the

binding of AB7 to human IL-10. The middle lane (lane 4) is the RPMI
maedia On the rinht cide of the blot Q1 chown in Eiad 158 (l1anece 5-Q) the



EXAMPLE 9 [002751 This Example further illustrates that at least some
IL-10 binding antibodies according to the present invention are
cross-reactive with IL-1/3 from other non-human 82 mammals. Antibody
AB7 was assayed for binding to IL-1g from non-human mamﬂ%ﬁ;s@%ﬁ%zﬂ
MO ARG At [002761 Recombinant human, mouse and rat IL-1p ’
(Peprotech) were loaded in reducing &d non-reducing condition onto a
SDS-PAGE gel and run at 120V for 11r. Following transfer to Immobilon-P

merbrangRlaR\raXeighi s iitacking (Withesetwionfat frikokBiwas
g‘ﬁﬁuaf?iﬁé?g rJi%II t&é l%x_%glé]i it Qu‘ialgﬁ e br ae@c?{ngg\{e 2, 0QUESe A SRELNIRRY A& on,

conjugated antibody was added, followin%}ewaﬁgl\?fﬁgs

aif) deteatignonasimilibas SEhemmB G et Jos 79 eideTedH o
Western;hlot obtained by the foregoing procedures. Lanes | and 2 are for
non-reduced and redyced human IL-10, respecti and.4.ai8
oI T B R B L L1 ooy R SEUARE
areidy nospretiedbcind doreiutisgraeniais brasparng S LA R BRon
th@f‘&l@%ﬁ@ﬁtﬂé ﬁ%_&‘ﬁ@l?@ﬁﬁm@&ﬁﬁt %@é@g@ﬁ%ﬁ@mm cberespbndingn
to a malecular weight of a ma I A iy
e R g U
ABtiorkiriadel () 2[Binfepsenty Witk ind raprvaiot frReseissuiidivat fte V-
tg%ﬁ@lﬂ %ﬁ&@ﬁh S%F%%Q{%z étb(ﬁeq:%mglkew@%ﬁig?&%kﬁt[ﬁ%‘ﬂ@fhiS

xample further illustrates that at least sq : ng.ant .
it S e e et e R
atfiegstsorensrbh¥fiand ik drasinarinody Ammam s sidydy gy and VH
inhibiting the prollferatien.pliloueals Stimuiaiathy amarsiiesss Nature
macaque, mouse and rat IL-1$F£OO 79, 1:2>10.1C&5éfdlC é%lpe)r?%%yasﬂ%rge@%mﬁg
T Bblpdrafts Whisiss e LS8 IRESRA IR ah igen from egg white.
ThigealdbR)Was gderivad frohvdive A¢GRY Jnsroussad sprthin e triabistiase)
anglt u‘%%’g/&ﬁdﬁa% Andaniigen,raeenionasivalinades aowihnproliemiinssent
and survival. The DIO cell'line is highly sensitive to IL-1 and can .respco(n%

t0 SR SRS P R Yt O R MR, T RS SE At Tt
whigh:atows DR iestirg theliopobsardactive metithalizirigasote ifarcstape,

IL-10 bindin%b%@ ibody. ar-fragment, such as AB7. 010 proliferation is not
af%S%%lé‘ %rycLPSEE)r %/Smacrop{gﬁ

: _eige-derived cytokines suc{j‘u asrllﬁr-fﬁa rllder
TNREOAs dPestmcd16 L8 SUEER Ve %%%%%%%n%ﬁee BeHic Tﬁgl
activityframeendagenols, Seuroeby(heva bR 8- activatelb ihacrojphagestic 83
[002BOIPIO a3y 51 AL RIS CORRRBAIR A (Pl BRkics of

constant’leve recombinant or native source of IL-Lin the lpresenceigéa
well

absishdmariedbrsPEsleriEfoiedE RS e SHERIE SR T 5 28
anghstintlatad withab GomkonsAvand diffépet deneenwhbiohs ofdL-0.

Cells, were cultured for. 72,00 R Alifration Was JARRRURCh RYterminal
ad Pﬁé‘ %larsé%ig%(e{/%}é ﬁﬁd %gﬁﬁrﬁgﬁélue during the Iﬁaﬁ%glﬁrf\a%%{;g;a ot

_ st
cuﬁ?ﬂé@%@ﬁ@é%&%ﬂé@ﬁ@?@%@ﬂﬁ@@gfTFP’ﬂ%ISf %ﬁeé ¢yand
speci@swragstreaaiivity of AB7,1018)DAGbidassay vaspesformetiiuging

the following concentrations of r i NAVe bt LORIAM chniques,
recom ?r?g%&eﬁ]ﬁ%%%lﬁﬁg%?%& ggg}%ngﬁ%ac%m i%%nt rh%sélﬁgai%ﬁ; 10 pgl\C/I}ilJ ? ¢
moagesitieBherrie. ToTepgantisse RiIfaemaring BRGRSELY BBy Mg ©
engogsipeus:hsman IL-10, a 1:360 dilution of supernatant from

LPS-activat PBMC's wa ' ' f.AB7
LPaRgiated Rman BN saassRd. BHIRICR! GOpRanialiRnaAlA:

‘ . measurements were determined u%%%
GraplopadsPlaneinehy e draeitioN s B and gtanans erdr 175
(SEM) for IC50 were calculated using Microsoft Excel. [00282] Results
from the DI O assay are summarized in Table 5, which includes the mean
IC50 and the SEM (based on 4 experiments for recombinant human IL-13
and 3 experiments for the IL-10 from other sources). AB7 was highly
potent in neutralizing recombinant human IL-10 and endogenously
produced (native) human IL-10. AB7 was also highly potent in neutralizing
recombinant rhesus macaqueAB7 also neutralized recombinant mouse
IL-1(3 with lower potency, having an IC50that was 1000- fold higher

compared to human. AB7 did not have significant activity against rat I1L-10
iNn thic acecayvy Tabhle B El IRA Raciilte ICED (DM <|EM (M) recombinant



2.4 0.52 endogenously produced (native) human- 0 2.6 0. recombinant
rhesus macaque IL-13 2.7 0.73 recombinant mouse IL-13 2618 60.9
[00283]These results indicate that AB? is a highly potent neutralizing
antibody against human LL-1(3, with similar potency against recombinant
e ?tji’gﬁ\[}(éﬂ&]rms of the cytokine. 84 Activity against the non-zzﬁ%uI Uasr%ﬂ&f 24261
primate rhesus macaque IL- g was simiar as that against human 1-10.
Thus, at least some antibodies and fragments of the present invention
enetmapasssansihodiesani. fragmentsbiaiip grsivbstantidl iy thesantehe present
poﬁﬁ{)&%{i&%%%l@%%& Hra b S R02-PIMALG Mt QA04MAL Ay '\r/‘l.%and Vy, domains

substantially the same potency against recombinant human IL-10 and
end6GERBES homiatnEle PolyTiRide FRumvIsEgAdiekibtinbis KB 7harsép allow for
neyiidligestineuse: bed O kA MPhEsdil [0 28 4k Thitdxag el thustiogesair
the._mapping of the IL-10.epitope to which at least some antibodies of.the
D o A A Y 5 e
[00286F ABbREp StPV3PE i atbags @ F-Pigigidiatedtifolshies B8R 4-0448,
Germanmniwaguses [sieeniifyzihe ILri0keyamnaaddsesiduesiepitope)

involved in.tihe binding of AB7. A scan of twelve amino-acid peptides,
ONOS 110,

spannin “the entire IL-113 amino-acid sequence, each peptide

ovéHapping By 1 Hmindaciatepdins préliisene! (herscsytiegiveag also
dir%ﬁ&@ﬁbﬁs{ﬁgm@rﬁﬂ&atﬂé@}?ﬂ@ﬁﬂ?ﬁ@@?&aﬂ&iﬂwiﬁm@ﬂpﬂﬁeﬁﬂ%@ﬁvﬂf&ﬂﬁ(&eg
with AB. concentratio 2 ,for 2 t rogm temperature, . .
B ST BT bbb E TR B ARG e chai
se et yeiRPOCOnjhegate thg bervaistinnrrandntiabaarbivigtt byein variable
enhanse ShesPIHIMIRGRGANCRKE ChihdliaiRAREAS SIS POECAH eSROAINY

to {13 resilucs, 83102 Ssore %?%éﬁ"éedfo{ bé'%/d'”?%i%"é\tﬁ'lg aaE AN
mapping indicates that AB 7' Bivds 16 an epitope \ithin the ‘seqéhice e
cortEs pdiadiridy ty redidues 83up05 ef thecanatatdlandproteing Théand 2 Vy
A o e Bt 15 20 Cptape s
an is.exe y of antibodies that bind to an epitope within this
oA, Nh BB A A 18 e ek A dt KBt o,
antothbrsins ostthads dntibodibsti divireg e dnelloytbtmite bf S8E@ 40 N@I29
angrshgylight-chainiof REQ IRNAIZZ,BIS QAN 4220, SRIQRE SO iRwn
this se%f%qce. EXAMPLE 12 [%(312 7§‘I'1h|19e>$gn le |Ilu45,.)t_rate the in vitro
infibIBHESTRE TS BEINY &7 SRttty Pb the 1Y SRABR in A Cotr Bt 4 &8sy
IL-8. (U323 8iFreSti]. fepdriiz & peiphdredssod was collected from
heighusgonars. F30:te afuhale Riord was-Rlaledin.a98s WalkPiale 2Rthe

incubated with various concentrations of i L
heavy chain variable region and the light chain variable region. Such polypeptide linkers

generally comprise between 1 and 50 amino acids, alternatively between 3 and 12 amino
acids, alternatively 2 amino acids. An example of a linker peptide for linking heavy and
light chains in an scFv comprises the 5 amino acid sequence Gly-Gly-Gly-Gly-Ser (SEQ
ID NO:37). Other examples comprise one or more tandem repeats of this sequence (for
example, a polypeptide comprising two to four repeats of Gly-Gly-Gly-Gly-Ser (SEQ ID
NO:37)) to create linkers.

[006110]  The IL-18 binding antibodies and fragments of the present invention also
encompass heavy chain antibodies (HCAb). Exceptions to the HaL, structure of

conventional antibodies occur in some isotypes of the immunoglobuling found in camelids



85 the antibody AB7 and 100 pM rhiL-Ip For Kineret -treated samples,
Kineret(r) and MIT - 113 were combined 1:1 prior to mixing with blood.
Samples were incubated for 6 hours at 37C with 5% CO2. Whole blood
cells were then lysed with 50 ittl 2.5% Triton X-100. The con i
W@ﬁ%’f&%@(lb& in cleared lysates was assayed by ELISA%%?[IE%% Rfré%eg 4261
human IL-8 ELISA kit, R&D Systems)3according to manufacturer's
instructions. IL-8 concentrations in AB7 and Kinereated samples were

compated i aisqntial samletigated wiimant: K. 119ed ko Bhe: Fésults

are depicted in Fig. 1 d summarized.in Tabl ( ' -
TR ton S Ao Fock T i R o ot ot
stimutatibAs:T 4bs,6.000280% Fhuke (fsenbsgentndliate I8 N%itto 127

pRtency of the fM34, aameasusdipyinbibition)pidl id (Bestportdatedidelease
of IL-8. These results showin&ﬁg

{ eater. pot NCy. compay ith IGineret(r)
inQiREE At the SATGEHIRS Y Céelsnl\l}e%%%er? %m ave (?{g 8%%& or
efficacytiin Viven2EXAMPIETG [DGDIBTTHIS %m@ﬂﬁa@%@?ﬁ&@% gform
anihodies ohINSJRYEBUAR gV ReSH PHSINGIHABIG R aliin fy tORESpaNISanLD
an a__ntlb.ody‘ha_vlng a similar sequenpc éfLoog%}l A eSavw_ac a‘ﬂ?%ﬁ@&ﬁ%stoor
ABERRHESIEHT TS rEARLLR 3?% (§|nd¥ﬁg tinity AB > comprises the
hergpehginiasiablegyegionssidbnthnin SEONDSNOE Hhinfiaaigitbediind
vayiable region set forth i, SRR IR NG Breapicaligibetievediio g, For
comprise the’heavy chain variable region set _rt%%%#ﬁ%ggs%ped
th@‘ﬁ’@ﬁ%hﬁW\?QW&ﬁ@?@%‘%ﬁhﬁ‘éW&t%aﬁ‘? é&%ﬁ%‘ 38, rhbse sequence
setfartdbihSrPatehtpplication/Rublivaiioncd: 20080026806 it and
Figuies GAANI G ARDAR ARsrontal s fiosspmecoomplemantalitya

etermining regions in their heavy and ligh chairil v?riable }rl?%%n%e'll; 161%11
hessighe Rk gl'ﬂﬁﬁelf}%ﬁfliﬁfié@(ﬁ"m@%‘fﬁ&iﬁge dUBS TR PAMEROrK région 3,
logateshdansitines biddRg ant:B6 imSEQIDNDSeavartiB8yarisslp domains,
respective Ifi3 ht chains. dif . RN Acid residue Iniiamewerk ¢ ol 1.
re%%ﬁ r§¥ gc%%%ésatﬂgo(s)ié%%ﬁ%ﬁqgeEﬁQ ID NOS: 9 1?16 a%d 3@mDespgedt%%
sitithritrsssnitHa satidhcddDr THeFHENS Y APIigHPCRET VAR Eba ootes 18
regigRsnintuding thessame SBREABS emd ABecohtfaldiffdtesigraliCAR#y3-
a ectedly in their binding.affinitv. As issussesh ik ExamBles dand
5%?32, A was %gl?r?’d %%%g/ﬂgegg%li%%%%ﬁ?on constan %jfEe %ér; 8.3
pMegritrrh i BoRSHIGY 6/1 ¢RI i égﬁé&ﬁ(@ﬂﬁzaﬁh&éé%%:én R go e
was:fauchiohaneia dissociation constant of 3 pM (with a KB-low of 1.62

P ot 3 KEGN of 223 Al Glvendng siblateRiBmian AgnA
seguence, it is surprising tf]at ABS has higher affinjty by an order ?f
mapiterties Jo0Rdo3RBY Wiss eRrerREtSh PHIRRRIG domain (Vi) is

ENGINEER NGV techealagys-aptlescibechinte Xamplaatndieighteant
he hain varj regi f AB?2.incl L i
D O@I\{% ﬁ“s“f‘ﬁl?ﬂ}aggg Il%—ﬁg‘ %@(?ﬁi,gﬁ?glvga eltlgﬁ Mﬁ@xﬂ%&ﬂ&f&@ ﬁ)tgﬁ)r § {19963).

eé'séquence nd heavy chain variable regions ABS.
ABzpekdpfisos e fis aspehines vabdei g G seRsiant iseEenh® BHs
angl,the tight shainvarableslegienseCiorvinSEQHBINCIstinaf08283 upra).
AB7 was c are AB-control. a ' g d
A T R S AR S OL O B SO A
deteinmibing regiorsipmiansitadhy spriHREan Va b anbGioneoTHER
heg\y:chainsigifferab we Rthadheeynasitions indspmaive tckegiini@mains
(positions 74 and 61%@ EE? ID NOS: 15 and 38) where ABS differed from
ABELRASOHBRAYER A Position 68 in SEQ ID NO: 15, AB7 has the same
amino acid as AB-control. In the light chain of AB7, position 72 in SEQ ID
NO: 11 differs from both AB-control and ABS. AB? includes several other
differences in the light and heavy chain variable regions when compared
to AB-control and ABS by virtue of the liumAN ENGTNEERINGTm
process. Despite the inclusion of changes at moderate risk positions, and
particularly in view of the changes in AB7 compared to ABS at position 68
in the heavy chain variable region and at position 72 in the light chain
variable region, AB7 and ABS have similar dissociation constants, and
AB7 differs significantly and unexpectedly from AB-control with respect to

binding affinity. As discuss in Example 5 above, AB7 was found to have a
Aicenciatinn ronctant nf N 2 nM with a KR-loww nf O 11 nM and a KR-hinh



[00298] At 600 seconds, approximately 1000 RU of IL-Ib was bound by
AB7, forming a AB7/LL-1 p complex on the chip surface (injection B in
Figs. 19 and 20). The increase in response units indicates that the IL-1 p
bound to the immobilized AB7. 20 uL of IL-1 sRI was next inj 0.
SE2SMHE 6 st binding of IL-1 sRI to the complex of AB7 ang(?l%gﬂ%%% %99261
Approximately 1500 RU of IL-1 sRI boufd to the AB7/1L-1f3 complex
(injection Cm Figs, 19 and 20). This increase in response units indicates
thgbd»hi}SRLx@t%&gi t0ethe Ml e HAB 7 ccUmplein{ 0D 2001V hisaktigempleding
indicates that IL-1 sill binds to IL-1f3 but d ot.bind to AB7and that: 4 4
P T o e e e e
substantiali:Beeviat A9 LILaniSeirom dbirdiltertenaeeedts Sot360{AlP2). Sharks,
Lefﬁ%ﬂﬁﬁgﬂ{%%%’é@gaﬁa Ql%@é}g{ﬂﬁﬂ%ﬁ@eﬁwﬁﬁﬂ%ﬁmﬁﬁlﬁk@ﬂ;@atﬁgﬁd{ﬁgﬁ
erein are hereby incorparate liy eference 1q t e.extent gs if each,
refgfg?ﬁf@%e%‘ﬁ%ﬁw&uilvﬁlﬁﬂo F%\é?ll %%%f?ﬁ%{lc%teg 0 blg)fjnxc%}rapr?t’)r%f)ecd b%}'
refaredcianidwvefd BEHOIRASIN its entirety herein. [00301] The use of the

term@igl' an@y{é@@%ﬁﬂﬁs&gﬁﬁﬁﬂﬁé ipiasrefergnptsdpthasqentexhafle, fragmenis

describing the invention_(especjally in the context of the following.claims).
2 B8 SHeh 0 Ui OB e G Aot A 1 g
otherwigerirvdibatgh HéniinDecivtn i odni Bt Edcny TBrelds PRe2iEimarith
C%H HEiNGics Q@}éél% m ing Ix%ﬂ?ﬂola@%gé@ﬁ@ﬁﬁhﬂgra@éem%%m FUQEd scFv
as open-endedterms (i.e., meanlgﬁ"lncludln%ﬁbu%not Ilmlteg_to," unltesss ¢
otHEHRSE Ol ATy P N DR TRar Y Pl e S P S B 5 ves ©
featireann Eemephelth®iruention, litis speciicalyyctfite patedutrn soluble
cloped-e0dRd,{erm.caR RS HARH N RIAE AL ReReRARAsA iRmmithout

departing from the spirit and scope of the invention. Recitation of ranges .
of VAIES FEFETH e R HET A AP S e S5 SHOARERS MERIBE bF -

refemingdnhdividedsl o, ath Separdiesvaluedallingotigaistiheoanibet make them
unless %ﬁwﬁ% indicated herein. and.caghsraeate Ml dsiobulin heavy-

incorporated into the specification as if it were individually recited herein.

All TS oSO HET B A TRHD B Rl b iaD LaiEL0RR 87 e
uniesscotherEBalinticaiihh erdimendthamike icldarlycedhyrédittelghiny Because
i s selanydod Alisramales ALFHRTRAAOARCE (.0

e

con
"succﬁt as 5 provide ein, Is infended merely to better illuminate the

invEi9i&H anBuasdeol e SeniAlash BrPIRELKEpE B 1S hSATH &
unlpssethersise laimetedNadaing uhYe; 8héa tloe SpedificAtionmshodieibe

constiued as indicating any noy-claimed element a5 GSSelah 0g.s win
praccizlt}fféaeﬁcg)i ¥ ug N E%nrﬁ(%r.g?og?;%gﬁ%r’e%erred embod%rfr?ents oIf this inv%ﬁtioln

arelerissrntiacn sperfisiemaiere pestaidhogigipts i ehrsidost
cannging eiisthesinyeatigny Variationsgéthese peaffited ecnhadiiefbinay

COSOme ARRRAISRI 0 NSEIVIING 1D IS AT URIB ISR NG S S 0HML
deégri‘b ion. Theinventors expect sEﬁIe’dn artisans to employ such _
varatiensadinydragrete M eracmty Bisranptetd for WeHR0bh ik ok &
pragticathatherwise 3hanas ispesificalhndesciiies derein nAeenrdinghy ahisro
invention includes all modifications and equivalent the | t .
T S e A SO s L A D

MoreB\Vi e Beblibifietidleso? R0 AHEGE adsiiipeif éféments in all

poﬁ[@ﬂi%}/ariﬁﬁ:@&’ﬁﬁﬂg{@@y@l&ﬁh@@ ﬁﬁ@%@?@aﬁlﬁimﬂﬂﬁeﬂﬂqd - gbkllfﬁ@SBv and/or Vg
otherwise indicate rein.or atherwise clearly.contradicte niext
CURRTESI™ P2 AR T B SN T on 15 B ot
thereof comprising a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO: 28 and a light chain variable region
comprising the amino acid sequence of SEQ ID NO 27. 2. The
antibody or antibody fragment of claim 1, wherein the antibody or
fragment comprises the amino acid sequence of SEQ ID NO: 2, SEQ ID
NO: 23, or SEQ ID NO: 24. 3. The antibody or antibody fragment of
claim |, wherein the antibody or fragment binds to human IL-16 with a
dissociation constant of about 1 pM or less. 4. The antibody or
antibody fragment of any of claims 1-3, wherein the antibody or fragment

binds to human IL-113 with a dissociation constant of about 0.3 pM or
lace E The antihody or antibody fracoment nf claime 1-2 wherain the



11. The antibody or antibody fragment of any of claims 1-10, wherein the
antibody or antibody fragment comprises a lambda light chain. 12.

The antibody or antibody fragment of any of claims 1-10, wherein the
antibody or antibody fragment comprises an IgG2 region.

At B&F%{ntibodi fragment of ar|1oy of claimg 1-10,%vhereinPt e/%g@lﬁ%‘gﬁm
or antibody fragment is an Fab, an F(ab¥)2, an Fv, a single-chain antibody
fragment, or a variant or derivative of any one of these antibodies or
fragieents 2492 1-45 (2d0(] ataaiibo dyparanthodyagmant iany of glams
1- i antibody:ar antibody fragment is a multispecific

an]% do 5??‘[&? ?é%ggéﬁ}?%e%rg%g}dy, a tetrabody, a minibody, a linear antibody,
a dh&idting RibemBhedratiowie X widbaydositrsdipremiodtiapeythg process
NanReeEYs&e)aHHaedvial 1rTdnepnarmMaceltiGaliSMIR),a, 1o improve their

binding-domain immunoglobulin.fusion protein, a camelized .antibody, a
R o et e
antibodieS oY seaheneslike residres Heewhrioayclinamitiboehy fdgntevitof any
of glaimed -tdnvhereip theantibadyonLantikad v itagment BOMRHSeS Fork,
heavy chain,varigble region comprising one of the amino acid sequences
o SEOTO NG 81L& 18, S TGN i UArae O Eom v
oridigRHad AsitviaEly e tianded o SETIBNOD d9ateeniriherapeuiis.

Theanthedyorantpedyfragment of smyoh claims beltsWhereinihe mng,

: : i . h o e ;
o e L sy 2R A R ri B
vagiah|dmayion. deiodsiid Bist&mii8)acid sequence of SEQ ID NOS: 9.

17pdheantideshs onanyibechsfragnentafany ALaRIG lntdrMiessin e 1 5

anttlibod or, arpti ody fragment comprises a heavy chain variable region
compristiy the aPfind’ AR SEGuEA Gt SEE T RE™EY; SRR IRGY Sghe’
vabidblectagionccodhprising itheigming deitssbiudrderpf-SEQPDINOSG: 1.
18nlibsspntibady.orantinady tagmertalany ol saimadidwhsrenthe son

antibody or _antibodﬁ/ fragment comprises a heavy chain variable region
co%%?ﬂy?ﬁ PHRE Rk A SSed S aLaTE B S S ity Riesy T eas B S RGHEC ke
varebileregion comprising the amino acid sequence of SEQ ID NOS: 10.

93001181 9- T&RAUDOEY QL ARLPAAN FAGMEH,Of SlRIMS Bk 2. WREFSIR)

the, anti o"gy or antibody fragment has a dissociation constant less than'3
pM."*0020 “PHEERIBO8y B GHEBURY e grrentoor Qi) 62 Wietein
th&dmibodyl o/ dfitibedydraymeit Fasa/dssoaidtitrieortant of abmay. 2For
PMQIAlESS: wibodtds, AR AR RlpHAGANHRANY At A LREY Faament.

thereof, wherein the antibody or antibody fragment binds to human IL-1B

with e G S58IE% G e SRR RiRNEN SISTGH 6 B it SourseehRFbarle in &
whéxein divesatibFoehascartCEFibr ialfibititgdy™ ity atedvelrase of
L& om human fibkeblastsbatween &b@@téng%ﬂwe&bl%%% hﬁ%&&?e%, ot

wherein the antibody or antibody fragment comprises a heavy chain
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25. The antibody or antibody fragment of any of claims 1-24, wherein the
antibody or antibody fragment binds to one or more of rodent IL-18,

primate I1L-113, dog IL-1B, and rabbit 26. The antibody or antibody
fragment of any of claims 1-24, wherein the antibody or fragment binds to
mouse IL-113 with higher affinity than to rat IL-1B. 27. The antibody

or antibody fragment of any of claims 1-26, wherein the antibody or
fragment does not bind to guinea pig IL-113.



28. An IL-1B binding antibody or IL-1B binding fragment thereof

comprising a heavy chain variable region and a light chain variable region,
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loops containing a different CDR from a parent antibody inserted into each of the loops
and exhibiting selective binding activity toward a lipand bound by the parent antibody.
Non-immunoglobulin protein scaffolds have been proposed for obtaining proteins with
novel binding properties. (Tramontano ef al,, . Mol. Recognit. 7:9, 1994; McConnell and
Hoess, J. Mol. Biol. 250:460, 19935). Other proteins have been tested as frameworks and
have been used to display randomized residucs on alpha helical surfaces (Nord ef al., Nat.
Biotechnol. 15:772, 1997; Nord ef al., Protein Eng. 8:601, 1995), loops beiween alpha
helices in alpha helix bundles (Ku and Schuliz, Proc. Nafl. Acad. Sci. USA 92:6552,



44. The composition of claim 41, wherein the composition is a
controlled-release or sustained-release pharmaceutical composition.
45. The use an effective amount of (a) the antibody or antibody fragment

of a f claims 1-27, (b) the nucleic acid of any of claims 29; .
Ve S 8R24261
vector of claim 35, or (d) the composition of claims 40-44 in the

manufacture of a medicament for treafifig or preventing an IL-1 related
disease or condition in a mammal, wherein the IL-1 related disease or
coriditjomitianpdrilasnmatosy disdEkcraAgto) suniuneldisedse; ondl pancae.
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49. The use.of any, of claims 45-47, wherein the mammal is.a human.
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1L-18 over IL-1ex of at least about 100 times (e.g., at least about 150 times, at least about
200 fimes, or even at least about 250 times)), and/or (iif) an equilibrivm binding
dissociation constant (Kyp) for IL-18 of about 20 pM or less (e.g., about 15 pM or less,
about 10 pM or less, or even about 5 pM or less). Also preferred are antibodies or
fragments of the invention that can inhibit IL-18 induced expression of serum IL-6 in an
animal by at least 50% (e.g., at least 60%, at least 70%, or even at least 80%) as compared
1o the level of serum IL~6 in an IL-15 stimulated animal that has not been administered an
antibody or fragment of the inveniion. Accordingly, the invention provides, in a related
aspect, an IL-15 binding antibody or I1-18 binding antibody fragment that has at least one
of the aforementioned characteristics.

[00125]  Although the invention has been described herein with respect to IL-1/3 binding
antibodies and fragments thereof (e.g., comprising a light and heavy chain), the invention
also provides polypeptides other than IL-13 binding antibodies or antibody fragments,
such as single-chain polypeptides (including fusion polypeptides, chimeric polypeptides,
conjugates and the like). Thus, the invention provides, in this regard, a polypeptide
comprising an amino acid sequence of any of SEQ ID NOS: 1-26, or a functionally

equivalent fragment or variant thereof. The invention also provides a polypeptide
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comprising an amino acid sequence of any of SEQ ID NOS: 27-35 or 42-57, or a

functionally equivalent fragment or variant thereof.

[00126]  The antibodies and antibody fragments described herein can be prepared by
any suitable method. Suitable methods for preparing such antibodies and anttbody
fragments are known in the art. Other methods for preparing the antibodies and antibody
fragments are as described herein as part of the invention. The antibody, antibody
fragment, or polypeptide of the invention, as described herein, can be isolated or purified
io any degree. As used herein, an isolated compound is a compound that has been
removed from its natural environment. A purified compound is 2 compound that has been
increased fn purity, such that the compound exists in a form that is more pure than it exists
(i} in its natural environment or (i) when initially synthesized and/or amplified under
laboratory conditions, wherein “purity” is a relative term and does not necessarily mean
“absolute purity.” .

[00127]  Amny of the foregoing antibodies, antibody fragments, or polypeptides of the

invention can be humanized or human engineered, as described herein.

[06128] Methods of Preparing I1-15 Auntibodies or Fragments

[60129] The invention provides a method of preparing an affinity matored IL-15
binding polypeptide, such as an antibody or antibody fragment (including an antibody
region (e.g., a light or heavy chain variable region or any part thereof, such as a CDR)),
which method comprises (a) providing a first nucleic acid comprising a nucleic acid
sequence encoding an IL-13 binding polypeptide that comprises the amino acid sequence
of any of SEQ ID NOs: 1-26 and a second nucleic acid comprising a nucleic acid sequence
that differs from the first nucleic acid sequence by at least one nucleotide, (b) performing
nucleic acid shuffling to provide two or more mutated nucleic acids, and (¢) selecting for a
mutated nucleic acid that encodes a polypeptide that either (i) binds to IL-13 with a greater
affinity than the polypeptide encoded by the first nucleic acid, (ii) has a selectivity for IL-
13 over IL-1 o that is greater than that of the polypeptide encoded by the first nucleic acid,
(i#) has an equilibrium binding dissociation constant (Kp) for IL-18 that is lower than that
of the polypeptide encoded by the first nucleic acid, or (iv) inhibits I1.-18 induced
expression of serum JL-6 in an animal to a greater degree than the polypeptide encoded by

the first nucleic acid, and (d) expressing the selected mutated nucleic acid to provide an
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[60130]  The method of preparing an affinity matured IL;l B polypeptide optionally
further comprises repeating steps (b) and {(c) one or more times, wherein the nucleic acid
shuffling of step (b) is performed using (i) at least one selected mutated nucleic acid of
step (¢) and (ii) at least one nucleic acid having a nucleic acid sequence that differs from
the selected mutated nucleic acid by at least one nucleotide. Preferably, steps (b) and (c)
are repeated until an optimized nucleic acid is selected. An optimized nucleic acid is
selected when it is no longer possible to sclect a nucleic acid encoding a polypeptide that
has binding characteristios with respect to IL-13 (e.g., characteristics (1)-(iv) of step {c})
that are superior to those of a polypeptide encoded by a nucleic acid previously selected.
[00131] Desirably, steps (b) and (¢) are repeated uniil a nucleic acid is selected that
encodes a polypeptide having at least one of the following properties: (i) binds to IL-10
with an ICsp of about 0.5 1M or less (e.g., about 0.4 or less, about 0.3 or less, or even
about 0.2 or less), as determined by enzyme linked immunosorbent assay (ELISA), (i)
binds to TL~1/3 with at least about 100 times (e.g., at least about 150 times, at ieast about
200 times, or even at least about 250 times) greater affinity relative to its binding of IL-1a
(i.e., has a selectivity for IL-1§ over IL-1cx of at least about 100 times (e.g., at least about
150 times, at least about 200 times, or even at least about 250 times)), (iii) binds to [L-18
with an equilibrium binding dissociation constant (Kp) for 1L.-14 of about 20 pM or less
(e.g., about 15 pM or less, about 10 pM or less, 5 pM or less, 3 pM or less, 2pM or less,
Ipm or less, 0.7 pM or less, 0.5 pM or less, 0.3 pM or less, or 0.2 pM or less), or (iv)
inhibits 11-18 induced expression of serum IL-6 in an animal by at least 50% (e.g., at least
60%, at least 70%, or oven at least 80%) as compared to the level of serum IL-6 in an IL-
1 stimulated animal that has not been administered an antibody or fragment of the
invention.
[00132] Selecting for a mutated nucleic acid that encodes a polypeptide having the
desired properties can be performed by any suitable method, Procedures for expressing
encoded polypeptides and assaying the polypeptides for binding affinity, binding

| selectivity, equilibrivm binding constants, and inhibition of 1L.~13 induced IL-6 expression

are disclosed herein (see Examples). Other suitable methods are known in the art. When
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the polypeptide encoded by the mutated nucleic acid provided by step (b) is not an
antibody or whole antibody fragment (e.g., Fab), it may be necessary to provide an
antibody comprising the polypeptide in order to determine whether the poiypeptide meets
the selection criteria. Thus, the method of preparing an affinity matured IL-13 polypeptide
can further comprise a step of providing an antibody comprising the polypeptide encoded
by the mutated nucleic acid, wherein the step of selecting for the mutated nucleic acid
encoding a polypeptide having the desired properties is performed by assaying the
antibody.

[00133] Nuclsic acid shuffling, as used herein, means fragmenting two or more nucleic
acid sequences to provide a pool of random nucleic acid fragments and reassembling the
fragments to create two or more mutated nucleic acids. In this regard, a mutated nucleic
acid is merely a nucleic acid that has a nucleic acid sequence that has been changed.
Nucleic acid shuffling can be performed by any suitable method. Many suitable methods
are known in the art, such as those described in U.S. Patents 6,489,145; 6,773,900;
6,764,835; 6,740,506; 6,713,282, 6,713,281, 6,713,279; 6,709,841; 6,696,275; 6,677,115;
6,673,552; 6,656,677; 6,605,449; 6,566,050; 6,562,594 6,555,315, 6,537,776,
6,528,249;6,479,258,; 6,455,254; 6,440,668; 6,368,798; 6,361,974; 6,358,709, 6,352,842,
6,344,328; 6,335,179; 6,280,926; 6,238,884; 6,174,673; 6,171,820; 6,168,919; 6,057,103
6,054,267, 6,030,779 6,001,574; 5,965,408; 5,958,672; 5,939,250; 5,763,239; 6,395,547,
6,376,246; 6,372,497; 6,368,861; 6,365,408; 6,365,377, 6,358,740; 6,358,742; 6,355,484;
6,344,356; 6,337,186; 6,335,160; 6,323,030, 6,319,714; 6,319,713, 6,303,344, 6,297,053;
6,291,242; 6,287,861; 6,277,638; 6,180,406; 6,165,793; 6,132,970; 6,117,679; 5,834,252,
5,830,721; 5,811,238; 5,605,793.

100134] Nucleic Acids

[00135]  The antibodies, antibody fragments, and polypeptides of the invention can be
encoded by a single nucieic acid (e.g., a single nucleic acid comprising nucleotide
sequences that encode the light and heavy chain polypeptides of the antibody), or by two
or more separate nucleic acids, each of which encode a different part of the antibody or
antibody fragment. In this regard, the invention provides one or more nucleic acids that
encode any of the forgoing antibodies, antibody fragments, or polypeptides (e.g., any of

the foregoing light or heavy chain variable regions).
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{00136} Accorﬁing to one aspect of the invention, the invention provides a nucleic acid
that encodes a heavy chain variable region of an antibody or a portion thereof. Exemplary
nucleic acid sequences are provided in SEQ ID NOS: 39 and 40, which respectively
sncode the heavy chain variable region of SEQ ID NO: 15, and the light chain variable
region of SEQ ID NO: 11. In this regard, the invention provides a nucleic acid encoding a
polypeptide (e.g., a heavy chain variable region of an antibody) comprising the amino acid
sequence of SEQ ID NO: 2, alternatively the sequence of SEQ ID NO: 28, and desirably
encodes a polypeptide comprising the amino acid sequence of SEQ ID NO: 21 (e.g., a
polypeptide comprising the amino acid sequence of any of SEQ ID NOs: 4-8). More
preferred are nucleic acid sequences encoding a polypeptide (e.g., a heavy chain variable
region) comprising the amino acid sequence of SEQ IDNO: 12 0r SEQIDNO: 13 (e.g.. 2
polypeptide comprising the amino acid sequence of any of SEQ ID NOs: 14-15), or
comprising the amino acid sequence of SEQ ID NO: 23 or SEQ ID NO: 24 (e.g., SEQ ID
NO: 25 or SEQ ID NO: 26).
[00137]  Alternatively, or in addition, the micleic acid of the invention can comprise a
nucleic acid sequence that encodes a light chain variable region of an antibody or a portion
thereof. In this regard, the invention provides a nucleic acid that encodes a polypeptide
(e.g., a light chain variable region) comprising the amino acid sequence of SEQ ID NO: 1.
For example, the nucleic acid sequence can encode a polypeptide comprising the amino
acid sequence of SEQ ID NO: 5. More preferably, the nucleic acid encodes a polypeptide
{e.g., a light chain variable region) that comprises the amino acid sequence of SEQ ID
NO: 10 or 11,
[00138]  Also encompassed by the invention are nucleic acids encoding any of the
foregoing amino acid sequences of the light or heavy chains that comprise one or more

~ conservative substitutions {e.g., 1,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 0r 15
conservative substitutions), as discussed with respect to the antibody and antibody
fragment of the invention, where the antibody or fragment comprising the substitution has
the same or substantially the same affinity and specificity of epitope binding as one or
more of the exemplary antibodies, fragments and sequences disclosed herein.
[00139]  The nucleic acid sequences can be determined from the amino acid sequences
of the antibodies, antibody fragments, and light or heavy chain variable regions described

herein by any suitable method, such as by converting such amino acid sequences into the



<223>"Xaau is Arg or Lys <220> <221> MISC_FEATURE <222>
(81)..(81) <223> uXaa"isthe or Set <220>

WO 2007/002261 PCTAIR2006/024261
41

corresponding nucleic acid sequences using the genetic code. The nucleic acids encoding
these anino acid sequences (such as the amino acid sequences described herein) can be
prepared {e.g., the nucleic acid sequences isolated or synthesized) using methods known in
the art, such as those described in, for example, Sambrook et al., Molecular Cloning, a
Laboratory Manual, 3" edition, Cold Spring Harbor Press, Cold Spring Harbor, NY,

2001; Ausubel et al., Current Protocols in Molecular Biology, Greene Publishing
Associates and John Wiley & Sons, New York, NY, 1994; and Herdewijn, ed.,
Oligonucleotide Synthesis: Methods and Applications (Methods in Molecular Biology),
Humana Press, Totowa, NI, 2004, The nucleic acids described herein can be isolated or
purified to any degree. As used herein, an isolated compound is a compound that has been
removed from its natural environment. A purified compound is a compound that has been
increased in purity, such that the compound exists in a form that is more pure than it exisis
(1) in its natural environment or (i) when initially synthesized and/or amplified under
laboratory conditions, wherein “purity” is a relative term and does 1ot necessarily mean
“absolute purity.”

[00140]  The nucleic acids can be purified using any of a variety of technigues
ncluding, but not limited to preparative gel electrophoresis or isoelectric focusing,
affinity, immunoaffinity or ion exchange chromatography, molecular sieve

chromatography, chromatofocusing, or high pressure liquid chromatography.

[00141] Vectors

{00142]  The nucleic acids described herein can be inserted into vectors, e.g., nucleic
acid expression vectors and/or targeting vectors. Such vectors can be used in various
ways, e.g., for the expression of an IL-13 binding antibody or antibody fragment in a cell
or transgenic animal. Accordingly, the invention provides a vector comprising any one or
more of the nuclejc acids of the invention. A “vector” is any molecule or composition that
has the ability to carry a nucleic acid sequence into a suitable host cell where synthesis of
the encoded polypeptide can take place. Typically and preferably, a vector is a nucleic
acid that has been engineered, using recombinant DNA techniques that are known in the
art, to incorporate a desired nucleic acid sequence {e.g., a nucleic acid of the invention),
Desirably, the vector is comprised of DNA. Examples of suitable DNA-based gene

transfer vectors include piasmids and viral vectors. Suitable viral vectors include, for
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instance, parvovi-ral—baSeci vectors (e.g., adeno-associated virus {AAV)-based vectors),
retroviral vectors, herpes simplex virus (HSV)-based vectors, AAV-adenoviral chimeric
vectors, HIV virus-based vectors, and adenovirus-based vectors, Any of these vectors can
be prepared using standard recombinant DNA technicues described in, e.g., Sambrook et
al., supra, and Ausubel et al., supra. However, vectors that are not based on nucleic acids,
such as liposomes, are also known in the art and can be used in connection with the
invention. The inventive vector can be based on a single type of nucleic acid (s.g., 2
plasmid) or non-nucleic acid molecule (e.g., a lipid or a polymer). Alternatively, the
vector can be a combination of a nucleic acid and a non-nucleic acid (i.e., a “chimeric”
vector). For example, a plasmid harboring the nucleic acid can be formulated with a lipid
or a polymer as a delivery vehicle. Such a vector is referred to herein as a “plasmid-lipid
complex” and a “plasmid-polymer” complex, respectively. The inventive gene transfer
vector can be integrated into the host cell genome or can be present in the host cell in the
form of an enisome.

[00143] Nucleic acids of the invention can be inserted into immunoglobulin expression
vectors, for example, the vectors described in Mol.ean et al., Mol Jmmunol., 37: 837-45
(2000); Walls et al., Nucleic Acids Res., 21: 29215 (1993); and Norderhaug et al., J.
Dmmumnol. Meth., 204: 77-87 (1997).

[00144] Vectors are typically selected to be functional in the host cell in which the
vector will be used (the vector is compatible with the host cell machinery such that
amplification of the gene and/or expression of the gene can ocour), A nucleic acid
molecule encoding an IL-183 binding antibody or fragment may be amplified/expressed in
prokaryotic, yeast, insect (baculovirus systems) and/or eukaryotic host cells. Selection of
the host cell will depend in part on whether the IL-13 binding antibody or fragment is to
be post-transitionally modified (e.g., glycosylated and/or phosphorylated). If so, yeast,
insect, or mammalian host cells are preferable. Further information sbout expression
vectors may be found in Meth. Enz. v. 185 (1990; Goeddel, ed.), Academic Press Inc., San
Diego, Calif.

[00145] Expression vectors typically contain one or more of the following components:
a promoter, one or more enhancer sequences, an origin of replication, a franscriptional
tarmination sequence, a complete infron sequence containing a donor and acceptor splice

site, a leader sequence for secretion, a ribogsome binding site, a polyadenylation sequence,
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a polylinker region for inserting the nucleic acid encoding the polypeptide to be expressed,
and a selectable marker element.

{60346} Vector components may be homologous (from the same species and/or strain
as the host cell), heterologous (from a species other than the host cell species or strain),
hybrid (a combination of different sequences from more than one source), synthetic, or
native sequences which normally function to regulate immunoglobulin expression.
Sources of vector components can be any prokaryotic or eukaryotic organism, any
vertebrate or invertebrate organism, or any plant, provided that the components are
functional in, and can be activated by, the host cell machinery.

{00147}  An origin of replication is selected based upon the type of host cell being used
for expression. By way of example, the origin of replication from the plasmid pBR322
{Product No. 303-3s, New England Biolabs, Beverly, Mass.) is useful for most Gram-
negative bacteria while various origins from SV40, polyoma, adenovirus, vesicufar
stomatitus virus {VSV) or papillomaviruses (such as HPV or BPV) are useful for cloning
vectors i mammalian cells, Generally, the origin of replication component is not needed
for mammalian expression vectors (for example, the SV40 origin is often used because it
contains the early promoter).

[00148] A franscription termination sequence is typically located 3" of the end of a
polypeptide coding regions and serves to terminate ﬁanscription. Transcription
termination sequences in prokaryotic cells often comprise a G-C rich fragment followed
by a poly T sequence. Transcription termination sequences can be cloned from a library,
purchased commercially as part of a vector, or synthesized using methods for nucleic acid
synthests such as those described above.

[00149] A selectable marker gene element encodes a protein necessary for the survival
and growth of a host cell grown in a selective culture medium. Typical selection marker
genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g.,
ampicillin, tetracycline, or kanamycin for prokaryotic kost cells, (b) complement
auxotrophic deficiencies of the cell; or (¢) supply critical nutrients not avatlable from
complex media. Preferred selectable markers are the kanamycin resistance gene, the
ampicillin resistance gene, and the tetracycline resistance gene. A neomyein tesistance

gene may also be used for selection in prokaryotic and eukaryotic host cells.
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[00156]  Other selection genes may be used to amplify the gene which will be
expressed. Amplification is a process where genes which are in greater demand for the
production of a protein critical for growth are reiterated in tandem within the
chromosomes of successive generations of recombinant cells, Examples of sefectable
markers for mammalian cells include dihydrofolate reductase (DHFR) and thymidine
kinase. The mammalian cell transformants are placed under selection pressure which only
the transformants are uniquely adapted to survive by virtue of the marker present in the
vector., Selection pressure is imposed by culturing the fransformed cells under conditions
in which the concentration of selection agent in the medium is successively changed,
thereby leading to amplification of both the selection gene and the DNA that encodes an
IL-18 antibody or fragment. As a result, increased quantities of an antibody are
synthesized from the amplified DNA.

{00151) A ribosome binding site is generally present for initiating mRNA translation.
For example, such a site is characterized by a Shine-Dalgarno sequence (prokaryotes) or a
Kozak sequence (eukaryotes). The element is typically located 3' to the promoter and 5' to
the coding sequence of the polypeptide to be expressed. The Shine-Dalgamo sequence is
varied but is typically a polypurine (having a high A-G content). Many Shine-Dalgarno
sequences have been identified, each of which can be readily synthesized using methods
set forth above and used in a prokaryotic vector.

{00152} A leader, or signal, sequence may be used to direct secretion of a polypeptide.
A signal sequence may be positioned within or directly at the 5' end of a polypeptide
coding region. Many signal sequences have been identified and may be selected based
upon the host cell used for expression. A signal sequence may be homologous (naturally
occurring) or heterologous to a nucleic acid sequence encoding the protein to expressed
(such as antibody or antigen binding fragment). A heterologous signal sequence selected
should be one that is recognized and processed (cleaved by a signal peptidase) by the host
cell. For prokaryotic host cells that do not recognize and process a native antibody signal
sequence, the signal sequence is substituted by a prokaryotic signal sequence selected, for
example, from the group of the alkaline phosphatase, penicillinase, or heat-stable
enterotoxin II leaders. For yeast secretion, a native antibody signal sequence may be

substituted by the yeast invertase, alpha factor, or acid phosphatase leaders. In mammalian
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cell expression the native signal sequence is generally satisfactory, although other
mammalian signal sequences may be suitable.

100153}  In most cases, secretion of an antibody or antigen binding fragment from a host
cell will result in the removal of the signal peptide from the antibody or fragment. Thus
the mature antibody or fragment will lack any leader or signal sequence.

[00154] Insome .cases, such as where glycosylation is desired in a eukaryotic host cell
expression system, one may manipulate the various presequences to improve glycosylation
or yield, For example, one may alter the peptidase cleavage site of a signal peptide, or add
prosequences, which also may affect glycosylation, The final antibody or fragment may
have, in the -1 position (relative to the first amino acid of the mature protein) one or more
additional amino acids incident to expression, which may not have been totally removed.
For example, the final antibody or fragment may have one or two amino acid found in the
peptidase cleavage site, attached to the N-terminus. Alternatively, use of some enzyme
cleavage sites may result in a slightly truncated form of the desired antibody or fragment,
if the enzyme cuts at such area within the mature antibody or fragment.

{00155]  The expression vectors will typically contain a promoter that is recognized by
the host organism and operably linked to a nucleic acid molecule encoding an IL-13
binding antibody or antigen binding fragment. Either a native or hetetologous promoter
may be used depending the host cell used for expression and the yield desired.

[00156] Promoters for use with prokaryotic hosts include the beta-lactamase and lactose
promoter systems; alkaline phosphatase, a tryptophan (trp) promoter system; and hybrid
promoters such as the tac promoter. Other known bacierial promoters are also suitable.
Their sequences have been published, and they can be ligated to a desired nucleic acid
sequence(s), using linkers or adapters as desired to supply restriction sites.

[00157]  Promoters for use with yeast hosts are also known in the art. Yeast enhancers
are advantageously used with yeast promoters. Suitable promoters for use with
mammalian host cells are well known and include those obtained from the genomes of
viruses such as polyoma virus, fowlpox virus, adenovirus (such as Adenovirus 2), bovine
papilloma virus, avian sarcoma virus, cytomegalovirus, a retroviras, hepatitis-B virus and
most preferably Simian Virus 40 (SV40). Other suitable mammalian promoters include

heterologous manunalian promoters, ¢.g., heat-shock promoters and the actin promoter.
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[00158]  Additional promoters which may be used for expressing the selective binding
agents of the invention include, but are not limited to: the SV40 early promoter region
{(Bernoist and Chambon, Nature, 200:304-310, 1981); the CMV promoter; the p.romoter
contained in the 3' long termtinal repeat of Rous sarcoma virus (Yamamoto ef at, (1980},
Clell 22: 787-97); the herpes thymidine kinase promoter (Wagner et al. (1981), Proc. Natl.
Acad, Sci. U.S.A, 78: 1444-5); the regulatory sequences of the metallothionine gene
{Brinster et al, Nature, 296; 39-42, 1982); prokaryotic expression vectors such as the beta-
lactamase promoter (Villa-Kamaroff, et al,, Proc. Natl. Acad. Sci. U.S.A., 75; 3727-3731,
1978); or the tac promoter (DeBoer, etal. (1983), Proc. Natl. Acad. Sci. U.5.A., 80: 21 -5).
Also of interest are the following animal transcriptional coutrol regions, which exhibit
tissue specificity and have been utilized in fransgenic animais: the elastase I gene control
region which is active in pancreatic acinar cells (Swift et al. (1984), Cell 38: 639-46;
Ormnitz et al. (1986), Cold Spring Harbor Symp. Quant. Biol. 50: 399-409; MacDonald
(1987), Hepatology 7: 425-515); the insulin gene control region which is active in
pancreatic beta cells (Hanahan (1985), Nature 3 15: 115-22); the immunoglobulin gene
control region which is active in lymphotd cells (Grossched] et al. (1984), Cell 38; 647-53;
Adames et al. (1985), Nature 318; 533-8; Alexander et al. (1987), Mol. Cell. Biol. 7
1436-44); the mouse manunary tumor virus comtrol region which is active in festicular,
breast, lymphoid and mast cells (Leder etal. {1 986), Cell 45: 485-95), albumin gene
control region which is active in liver (Pinkert et al. (1987), Genes and Devel. 1: 268-76);
the alphafetoprotein gene control region which is active in liver (Krumlauf et al. (1985),
Mol. Cell. Biol. 5: 1639-48; Hammer et al, (1987), Science, 235: 53-8); the alpha 1-
antitrypsin gene control region which is active in the tiver (Kelsey et al. (1987), Genes and
Devel. 1: 161-71); the beta-globin gene control tegion which is active in myeloid cells
{(Mogram et al., Nature, 315 338-340, 1985; Kollias et al. (1986), Cell 46: 89-54); the
myelin basic protein gene control region which is active in oligodendrocyte cells in the
brain (Readhead et al. (1987, Ceil, 48: 703-12); the myosin light chain-2 gene control
region which is active in skeletal muscle (Sani (1985), Nature, 314: 283-6); and the
gonadotropic releasing hormone gene control region which is active in the hypothalamus
(Mason et al. (1986}, Science 234: 1372-8).

[00159]  An enhancer sequence may be inserted into the vector to increase franscription

in eucaryotic host cells. Several enhancer sequences available from mammalian genes are
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known {e.g., globin, elastase, albumin, alpha-feto-protein and insulin). Typically,
however, an enhancer from a virus will be used. The SV40 enhancer, the cytomegalovirus
early promoter enhancer, the polyoma enbancer, and adenovirus enhancers are exemplary
“enhancing elements for the activation of eukaryotic promoters.
[60160] While an enhancer may be spliced into the vector ata position 5' or 3' to the
polypeptide coding region, it is typically located at 2 sie 53' from the promofer,
[00161] Vectors for expressing nucleic acids include those which are compatible with
bactenial, insect, and mammalian host cells, Such vectors include, inter ala, pCRIL, pCR3,
and pcDNA3.1 (Invitrogen Company, San Diego, Calif.), pBSII (Stratagene Company, La
Tolla, Calif.), pET15 (Novagen, Madison, Wis.}, pGEX (Pharmacia Biotech, Piscataway,
N.J.), pEGFP-N2 (Clontech, Palo Alto, Calif.), pETL (BlueBacll; Invitrogen), pDSR-
alpha (PCT Publication No. W090/14363) and pFastBacDual (Gibco/BRL, Grand Island,
N.Y.).
100162]  Additional possible vectors include, but are not limited to, cosmids, plasmids
or modified viruses, but the vector system must be compatible with the selected host cell,
Such vectors include, bui are not limited to plasmids such as Bluescript® plasmid
derivatives (a high copy number ColE1-based phagemid, Stratagene Cloning Systems Ing.,
La Jolta Calif.), PCR cloning plasmids designed for cloning Taq-amplified PCR products
(e.gz., TOPO™. TA Cloning® Kit, PCR2.1 plasmid derivatives, Invitrogen, Carlsbad,
Calif.), and manimalian, yeast or virug vectors such as a baculovirus gxpression system
(pBacPAK plasmid derivatives, Clontech, Palo Alto, Calif.). The recombinant molecules
can be introduced into host cells via transformation, transfection, infection,

electroporation, or other known techniques.

[00163] Host Cells and Uses Thereof

[00164]  The invention further provides a cell (e.g., an isolated or purified cell)
comptising a nucleic acid or vector of the invention. The cell can be any type of cell
capable of being transformed with the nucleic acid or vector of the invention so as to
produce a polypeptide encoded thereby. The cell is preferably the cell of a mammal, such
as a human, and is more preferably a hybridoma cell, an embryonic stem cell, or a

fertilized egg.
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[00165]  To express the IL-18 binding or fragment, DNAs encoding partial or full-
length light and heavy chains, obtained as described above, are inserted into expression
vectors such that the genes are operatively luked to transcriptional and ranslational
control sequences. In this context, the term "operatively linked" is intended to mean that
an antibody gene is ligated into a vector such that transcriptional and translational control
sequences within the vector serve their intended function of regulating the transcription
and translation of the antibody gene. The expression vector and expression control
sequences are chosen to be compatible with the expression host cell used. The antibody
light chain gene and the antibody heavy chain gene can be inserted into separate vector or,
more typically, both genes are inserted into the same expression vector. The antibody
genes are inserted into the expression vector by standard methods (e.g., ligation of
complementary restriction sites on the antibody gene fragment and vector, or blunt end
ligation if no restriction sites are present). Prior to msertion of the light or heavy chain
sequences, the expression vector may already carry antibody constant region sequences.
For example, one approach to converting the selected VH and VL sequences to full-length
antibody genes is to insert them info expression vectors already encoding heavy chain
constant and light chain constant regions, respectively, such that the VH segment is
operatively linked to the CH segment(s) within the vector and the VL segment is
operatively linked to the CL segment within the vector. Additionally or alternatively, the
recombinant expression vector can encode a signal peptide that facilitates seoretion of the
antibody chain from a host ceil. The antibody chain gene can be cloned into the vector
such that the signal peptide is linked in-frame to the amino terminus of the antibody chain
gene. The signal peptide can be an immunoglobulin signal peptide 61‘ a heterologous signal
peptide (i.e., a signal peptide from a non-immymnoglobulin protein).

{00166] In addition to the antibody chain genes, the recombinant expression vectors of
the invention may carry regulatory sequences that control the expression of the antibody
chain genes in a host cell. The term regulatory sequence i intended to nclude promoters,
enhancers and other expression control elements {e.g., polyadenylation signals) that
control the franseription or translation of the antibody chain genes. Such regulatory
sequences are described, for example, in Goeddel; Gene Expression Technology: Methods
in Enzymology 185, Academic Press, San Diego, Calif. (1990). Tt will be appreciated that

the design of the expression vector, including the selection of regulatory sequences may
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depend on such factors as the choice of the host cell to be transformed, the level of
expression of protein desired, as well as other considerations. Preferred regulatory
sequences for mammalian host cell expression include viral elements that direct high
levels of protein expression in mammalian cells,

[001671 Inaddition to the antibody chain genes and regulatory sequences, the
recombinant expression vectors of the invention may carry additional sequences, such as
sequences that regulate replication of the vector in host cells (e.g., origing of replication)
and selectable marker genes. The selectable marker gene facilitates selection of host cells
into which the vector has been introduced (see e.g., U.5. Pat. Nos. 4,399,216, 4,634,665
and 5,179,017, all by Axel et al.). For example, typically the selectable marker gene
confers resistance to drugs, sﬁch as G418, 'hygromycin or methotrexate, on a host cell into
which the vector has been introduced. Preferred selectable marker genes incfude the
dihydrofolate reductase (DHFR) gene (for use in dhfi” host cells with methotrexate
selection/amplification) and the neo gene (for G418 selection).

[00168] Methods of introducing nucleic acids and vectors into isolated cells and the
culture and selection of transformed host cells in vitro are known in the art and include the
use of calcium chloride-mediated transformation, transduction, conjugation, triparental
mating, DEARE, dextran-mediated transfection, infection, membrane fusion with
liposomes, high velocity bombardment with DNA-coated microprojectiles, direct
microinjection into single cells, and electroporation (see, e.g., Sambrook et al., supra;
Davis et al., Basic Methods in Molecular Biology, 2" ed., McGraw-Hill Professional,
1993, and Neumann et al.,, EMBO J., 1: 841 (1982)).

[00169]  The ceil comprising the mucleic acid or vector of the invention can be used to
produce the IL-18 binding antibody, fragment thereof, or a portion thereof (e.g., a heavy
chain sequence, or a light chain sequence encoded by the nucleic acid or vector). After
introducing the micleic acid or vector of the invention inte the cell, the cell is cultured
under conditions suitable for expression of the encoded sequence. The antibody, antigen
binding fragment, or portion of the antibody then can be isolated from the cell.

{01761 Tncerfain embodiments, two or more vectors that together encode an 1L-15
binding antibody, or antigen binding fragment thereof, can be introduced into the cell. For
example, a first vector encoding a heavy chain variable region or a complete heavy chain

sequence can be introduced to a host cell, and a second vector encoding a light chain



<400> 4 GIn Val Thr Len Lys Glu Set Gly Pro Gly lle Len Lys Pro Set Gin
151015 Thr Leu Set Leu Thr Cys Set Phe Set Gly Phe Set Leu Ser Thr
Set 202530 Gly Met Gly Val Gly Trp lle Arg Gin Pro Set Gly Lys Gly Leu

45 Trp Len Ala His lle Trp Trp Asp Gly Asp Glu Setlj'df/ SR Q4261
ggé g@é@%%({_{en Lys Thr Gin Leu Thr lle Set Lys Asp Thr Ser gg@sn é"m
Val 65707580 Phe Len Lys lle Thr Set®/al Asp Thr Val Asp Thr Ala Thr

Tyr Phe 859095 Cys Ala Arg Ala Arg Tyr Asp Pro Pro Trp Phe Val Asp
TrprEtyeGipidOR 0D 0 Gyt Ehiih edauvial Thb ahSeh.aet 3 1ol <210pmé

et e bRl BT Spdd ARl S7aan S2e e BY e S0 Bodea

Gin Val Thr Len Lys Gin Ser %lfsy Pro (eéfy leen yS rotger L€y
by the first and second vectors, and the encoded polypeptides can be isolated from the host
cell. If necessary, the isolated polypeptides then can be combined under conditions that
promote their association and organization into an 1L-13 binding antibody or antigen
binding fragment thereof. Alternatively, the first and second vectors can be introduced
into separate cells, and the products can be isolated from the respective cells and combined
to provide an 1L-13 binding autibody or antigen binding fragment thereof. Methods for
promoting the association and organization of antibody constituents into antigen-binding
polypeptides have been described in the art. Similarly, methods for isolating an antibody,
antigen binding fragment thereof, or heavy chain and light chain fragments are known fo
ordinarily skilled artisans.
[06171] Embryonic stem cells or fertilized eggs that comprise a nucleic acid or vector
of the invention can be used to generate a transgenic non-human animal. Methods for
making transgenic animals are described in Hofker et al., Transgenic Mouse: Methods and
Portocols (Methods in Molecular Biology), Humana Press, Clifton, NJ, 2002, Transgenic
non-human animals that comprise a nucleic acid or vector disciosed herein can be used to
express the encoded antibody, antigen binding fragment, or portion of the antibody. The
antibody, antigen binding fragment, or portion then can be jsolated from the animal.
Portions of an antibody can subsequently be reconstituted (in combination with additional
antibody portions) into an I1.-15 binding antibody or antibody fragment of the invention.
[00172]  The host cells may be prokaryotic host cells (such as E. coli) or eukaryotic host
cells (such as a yeast cell, an insect cell, or a vertebrate cell). The host cell, when cnltured
under appropriate conditions, expresses an IL-18 binding antibody or fragment which can
subsequently be collected from the culture medium (if the host cell secretes it into the
medium) or directly from the host cell producing it (if it is not secreted). Selection of an
appropriate host cell will depend upon various factors, such as desired expression levels,
polypeptide modifications that are desirable or necessary for activity, such as
glycosylation or phosphorylation, and ease of folding into a biologically active molecule.
A number of suitable host cells are known in the art and many are available from the
American Type Culture Collection (ATCC), Manassas, Va. Examples include mammalian
celis, such as Chinese hamster ovary cells (CHO) (ATCC No. CCL61) CHO DHFR-cells
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or PER.C6 cells. The selection of suitable mammalian host cells and methods for
transformation, culture, amplification, screening and product production and purification
are known in the art. Other suitable mammalian cell lines, are the monkey COS-1 (ATCC
No. CRL165Q) and COS~7 cell lines (ATCC No, CRL1651}, and the CV-1 cell ling
(ATCC No. CCL70). Further exemplary mammatian host cells include primate cell lines,
avian cell lines, and rodent cell lines, including transformed cell lines. Normal diploid
cells, cell strains derived from in vitro culture of primary tissue, as well as primary
explants, are also suitable. Candidate cells may be genotypically deficient il; the selection
gene, or may contain a dominantly acting selection gene. Other suitable mammalian cell
lines include but are not imited {o, mouse neuroblastoma N2A cells, Hela, mouse 1L-929
cells, 3T3 lines derived from Swiss, Balb-c or NIH mice, BHK or HaK hamster cell lines,
which are available from the American Type Culture Collection, Manassas, Va.). Each of
these cell lines is known by and available to those skilled in the art of protein expression,
[00173]  Similarly useful as host cells suitable for the present invention are bacterial
cells. For example, the various strains of E. coli (e.g., HB101, {ATCC No. 33694) DH30,
DHI10, and MC1061 (ATCC No. 53338)) are well-known as host cells in the field of
biotechnology. Various strains of B. subtilis, Pseudomonas spp., other Bacillus spp.,
Streptomyces spp., and the like may also be employed in this method.

{00174] For expression of the light and heavy chains, the expression vector(s) encoding
the heavy and light chains is transfected into a host cell by standard techniques,
Transfection encompasses a wide variety of techniques commonly used for the
infroduetion of exogenous DNA into a prokaryotic or eukaryotic host cell, e.g.,
electroporation, calcium-phosphate precipitation, DEAE-dextran transfection and the like.
Although it is theoretically possible to express the I1-15 binding autibodies or fragments
in either prokaryotic or eukaryotic host cells, expression of the antibodies or fragments in
eukaryotic cells, and most preferably mammalian host cells, is the most preferred because
such eukaryotic cells, and in parficular mammalian cells, are more likely than prokaryotic
cells to assemble and secrete a properly folded and immunologically active antibody.
Mammalian host cells for expressing the recombinant antibodies of the invention include
Chinese Hamster Ovary (CHO celis) (including dhir-CHO cells, described in Urlaub and
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621), NS0 myeloma cells, COS cells and SP2 cells. When recombinant expression vectors
encoding antibody genes are introduced into mammalian host cells, the antibodies ave
produced by culturing the host cells for a period of time sufficient to ailow for expression
of the antibody in the host cells or, more preferably, secretion of the antibody into the
culture medivm in which the host cells are grown. Antibodies can be recovered from the
culture medium using standard protein purification methods.
{00175}  Many strains of yeast cells known in the art are also available as host celis for
expression of the antibodies and fragments. Preferred yeast cells include, for example,
Saccharomyces cerivisae. Additionally, where desired, insect cell systems may be
utilized. Such systems are described for example in Kitts et al, (Biotechniques, 14, 810-
817 (1993)), Lucklow (Curr. Opin, Biotechnol,, 4, 564-572 (1993) and Lucklow et al. (1.
Virol,, 67, 4566-4579 (1993)). Preferred insect cells are S£-9 and Hi5 (Invitrogen,
Carlsbad, Calif.}.
[00176]  Transformation or fransfection of a nucleic acid molecule encoding an 1L-15
binding antibody or fragment into a selected host cell may be accormplished by well
known methods including calcium chloride methods, electroporation methods,
microinjection methods, lipofection methods or the DEAE-dextran methods. The method
selected will in part depend on the type of host cell to be used. These methods and other
suitable methods are well known, and are set forth, for example, in Sambrook et al. SUpra.
[00177]  Transgenic animals can also be used to express glycosylated antibodies and
fragments. For example, one may use a transgenic milk-producing animal {a cow or goat,
for example) and obtain glycosylated binding agents in the animal milk, Alternatively, one
may use plants to produce glycosylated selective binding agents.
[06178]  Host cells comprising an expression vector encoding an IL-18 binding
antibody or fragment may be cultured using media known in the art. The media will
usually contain all nutrients necessary for the growth and survival of the cells. Examples
of media for culturing E. coli cells include Luria Broth (LB) and/or Terrific Broth (1B).
Suitable media for culturing eukaryotic cells are RPMI 1640, MEM, DMEM, which may
be supplemented with serum and/or growth factors as desired for the particular cell line

being cultured. An exemplary medium for insect cultures is Grace's medium
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supplemented with yeastolate, lactaibumin hydrolysate, and/or fetal calf serum as
NECESSary.

[00179]  An antibiotic or other compound useful for selective growth of transfected or
transformed cells may be added as a supplement to the media. The compound will be
chosen based on the selectable marker element present on the plasmid with which the host
cell was iransformed. For example, where the seiectable marker element is kanamycin
resistance, the compound added to the culture medivm will be kanamycin, Other
compounds for selective groxlvth include ampicillin, tetracycline and neomycin.

[60180] The amount of IL-15 binding antibody or fragment produced by a host cell can
be evaluated using methods known in the art. Such methods include, without limitation,
‘Western blot analysis, SDS-polyacrylamide gel electrophoresis, non-denaturing gel
electrophoresis, HPLC separation, immunoptecipitation, and/or activity assays.

[00181] Purification of an IL-18 binding antibody or fragment which has been secreted
into the cell media can be accomplished using a variety of techniques including affinity,
immunoatfinity or ion exchange chromatography, molecular sieve chromatography,
preparative gel electrophoresis or isoelectric focusing, chromatofocusing, and high
pressure liquid chromatography. For example, anfibodies comyprising a Fc region may bhe
purified by affinity chromatography with Protein A, which selectively binds the Fc region.
Modified forms of an antibody or antigen hinding fragment may be prepared with affinity
tags, such as hexahistidine or other small peptide such as FLAG (Eastman Kodak Co.,
New Haven, Conn.) or myc (Invitrogen) at either its carboxyl or amino terminus and
purified by a one-step affinity column. For example, polyhistidine binds with great affinity
and specificity to nickel, thus an affinity column of nickel (such as the Qiagen.®. nickel
celummns) can be used for purification of polyhistidine-tagged selective binding agents.
{See for example, Ausubel et al, eds., Current Protocols in Molecular Biology, Section
10.11.8, John Wiley & Sons, New York (1993)). In some instances, more than one
purification step may be employed.

[00182] IL-1f5 binding antibodies or fragments which are expressed in procaryotic host
cells may be present in soluble form either in the periplasmic space or in the cytoplasm or
in an insoluble form as part of intracellular inclusion bodies. IL-18 binding antibodies or
fragments can be extracted from the host cell using any appropriate fechnique known in

the art. For example, the host cells can be lysed to release the contents of the
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{00183}  Soluble forms of an IL-14 binding antibody or fragment present either in the
cytoplasm or released from the periplasmic space may be further purified using methods
known in the art, for example Fab fragments are released from the bacterial periplasmic
space by osmotic shock techniques.

100184]  If inclusion bodies comprising an antibody or fragment have formed, they can
oftert bind to the inmer and/or outer cellular membranes and thus will be found primarily in
the pellet material after centrifugation, The pellet material can then be treated at pH
extrernes or with chaotropic agent such as a detergent, gaanidine, guanidine derivatives,
urea, or urea derivatives in the prosence of a reducing agent such as dithiothreitol at
alkaline pH or tris carboxyethyl phosphine af acid pH to release, break apart, and
solubilize the inclusion bodies. The soluble antibody or fragment can then be analyzed
using gol electrophoresis, immunoprecipitation or the like, If it 1s desired to isolate a
solublized antibody or antigen binding fragment isolation may be accomplished using
standard methods such as those set forth below and in Marston et al. (Meth. Enz., 182:264~
275 (1990)).

[00185] In some cases, an IL-15 binding antibody or fragment may not be biologically
active upon isolation. Various methods for "refolding” or converting a polypeptide to its
tertiary structure and generating disulfide linkages, can be used fo restore biological
activity. Suck methods include exposing the solubilized polypeptide fo a pH nsually above
7 and in the presence of a particular concentration of a chaotrope. The selection of
chaoirope is very similar to the choices used for inclusion body solubilization, but usually
the chaotrope is used at a lower concentration and is not necessarily the same as
chaotropes used for the solubilization. In most cases the refolding/oxidation solution will
also contain a reducing agent or the reducing agent plus its oxidized form in a specific
ratio to generate a particular rédox potential allowing for disulfide shuffling to occur in the
formation of the protein's cysteine bridge(s). Some of the commonly used redox couples
include cysteine/cystamine, glutathione (GSH)/dithiobis GSH, cupric chloride,
dithiothreitol{DTT)/dithiane DTT, and 2-mercapioethanol(bME)/di- thio-b(ME). In many

instances, a cosolveni may be used to increase the efficiency of the refolding, and common
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reagents used for this purpose include glycerol, polyethylene glycol of various molecular
weights, arginine and the like.

[00186] IL-1p binding antibodies or fragments of the present invention may also be
prepared by chemical synthesis methods (such as solid phase peptide synthesis) using
techniques known in the art such as those set forth by Merrifield et al. (1963), I. Am.
Chem. Soc., 85: 2149, Houghten et al. (1985), Proc Nati Acad. Sci. USA, 82: 5132, and
Stewart and Young (1984), Solid Phase Pepiide Synthesis, Pierce Chemical Co.,
Rockford, Tl. Such antibodies or fragments may be synthesized with or without a
methionine on the amino terminus. Chemically synthesized antibodies and antigen binding
fragments may be oxidized using methods set forth in these references to form disulfide
bridges. Antibodies and fragments so prepared will retain at least one biological activity

associated with a native or recombinantly produced IL-13 binding antibody or fragment.

[00187] Pharmaceutical Compositions

[00188] IL-18 binding antibodies, antibody fragments, nucleic acids, or vectors of the
invention can be formulated in compositions, especially pharmaceutical compositions.
Such compositions comprise a therapeutically or prophylactically effective amount of an
IL-13 binding antibody, antibody fragment, nucleic acid, or vector of the invention in
admixture with a suitable carrier, e.g., & pharmacentically acceptable agent. Typically, IL-
18 binding antibodies, antibody fragments, nucleic acids, or vectors of the mvention are
sufficiently purified for administration to an animal befors formulation in a
pharmaceutical composition.

[00189F Pharmaceutically acceptable agents for use in the present pharmmaceutical
compositions include carriers, excipients, diluents, antioxidants, preservatives, coloring,
flavoring and difuting agents, emulsifying agents, suspending agents, solvents, fillers,
bulking agents, buffers, delivery vehicles, tonicity agents, cosolvents, wetting agents,
complexing agents, buffering agents, antimicrobials, and surfactants.

[00196] Neutral buffered saline or saline mixed with serum albumin are exemplary
appropriate carriers. The pharmaceutical compositions can include antioxidants such as
ascorbic acid; low molecular weight polypeptides; proteins, such as serum albumin,
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino

acids such as glycine, glutamine, asparagine, arginine or lysine; monosaccharides,
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agents such as BDTA; sugar alcohols such as mannitol or sorbitol; salt-forming
counterions such as sodium; and/or nonionic surfactants such as Tween, pluronics, or
polyethylene glyool (PEG). Also by way of example, suitable tonicity enhancing agents
include alkali metal halides (preferably sodium or potassium chloride), mannitol, sorbitol,
and the like. Suitable preservatives include benzalkonium chloride, thimerosal, phenethyl
alcohol, methylparaben, propylparaben, chiorhexidine, sorbic acid and the like. Hydrogen
peroxide also can be used as preservative. Suitable cosolvents include glycerin, propylene
glycol, and PEG. Suitable complexing agents include caffeine, polyvinylpyrrolidone,
beta-cyclodexirin or hydroxy-propyl-beta-cyclodextrin. Suitable surfactants or wetling
agents inciude sorbifan esters, polysorbates such as polysorbate 8G, tromethamine,
lecithin, cholesterol, tyloxapal, and the like. The buffers can be conventional buffers such
as aceiate, borale, citrate, phosphate, bicarbonate, or Tris-HCL Acetate buffer may be
about pH 4-5.5, and Tris buffer can be about pH 7-8.5. Additional pharmaceutical agents
are set forth in Remington's Pharmaceutical Sciences, 18th Edition, A. R, Gennaro, ed.,
Mack Publishing Company, 1990.

{00191} The composition can be in lquid form or in a lyophilized or freeze~dried form
and may include one or more Iyoprotectants, excipients, surfactants, high molecular
weight structural additives and/or bulking agents (see for example US Patents 6,685,940,
6,566,329, and 6,372,716). In one embodiment, a Iyoprotectant is included, which is 4
non-reducing sugar such as sucrose, lactose or frehalose. The amount of Iyoprotectant
generally included is snch that, upon reconstitution, the resulting formulation will be
isotonic, although hypertonic or stightly hypotonic formulations also may be suitable. In
addition, the amount of lyoprotectant should be sufficient to prevent an unacceptable
amount of deg-ada?ion and/or aggregation of the protein upon lyophilization. Exemplary
lyoprotectant concentrations for sugars (e.g., sucrose, lactoss, trehalose) in the pre-
Iyophilized formulation are from about 10 mM to about 400 mM. Ia another embodiment,
a surfactant is included, such as for example, nonionic surfactants and ionic surfactants
such as polysorbates (e.g. polysarbate 20, polysorbate 80); poloxamers {e.g. poloxamer
188); poly (ethylene glycol) phenyl ethers (e.g. Triton); sodium dodecy! sulfate (SDS);
sodium laurel sulfate; sodium octyl glycoside; lavryl-, myristyl-, linoleyl-, or stearyl-

sulfobetaine; lauryl-, myristyl-, liﬂolayl—' or stearyl-sarcosine; linoleyl-, myristyl-, or cetyl-
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mytistarnidopropyl-, palmidopropyl-, or isostearamidopropyl-dimethylamine; sodium
methyl cacoyl-, or disodium methyl ofeyl-taurate; and the MONAQUAT™. series (Mona
Industries, Inc., Paterson, N.J.), polvethyl glycol, potypropyl glycol, and copolymers of
ethylene and propylene glycol (e.g. Pluronics, PF68 etc). Exemplary amounts of surfactant
that may be present in the pre-lyophilized formulation are from about 0.001-0.5%. High
molecular weight structural additives (e.g. fillers, binders) may include for example,
acacia, albumin, alginic acid, caleium phosphate (dibasic), cellulose,
carboxymethylcelluiose, carboxymethylcetulose sodium, hydroxyetlryicellnlose,
hydroxypropylcellulose, hydroxypropylmethyleelhslose, microcrystalline cellulose,
dextran, dexirin, dextrates, sucrose, tylose, pregelatinized starch, calcium sulfate, amylose,
glycine, bentonite, maltose, sorbitol, ethylcellnlose, disodium hydrogen phosphate,
disodium phosphate, disodinm pyrosulfite, polyvinyl alcohol, gelatin, glhucose, guar gum,
liquid glucose, compressible sugar, magnesium atuminum silicate, maltodextrin,
polyethylene oxide, polymethacrylates, povidone, sodium alginate, fragacanth
microcrystalline cellulose, starch, and zein. Exemplary concentrations of high molecular
weight structural additives are from 0.1% to 10% by weight. In other embodiments, a
bulking agent (e.g., manuitol, glycine) may be included. '
[30192] Compositions can be suitable for parenteral administration. Exemplary
compositions are suitable for injection or infusion into an animal by any route available to
the skilled worker, such as intraarticular, subcutaneous, intravenous, intramuscular,
intraperifoneal, mtracerebral {infraparenchymal), intracerebroventricular, intramuscular,
intraccular, intraarterial, or intralesional routes. A paventeral formulation typically will be
a sterile, pyrogen-free, isofonic aqueous solution, optionally containing pharmaceutically
acceptable preservatives,
[00193]  Examples of non-agueous solvents are propylene glycol, polyethylene glycol,
vegetable oils such as olive oil, and injectable organic esters such as ethyl oleate, Aqueous
carriers include water, alcoholic/aqueous solutions, emulsions or suspensions, including
saline and buffered media. Parenteral vehicles include sodium chloride solution, Ringers'
dextrose, dextrose and sodium chloride, lactated Ringer's, or fixed oils, Intravenous

vehicles include flnid and nutrient replenishers, electrolyte replenishers, such as those
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1980, which is incorporated herein by reference.

[00194] Pharmaceutical compositions described herein can be formulated for controlled
or sustained delivery in a manner that provides local concentration of the product (e.g.,
bolus, depot effect) and/or increased stability or half-life in a particular local environment.
'The compositions can include the formulation of IL-13 binding antibodies, antibody
fragments, nucleic acids, or vectors of the invention with particulate preparations of
polymeric compounds such as polylactic acid, polyglycolic acid, etc., as well as agents
such as a biodegradable matriy, injectable microspheres, microcapsular particles,
microcapsules, bioerodible particles beads, Hposomes, and implantable delivery devices
that provide for the controlled or sustained release of the active agent which then can be
delivered as a depot injection. Techniques for formulating such sustained- or controfled-
delivery means are known and a variety of polymers have been developed and used for the
controlled release and delivery of drugs. Such polymers are typically biodegradable and
biocompatible. Polymer hydrogels, including those formed by complexation of
enantiomeric polymer or polypeptide segments, and hydrogels with temperature oy pH
sensifive properties, may be desirable for providing drug depot effect because of the mild
and aqueous conditions tvolved in trapping bioactive protein agents (e.g., antibodies).
See, for example, the description of controlled release porous polymeric microparticles for
the delivery of pharmaceutical compositions in PCT Application Publication WO
93/15722.

[00295]  Suitable materials for this purpose include polylactides (see, e.g., U.S. Patent
3,773,919), polymers of poly-(a-hydroxycarboxylic acids), such as poly-D-(-)-3-
hydroxybutyric acid (EP 133,9884), copolymers of L-glutamic acid and gamma ethyl-L-
glutamate (Sidman et al., Biopolymers, 22: 547-556 (1983)), poly (2-hydroxyethyl-
methacrylate) (Langer et al,, J. Biomed. Mater. Res., 15: 167-277 (1981), and Langer,
Chem. Tech,, 12: 98-105 (1982)), ethylene vinyl acetate, or poly-D(~)-3-hydroxybutyric
acid. Other biodegradable polymers include poly(lactones), poly(acetals),
poly(orthoesters), and poly(orthocarbonaies). Sustained-release compositions also may

mclude liposomes, which can be prepared by any of several methods known in the art (see,
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aggravate the condition. This can be determined by routine screening in aniral models of
the target disorder or, if such models are unavailable, in normal ammatls.

{00196] Microencapsulation of recombinant proteins for sustained release has been
performed successfully with human growth hormone (thGH), interferon- (thIFN--),
interleukin-2, and MN rgp120, Johnson et al., Nat. Med., 2:795-799 (1996); Yasuda,
Biomed. Ther.,, 27:1221-1223 (1993); Hora et al., Bio/Technologv, 8:755-758 {1990);
Cleland, "Design and Production of Single Immunization Vaccines Using Polylactide
Polyglycolide Microsphere Systems," in Vaccine Design: The Subunit and Adjuvant
Approach, Powell and Newman, eds, (Plenum Press: New York, 1995), pp. 439-462; WO
97/03692, WO 96/40072, WO 96/07399; and U.S. Pat. No. 5,654,010, The sustained-
release formulations of these proteins were developed using poly-lactic-coglycolic acid
(PLGA) polymer due to its biocompatibility and wide range of biodegradable properties.
The degradation products of PLGA, lactic and glycolic acids can be cleared quickly within
the human body. Moreover, the degradability of this polymer can be depending on its
molecular weight and composition. Lewis, "Controlled release of bioactive agents from
lactide/glycolide pelymer,” in: M. Chasin and R. Langer (Eds.), Biodegradable Polymers
as Drug Delivery Systems (Marcel Dekker: New York, 1990), pp. 1-41. Additional
examples of sustained release compositions include, for example, EP 5 8,481A,U.S. Pat.
No. 3,887,699, EP 158,277A, Canadian Patent No. 1176565, U. Sidman et al.,
Biopolymers 22, 547 [1983], R. Langer et al,, Chem. Tech. 12, 98 [1982], Sinha et al, J.
Control. Release 90, 261 [2003], Zhu et al., Nat. Biotechmol. 18, 24 [2000], anfi Dai et al,,
Colloids Surf B Biointerfaces 41, 117 {2005].

[00197] Bioadhesive polymers are also contemplated for use in or with compositions of
the present invention. Bioadhestves are synthetic and naturally occurring materials able o
adhere to biological substrates for extended time periods. For example, Carbopol and
polycarbophil are both synthetic cross-linked derivatives of poly(acrylic acid).
Bioadhesive delivery systems based on naturally occurring substances include for example
hyaluronic acid, also known as hyaluronan. Hyaluronic acid is a naturally occurring
mucopolysaccharide consisting of residuss of D-glicuronic and N-acetyl-D-glucosamine.

Hyaluronic acid is found in the extracellular tissue matrix of vertebrates, including m
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<20tdve ti6dibd 24 2R as in synovial fluid and in the vitreous and aqueous humour of
the eye. Esterified derivatives of hyaluronic acid have Been used to produce microspheres
for use in delivery that are biocompatible and biodegrable (see for example, Coztivo et al.,
Biomaterials (1991) 12:727-730; European Publication No. 517,565; International
Publication No. WO 96/29998; Tllum et al., J. Conirolled Rel. (1994) 29:133-141).
Exemplary hyaluronic acid containing compositions of the present invention comprise a
hyaluronic acid ester potymer in an amount of approximately 0.1% to about 40% (w/w) of
an IL~-10 binding antibody or fragment to hyaluronic acid polymer. |
[66198]  Both biodegradable and non-biodegradable polymeric matrices can be used to
deliver compositions of the present invention, and such polymeric matrices may comprise
natural or synthetic polymers. Biodegradable matrices are preferred. The period of time
over which release occurs is based on selection of the polymer. Typically, release over a
period ranging from between a few hours and three to twelve months is most desirable.
Exemplary synthetic polymers which can be used to form the biodegradable delivery
system include: polymers of lactic acid and glycolic acid, polyamides, polycarbonates,
polyalkylenes, polyalkylene glycols, polyalkylene oxides, polyalkylene terepthalates,
polyvinyl alcohols, polyvinyl ethers, polyvinyl esters, poly-vinyl halides,
polyvinylpyrrolidone, polyglycolides, polysiloxanes, polyanhydrides, polyurethanes and
co-polymers thereof, poly(butic acid), poly(valeric acid), atkyl cellulose, hydroxyaikyi
celluioses, cellulose ethers, cellulose esters, nitro celluloses, polymers of acrylic and
methacrylic esters, methyl cellulose, ethyl cellulose, hydroxypropyl cellulose, hydroxy-
propyt methyl cellulose, hydroxybutyl methyl cellulose, cellulose acetate, cellulose
propionate, cellulose acetate butyrate, cellulose acetafe phthalate, carboxylethy! cellulose,
cellulose triacetate, cellulose suiphate sodium salt, poty(methyl methacrylate), poly(ethyl
methacrylate), poly(butylmethacrylate), poly(isobutyl methacrylate),
poly(hexylmethacrylate), poly(isodecyl methacrylate), poly(lauryl methacrylate),
poly(phenyl methacrylate), poly(methyl acrylate), poly(isopropyl acrylate), poly(isobutyl
acrylate), poly(octadecyl acrylate), polyethylene, polypropylene, poly{ethylene glycol),
poly(ethylene oxide), poly(ethylene terephthalate), poly(vinyl aleohols), polyvinyl acefate,
poly vinyl chloride, polystyrene and polyvinylpymolidone. Exemplary natural polymers
include alginate and other polysaccharides including dextran and celluiose, collagen,

chemical derivatives thereof (substitutions, additions of chemical groups, for example,
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alkyl, alkylene, hydroxylations, oxidations, and other modifications routinely made by
those skilled in the art), albumin and other hydrophilic proteins, zein and other prolamines
and hydrophobic proteins, copolymers and mixtures thereof. In general, these materials
degrade either by enzymatic hydrolysis or exposure to water in vivo, by surface or bulk
erosion. The polymer optionally is in the form of a hydrogel (see for example WO
04/009664, WO 05/087201, Sawhney, et al., Macromolecules, 1993, 26, 581-587,) that
can absorb up to about 90% of its weight in water and further, optionally is cross-linked
with multi-valent {ons or other polymers.

[00199]  Delivery systems also include non-polymer systems that are lipids including
sterols such as cholesterol, cholesterol esters and fatty acids or neutral fats such as mono~
di- and tri-glycerides; hydrogel release systems; silastic systems; peptide based systems;
wax coatings; compressed tablets using conventional binders and excipients; partially
fused implants; and the like. Specific examples include, but are not limited to: (a)
erosional systems in which the product is contained in a form within a matrix such as
those described in U.S. Pat. Nos. 4,452,775, 4,675,189 and 5,736,152 and (b) diffusional
systems in which a product permeates at a controlled rate from a polymer such as
described in U.S. Pat. Nos. 3,854,480, 5,133,974 and 5,407,686. Liposomes containing
the product may be prepared by methods known methods, éuch as for example (DE
3,218,121, Epstein et al,, Proc. Natl. Acad. Sci. USA, 82: 3688-3692 (1985); Hwang ct al.,
Proc. Natl. Acad. Sei. USA, 77: 4030-4034 (1980); EP 52,322; EP 36,676; EP 88,046; EP
143,949; EP 142,641; Japanese patent application 83-118008; U1.S. Pat. Nos. 4,485,045
and 4,544,545, and EP 102,324).

100200]  Alternatively or additionally, the compositions can be administered locally via
implantation into the affected area of a membrane, sponge, or other appropriate material
on to which an I1.-15 binding antibody, antibody fragment, nucleic acid, or vector of the
invention has been absorbed or encapsulated, Where an implantation device is used, the
device can be implanted into any suitable tissue or organ, and delivery of an IL-14 binding
antibody, antibody fragment, nucleic acid, or vector of the invention can be directly
through the device via bolus, or via continuous administration, or via cathefer using
continuous infusion.

100201} A pharmaceutical composition comprising an T1.-1/3 binding antibody, antibody

fragment, nucleic acid, or vector of the invention can be formulated for inhalation, such as
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for example, as a dry powder. Inhalation solutions also can be formulated in a liquefied
propellant for aerosol delivery. In yet another formulation, solutions may be nebulized.
Additional pharmaceutical composition for pulmonary administration include, those

| described, for example, in PCT Application Publication WO 94/20069, which discloses
pulmonary delivery of chemically modified proteins. For pulmonary delivery, the particle
size should be suitable for delivery to the distal lung. For example, the particle size can be
from 1 pm to 5 pm; however, larger particles may be used, for example, if each particle is
fairly porous.
060202}  Certain formulations containing IL-18 binding antibodies, antibody fragments,
nucleic acids, or vectors of the invention can be administered orally. Formulations
administered in this fashion can be formulated with or without those cartiers customarily
used in the compounding of solid dosage forms such as tablets and capsales. For example,
a capsule can be designed to release the active portion of the formulation at the point in the
gastrointestinal tract when bicavailability is maximized and pre-systemic degradation is
minimized, Additional agents can be included to facilitate absorption of a selective
binding agent. Diluents, flavorings, low melting point waxes, vegetable oils, lubricants,
suspending agents, tablet disintegrating agents, and binders also can be employed.
[00203]  Another preparation can involve an effective quantity of an IL-18 binding
antibody, antibody fragment, nucleic acid, or vector of the invention in a mixture with
non-toxic excipients which are suitable for the manufacture of tablets. By dissolving the
tablets in sterile water, or another appropriate vehicle, solutions can be prepared in unit
dose form. Suitable excipients include, but are not limited to, inert diluents, such as
calcium carbonate, sodium carbonate or bicarbonate, lactose, or calcium phosphate; or
binding agents, such as starch, gelatin, or acacia; or lubricating agents such as magnesium
stearate, stearic acid, or tale.
{06204]  Suitable and/or preferred pharmaceutical formulations can be determined in
view of the present disclosure and general knowledge of formulation technology,
depending upon the intended route of administration, delivery format, and desired dosage.
Regardless of the manner of administration, an effective dose can be caloulated according
to patient body weight, body surface area, or organ size. Further refinement of the
calculations for determining the appropriate dosage for treatment involving each of the

formulations described herein are routinely made in the art and is within the ambit of tasks
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[00205]  Additional formulations will be evident in light of the present disclosure,
including formulations invelving 1L-18 binding antibodies, antibody fragments, nucleic
acids, or vectors of the invention in combination with one or more other therapeutic
agents. For example, in some formulations, an IL-13 binding antibody, aniibody
fragment, nucleic acid, or vector of the invention is formulated with a second inhibitor of
an IL-1 signaling pathway Representative second inhibitors include, but are not limited to,
antibodies, antibody fragments, peptides, polypeptides, compounds, nucleic acids, vectors
and pharmaceutical compositions, such as, for example, those described in US 6899878,
US 2003022869, US 20060094663, US 20050186615, US 20030166069, WO/04022718,
WO/05084696, WO/05019259.  For example, a composition may comprise an IL-18
binding antibody, antibody fragment, nucleic acid, or vector of the invention in
combination with an IL-183 binding antibody, fragment, or a nucleic acid or vecior
encoding such an antibody ot fragment,
[00206] The pharmaceutical compositions can comprise IL-13 binding antibodies or
fragments in combination with other active agents. Such combinations are those useful for
their intended purposs. The active agents set forth below are ittustrative for purposes and
not intended fo be limited. The combinations which are part of this invention can be the
present antibodies and fragments and at least one additional agent selected from the lists
below. The combination can also include more than one additional agent, e.g., two or three
additional agents if the combination is such that the formed composition can perform its
intended function.
[00207]  Active agents or combinations with the present antibodies or fragments include
a non-steroidal anti-inflammatory drug (NSAID) such as aspirin, ibuprofen, and other
propionic acid derivatives (alminoprofen, benoxaprofen, bucloxic acid, carprofen,
fenbufen, fenoprofen, fluprofen, flurbiprofen, indoprofen, ketoprofen, miroprofen,
naproxen, oxaprozin, pirprofen, pranoprofen, suprofen, fiaprofenic acid, and tioxaprofen),
acetic acid derivatives (indomethacin, acemetacin, alclofenac, clidanac, diclofenac,
fenclofenac, fenclozic acid, fentiarac, fuircfenac, ibufenac, isoxepac, oxpinac, sulindac,
fiopinac, toimetin, zidometacin, and zomepirac), fenamic acid derivatives (flufenamic

acid, meclofenamic acid, mefenamic acid, aiflumic acid and tolfenamic acid),
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phenylbutazone). Other combinations include cycloorygenase-2 (COX-2) inhibitors.
Other active agents for combination include steroids such as prednisolone, prednisons,
methylprednisolone, betamethasone, dexamethasone, or hydrocortisone. Sucha
combination may be especially advantageous, since one or more side-effects of the steroid
can be reduced or even eliminated by tapering the steroid dose required when treating
patients in combination with the present antibodies and fragmenis.

[00208] Additional examples of active agents for combinations with [1-15 binding
antibodies or fragments for rheumatoid arthritis include cytokine suppressive anti-
inflammatory drug(s) (CSAIDs); antibodies to or antagonists of other human cytokines or
growth factors, for example, TNF, LT, IL-18, IL-2, I1-6, IL-7, IL-8, IL-15, IL-16, [L-18,
EMAP-II, GM-CSF, FGF, or PDGF. The 1L-18 binding antibodies and fragments can be
combined with antibodies to cell surface molecules such as CD2, CD3, CD4, CD8, CD25,
CD28, CD30, CD40, CD45, CD69, CDRO (B7.1), CD&6 (B7.2), CDYQ, or their ligands
including CD 154 (gp39 or CDAGL).

[00209]  Prefemred combinations of active agents may interfere at different points in the
autoimmune and subsequent inflammatory cascade; preferred examples include TNF
antagonists like chimeric, humanized or human TNF antibodies, D2E7, cA2
(Remicade™), CDP 571, anti-TNF antibody fragments (e.g., CDP870), and soluble p55 or
p75 TNF receptors, defivatives thereof, (p75TNFRIgG (Enbrel™) or pSSTNFR1gG
{Lenexcept), soluble IL-13 receptor (sIL-13), and also TNFa converting enzyme (TACE)
inhibitors; similarly IL-1 inhibitors (e.g., Interleukin-1-converting enzyme inhibitors, such
as Vx740, or IL-1RA etc.) may be effective for the same reason, Qther preferred
combinations include Interfeukin 11, anti-P7s and p-selectin glycoprotein ligand (PSGL).
Yet another combination are other key players of the autoimmune response which may act
parallel to, dependent on or in concert with IL-18 function.

[00210]  Active agents for Crohn's disease in which an antibody or an antigen binding
portion can be combined include TNF antagonists, for example, anti-TNF antibodies,
D2E7, cA2 (Remicade™), CDP 571, anti-TNF antibody fragments (e.g., CDP870),
TNFR-Ig constructs(p7STNFRIgG (Enbrelm) and pSSTNFRIgG (Lenercept)), anti-P7s,
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corticosteroids, for example, budenoside and dexamethasone. The [L-15 binding

antibodies or fragments may alsc be combined with agents such as sulfasalazine, 5-
aminosalicylic acid and olsalazine, and agents which interfere with synthesis or action of
proinflammatory cytokines such as IL-1, for example, IL-1 converting etizyme inhibitors
{e.g., Vx740) and JL.-1ra, The IL-15 binding antibodies or fragments may also be used
with T cell signaling inhibitors, for example, tyrosine kinase inhibitors 6-mercaptopurines.
The JL-1/3 binding antibodies or fragments can be combined with IL-11.

[00211] Other examples of active agents for multiple sclerosis with which the IL-13
binding antibodies or fragments can be combined include corticosteroids; prednisoione;
methylprednisolone; azathioptine; cyclophosphamide; cyclosporine; methotrexate; 4-
aminopyridine; tizanidine; interferon-G1a (Avonex; Biogen); interferon- 81b (Betaseron;
Chiron/Berlex); Copolymer 1 (Cop-1; Copaxone; Teva Pharmacentical Industries, Inc.);
hyperbaric oxygen; intravenous immunoglobulin; clabribine; antibodies to or antagonists
of other human cytokines or growth factors, for example, TNF, LT, IL-1, IL-2, IL-6, IL-7,
1.-8, IL-15, IL-16, [L-18, EMAP-I, GM-CSF, FGF, and PDGF. The IL-13 binding
antibodies or fragments can be combined with antibodies to cell surface molecules such as
CD2, CD3, Ch4, CDS8, CD25, CD28, CD30, CD40, Ch45, CD68, CDRO, CD86, CDY0 or
their ligands. The 1L-18 binding antibodies or fiagments may be combined with agents,
such as methotrexate, cyclosporine, FK506, rapamycin, mycophenolate mofetil,
leflanomide, NSAIDs, for example, ibuprofen, corticosteroids such as prednisolone,
phosphodiesterase inhibitors, adensosine agonists, antithrombotic agents, complement
inhibitors, adrenergic agents, agents which interfere with signalling by proinflammatory
cytokines such as TNFoor 1L-1 (e.g. TRAK, NIK, KK, p38 or MAP kinase inhibitors),
IL-18 converling enzyme inhibitors (e.g., Vx740), anti-P7s, p-selectin glycoprotein lgand
(PSGL), TACE mbhibitors, T-cell signalling inhibitors such as kinase inhibitors,
metalloproteinase inhibitors, sulfasalazine, azathioprine, 6-mercaptopurines, angiotensin
converting enzyme inhibifors, soluble cytokine receptors and derivatives thereof (e.g.
solable p55 or p75 TNF receptors, sH.-1 RI, sIL-1 RII, sIL-6R, soluble I1.-13 receptor
(siL~13)) and antiinflamumatory eytokines (e.g. IL-4, IL-10, IL-13 and TGF3).
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binding antibodies or fragments can be combined to include interferon-8, for example,
TFNQBla and IFNS1b; copaxone, corticosteroids, 1L~} inhibitors, TNF inhibitors, and
antibodies to CD40 ligand and CD80.

[00213]  The pharmaceutical compositions may include a therapeutically effective
amount or a prophylactically effective amount of the present 1L-18 binding antibodies ot
fragments. A therapeutically effective amount refers to an amount effective, at dosages
and for periods of time necessary, to achieve the desired therapeufic result. A
therapeutically effective amount of the antibody or antibody portion may vary accérding

to factors such as the disease state, age, sex, and weight of the individual, and the ability of
the antibody or antibody portion to elicit a desired response in the individual. A
therapeutically effective amount is also one in which any toxic or detrimental effects of
the antibody or antibody portion are outweighed by the therapeutically beneficial effects.
A prophylactically effective amount refers to an amount effective, at dosages and for
periods of time necessary, to achieve the desired prophylactic result. Typically, since a
prophylactic dose is used in subjects prior to or at an earlier stage of disease, the
prophylactically effective amount will be less than the therapeutically effective amount.
[00214]  IL-173 binding antibodies, antibody fragments, nucleic acids, or vectors of the
invention, can be employed alone or in combination with other active agents, which can be
in the same pharmaceutical composition or in a different pharmaceutical composition. For
example, such other active agents can comprise (i) IL-1 antagonist {e.g., recombinant IT- ‘
1Ra or an IL- trap), (if) an interleukin-1 receptor antagonist, (iii) a soluble TNF receptor-1,
(iv) a soluble TNF receptor-2 (e.&., etanercept), (iv) TNF inhibitor (e.g., an antibody such
as D2E7), and/or (v) a cancer therapy agent. Thus, for example, one or more of these
components can be included in the composition of the invention with an IL-1/3 binding
antibody, antibody fragment, nucleic acid, or vector of the invention.

[60215] It may be desirable in some instances to use a pharmaceutical composition
comprising an IL-16 binding antibody, antibody fragment, nucleic acid or vector of the
invention in an ex vivo manner. In this case, cells, tissues, or organs that Trave heen
removed from a patient are exposed to pharmaceutical compositions comprising an 11-16
binding antibody, antibody fragment, nucleic acid, or vector of the invention, after which

the cells, tissues, and/or organs are subsequently implanted back into the patient.



<220> <223> Synthetic <220> <221> MISC_FEATURE <222>(100)..(100)
<223> "Xaan is Ala, Val, Phe, Lys, or Asn <220> <221> MISC_FEATURE .
<222>(101)..(101) <223> "Xaan is Arg or Lys <400> 21 Gin Val Thr Len

Lys SldmsL:ely Pro Gly lle Len Lys Pro Set Gin 151015 Thr b @286k RR4261
Thr dye Ser Phe Ser Gly Phe Ser Len Ser Thr Set 202530 Gly Met Gly

Val Gly Trp lle Arg Gin Pro Set Gly Ly¥ Gly Len Gin 354045 Trp Len Ala
His lle Trp Trp Asp Gly Asp Gin Set Tyr Asn Pro Ser 505560 Len Lys Thr
Gi#PLE THr HeSetsiyainspiThmSei onearprisig wallob7bp8BO:Riedven

Lysdigd]rapatyalAer 1hs el dsk FarnblrFhidY, s 8eL09a.duaHia

é%%%ﬁ;tﬁ%%%%%? glfr g Ié%%%@%r@f gs\égslcéggd-{;ggei%,l ¥0%:!£gr%soscz)1%g gg—c%t%e the
polypeptides, selective binding agents, fragments, variants, or derivatives. Such cells may
be animal or human cells, and can be derived from the patient’s own tissue or from
another source, either human or non-human. Optionally, the cells can be immortalized
cells. However, in order 1o decrease the chance of an immunological response, it {s
preferred that the cells be encapsulated to avoid infiltration of surrcunding tissues. The
encapsulation materials are typically biccompatible, semi-permeable polymetic enclosures
or membranes that allow release of the protein product(s} but prevent destruction of the
celis by the patient’s imymune system or by other detrimental factors from the surrounding
tissues.
100217}  Methods used for membrane encapsulation of cells are known, and the
preparation of encapsulated cells and their implantation in patients has been described, for
example, in U.S. Patents 4,892,538, 5,011,472, and 5,106,627, A system for
encapsulating living cells is described in PCT Application Publication WO 91/10425.
Techniques for formulating a variety of other sustained or controlled delivery means, such
as liposome carriers, bio-erodible particles, or beads, are also known to those in the art,
and are described. The cells, with or without encapsulation, can be implanted into suitable
body tissues or organs of the patient.
[60218] A therapeutically or prophylactically effective amount of a pharmaceutical
composition comprising an IL-153 binding antibody, antibody fragment, nucleic acid, or
vector of the invention will depend, for example, upon the therapeutic objectives such as
the indication for which the composition is being used, the voute of administration, and the
condition of the subject. Pharmaceutical compositions are administered in a
therapeutically or prophylactically effective amount to treat an IL-1 related condition. A
“therapeutically or prophylactically effective amount” of an IL-10 binding antibody,
antibody fragment, nucleic acid, or vector of the invention is that amount which can treat
ot prevent one or more symptoms of an IF-1 related digease in a subject.
[00219]  Accordingly, it may be desirable to fiter the dosage of the IL-13 binding
antibody, antibody fragment, nucleic acid, or vector of the invention and modify the route

of administration as required to obtain the optimal therapeutic effect. Dosage ranges
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include from about 0.1 ng/kg to up to ehout 100 mg/kg or more (in terms of active agent
amaunt per unit of body weight of subject administered the active agent), depending on
the factors mentioned above. In other embodiments, the dosage ranges from about 0.1
pg/ke to about 100 mg/kg, from about 1 pg/kg to about 100 mg/kg, from about 5 pg/kg to
about 100 mg/kg, from about 0.5 mg/kg up to about 100 mg/ke, or from about 1 mg/kg up
to about 100 mg/kg. Other dosages can be appropriate. The composition can be
administered as a single dose, or as two or more doses (which may or may not contain the
same amount of an IL-13 binding antibody, antibody fragment, nucleic acid, or vector of
the invention) over time, or as a continuous infusion via, for example implantation device

or catheter,

[00220] Methods of Use

[00221] The antibodies, antibody fragments, nucleic acids, vectors, cells, and
compositions of the invention (collectively “the compounds and compositions of the
invention”) can be used for any purpose. For example, the compounds and compositions
of the invention can be uséd to research 1L-1 related mechanisms, as well as the diseases
and conditions associated with 1L-1 related mechanisms. However, the compounds and
compositions of the invention are especially useful to treat a subject (e.g., a magmal or a
human) in need of treatment for an IL-1 related condition, e.g., an autoimmune or
inflammatory disease or disorder. Accordingly, the invention provides a method of
treating or preventing a disease in a mammal comprising administering an effective
amount of the antibody or antibody fragment, nucleic acid, or vector of the invention to a
mammal in need thereof, whereby the disease is treated or prevented in the mammal. The
term “effective amount” refers to the amount of the antibody or antibody fragment, nucleic
acid, or vector of the invention needed to establish a prophylactic or therapeutic effect. As
used herein, treating a discase or condition is defined as temporarily or penmanently
reducing or eliminating the symptoms or progression of a disease or condition. Similarly,
preventing a disease or condition means temporarily or permanenily inhibiting, slowing, or
preventing the onset of a disease or condition (or the symptoms of a disease or condition).
[00222] The method of the invention can be used to treat or prevent any IL-1 related
disease or condition. For example, the present antibodies and fragments are contemplated

for use in the prophylaxis and treatment of IL-1 mediated diseases or medical conditions,
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e.g. inflammatory conditions, allergies and allergic conditions, cancers, hypersensitivity
reactions, autoimmune diseases, severe infections, and organ or tissue transplant rejection.
1L-1 related conditions include thewmatoid arthritis (RA), osteoarthritis, Crohn’s disease,
uleerative colitis (UC), septic shock, chronic obstructive pulmonary disease (COPD),
asthma, graft versus host disease, atherosclerosis, adult T cell leukemia, muttiple
myeloma, muitiple sclerosis, stroke, Alzhetmer’s disease. The present antibodies and
fragments can also be used to treat or prevent Neonatal Onset Multisystem Inflammatory
Disorder (NOMID/CINCA), systemic onset juvenile idiopathic arthritis, Stills disease,
CAPS, or Muckle-Wells syndrome.

[60223] In general, a disease or condition can be considered an IL-16 related disease or
condition if it is associated with elevated levels of IL-18 in bodily fluids or tissue ot if
cells or tissues taken from the body produce elevated levels of IL-18 in culture.

1006224}  For example, the present methods can be used to treat or prevent Neonatal
Onset Multisystem Inflammatory Disorder (NOMID/CINCA), systemic onset juvenile
idiopathic arthritis, CIAS1 Associated Periodic Syndromes (CAPS), Stills disease, or
Muckle-Weils syndrome.

[00225]  As another example, the present methods can be used to treat or prevent
rheumatoid arthritis, osteoarthritis, Crohn’s disease, ulcerative colitis, septic shock,
chronic obstructive pulmonary disease, asthina, graft versus host disease, atherosclerosis,
adult T cell leukemia, multiple myeloma, multiple sclerosis, stroke or Alzheimer’s disease.
[00226]  As yet another example, the present methods can be used fo treat or prevent
systemic onset juvenile idiopathic arthritis, rheumatoid arthritis, osteoarthritis,
atherosclerosis, or myasthenia gravis.

[00227] Other examples of IL-16 related conditions are acute pancreatitis; ALS;
cachexia/anorexia, including ATDS-induced cachexia; asthma and other pulmonary
diseases; autoimmune vasculitis; CIAS1 Associated Periodic Syndromes (CAPS); chronic
fatigue syndrome; Clostridium associated illnesses, inclnding Clostridium-associated
diarrhea; coronary conditions and indications, including congestive heart failure, coronary
restenosis, myocardial infarction, myocardial dysfunction (e.g., related to sepsis), and
coronary artery bypass grafl, cancers, such as multiple myeloma and myelogenous (e.g.,
AML and CML) and other leukemias, as well as tumor metastasis; diabetes (e.g., insulin

diabetes); endometriosis; familial Cold Autoinflammatory Syndrome (FCAS), familial
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mediterranean fever (FMI); fever; fibromyalgia; glomerulonephritis; praft versus host
disease/transgplant rejection; hemohorragic shock; hyperalgesia; inflammatory bowel
disease; inflammatory conditions of a joint, including psoriatic arthritis (as well as
osteoarthritis and rheumatoid arthritis); inflammatory eye discase, as may be associated
with, for exampile, comeal transplant; ischemia, including cerebral ischemia (e.g., brain
injury as a result of trauma, epilepsy, hemorrhage or stroke, each of which may lead to
neurodegeneration); Kawasaki's disease; leaming impainment; lung diseases (e.g., ARDS);
myopathies (e.g., muscle protein metabolism, especially in sepsis); neurctoxicity {e.g., as
induced by HIV); osteoporosis; pain, including cancer-related pain; Parkinson's disease;
periodonial disease; pre-term labor; psoriasis; reperfusion injury; side effects from
radiation therapy; sleep disturbance; temporal mandibular joint disease; twmor necrosis
factor receptor-associated periodic fever syndrome (TRAPS); uveitis; or an inflarnmatory
condition resulting from strain, sprain, cartilage damage, trauma, orthopedic surgery,
infection or other discase processes.

{00228} The present antibodies and fragments are also contemplated for use in the
freatment recipients of heart, lung, combined heart-lung, liver, kidney, pancreatic, skin or
corneal transplants, including allograft rejection or xenograft rejection, or for the
prevention of graft-versus-host digease, such as following bone marrow transplant, or
organ transplant associated arferiosclerosis.

[00229]  The present antibodies and fragments are contemplated for use in the treatment
or prevention of autoimmune disease or inflammatory conditions, in particular
inflammatory conditions with an aetiology including an autoimmune component such as
arthritis (for example rheumatoid arthritis, arthritis chronica progrediente and arthritis and
rheumatic diseases, including inflammatory conditions and rheumatic diseases involving
bone loss, inflammatory pain, hypersensitivity (including both airways hypersensitivity
and dermal hypersensitivity) or allergies. Specific anfo-immune diseases for which the
present antibodies and fragments may be employed include autoimmune haematological
disorders (including e. g. hemolytic anaenia, aplastic anaemia, pure red cell anaemia and
idiopathic thrombocytopenia), systemic lupus erythematosus, polychondritis, sclerodoma,
Wegener granulomatosis, chronic active hepatitis, myasthenia gravis, psoriasis, Steven-
Johnson syndrome, idiopathic sprue, autoimmune inflammatory bowel disease (including

¢. g. ulcerative colitis, Crokn's disease and Irritable Bowel Syndrome), endocrine Graves
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disease, sarcoidosis, multiple sclerosis, primary biliary cirrhosis, juvenile diabetes
(diabetes mellitus type I), uveitis (anterior and posterior), keratoconjunctivitis sicea and
vernal keratoconjunctivitis, interstitial Iung fibrosis, psoriatic arthritis or
glomerulonephritis (with and without nephrotic syndrome, e. g. including idiopathic
nephrotic syndrome or minimal change nephropathy?).

[00230] The present antibodies and fragments are also conternplated for use in the
treatment, prevention, or amelioration of asthma, bronchitis, pneumoconiosis, pulmonary
emphysema, and other obstructive or inflammatory diseases of the airways. The
antibodies or fragments for treating undesirable acute and hyperacute inflammatory
reactions which are mediated by IL-lor involve production, especially or the promotion of
TNF release by IL-1, e. g. acute infections, for example septic shock {e. g., endotoxic
shock and adult respiratory distress syndrome), meningitis, pneumonta; and severs burns ;
and for the treatment of cachexia or wasting syndrome associated with morbid TNF
release, consequent fo infection, cancer, or organ dysfunction, especially AIDS-related
cachexia, e.g., associated with or consequential to HIV infection.

[00231] The present andibodies and fragments are also contemplated for use in treating
diseases of bone metabolism including osteoarthritis, osteoporosis and other inflammatory
arthritides, and bone loss in general, including age-related bone loss, and in particular
periodontal disease.

1002321  The present antibodies and fragments are also contemplated for use in the
treatment or prevention of CIAS1 Associated Periodic Syndromes (CAPS), mcluding each
of Neonatal Onset Muitisystem Inflarnmatory Disorder (NOMID), Muckle-Wells
Syndrome (MWS), and Familial Cold Autoinflammatory Syndrome (FCAS). Mutations
in the gene CIAS] are now recognized as being responsible for three rare genetic
syndromes: Neonatal Onset Multisystem Inflammatory Disorder (NOMID), Muckle-Wells
Syndrome (MWS), and Familial Cold Awntoinflammatory Syndrome (FCAS). (Hoffman ct
al. 2001 Naure 29:301-305; Feldmann et al. 2002 Am J Hum Genet 71:198-203;
Aksentijevich et al. 2002 Arthritis Rheum 46:3340-3348). In aggregate, these conditions
are known as "CAPS." CIAS] encodes a protein called NALP3 that is a component of the
“inflammasome”, a subcellular enzyme complex that regulates the activity of caspase 1.

Caspase 1 is the enzyime that cleaves the inactive pro-form of the proinflammatory
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cytokine, IL-1, into its biologically active form (Agostini et al. 2004 supra). Mutations in
CIASI lead to increased production of [L-1.

100233}  The antibody or antibody fragment, nuclsic acid, or vector of the Invention is
typically administered to the mammal or human as a pharmaceutical composition
comprising an antibody or antibody fragment, nucleic acid, or vector of the invention and
a pharmaceutically acceptable carrier. Pharmaceutical compositions suitable for use in
conjunction with the method of freating or preventing a disease are as previously described
herein.

[00234] The antibody or antibody fragment, nucieic acid, or vector of the invention can
be administered to the manimal as the sole active agent, or in conjunction with one or
more other agents that disrupt IL-1 receptor signaling. An agent that disrupts 1L-1
receptor signaling can be any compound or composition that inhibits an interaction
between 11-183 and IL-1 receptor. For example, agents that disrupt IL-1 receptor signaling
include antibodies that bind to IL-14 or to the TL-1 receptor, recombinant IL-1Ra (e.z,
from Amgen Inc., Thousand Oaks, CA), and IL-1 receptor “frap” peptides (e.g., from
Regeneron Inc., Tarrytown, NY). When two or more agents that disrupt I1-1 receptor
signaling are used, they can be administered together (e. g., in a single pharmaceutical
composition), or they can cach be administered separately (e.g., in separate pharmaceutical
compositions).

[00235}  The antibody, fragment, nucleic acid, or vector of the invention can be
administered to a mammal in combination or in conjunction with one or more other active

agents for treating or preventing IL-1 mediated conditions or diseases are set forth above.

[00236] Diagnostic Uses

[00237]  In addition to therapeutic uses, the present antibodies and fragments can be
used in diagnostic methods to detect IL~13 (for example, in a biological sample, such as
serum or plasma), using a conventional immunoassay, such as an enzyme linked
immunosorbent assays (ELISA), an radioimmunoassay (RIA) or tissue
immunchistochemistry. A method for detecting IL-18 in a biological sample can comprise
the steps of contacting a biological sample with one or more of the present antibodies or
fragments and detecting either the antibody or fragment bound to IL-1 8 or unbound

antibody or fragment, to thereby detect IL-18 in the biological sample. The antibody or
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fragment can be directly or indirectly labeled with a detectable substance to facilitate
detection c;f the bound or unbound antibody. Suitable detectable substances include
various enzymes, prosthetic groups, fluorescent materials, luminescent materials and
radioactive materials. Examples of suitable enzymes include horseradish peroxidase,
alkaline phosphatase, B-galactosidase, or acetylcholinesterase; examples of suitable
prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of
suitable fluorescent materials include umbelliferone, fiuorescein, fluorescein
isothiocyanate, thodamine, dichlorotriazinylamine fluorescein, dansyl chloride or
phycoerythrin; an example of a luminescent material includes luminol; and examples of
suitable radioactive material include ™1, 'I, S or H.

[00238] Rather than labeling the antibody, IL-1f3 can be assayed in biological fluids by
a competition immunoassay uiilizing IL-18 standards labeled with a detectable substance
and an unlabeled anti-IL~13 antibody. In this assay, the biological sample, the labeled rIL-
18 standards and the anti-IL-18 antibody are combined and the amount of labeled IL-18
standard bound to the unlabeled antibody is determined. The amount of 1L-18 in the
biological sample is inversely proportional to the amount of labeled IL-18 standard bound

to the anti-IL-13 antibody.

EXAMPLES
[00239] The following examples further illustrate the invention but, of course, should
not be construed as in any way limiting its scope.
[00240]  In the following Examples, reference is made to various antibodies of the
present invention, including the antibodies designated AB1, ABS5, and AB7. As
mentioned above, AB1 comprises a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO:4 and a light chain variable region comprising the amino
acid sequence of SEQ ID NO:9. AB5 comprises a heavy chain variable region comprising
the amino acid sequence of SEQ ID NO:8 and a light chain variable region comprising the
amino acid sequence of SEQ ID NO:9, AB7 comprises a heavy chain variable region
comprising the amino acid sequence of SEQ ID NO:15 and a light chain variable region
comprising the amino acid sequence of SEQ ID NO:11.
[00241]  For various comparisons in the following Examples, reference is made to an

antibody designated AB-control, a commercially available antibody with relatively high
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affinity for IL-18. AB-control is a murine antibody which is believed to have a heavy
chain comprising the sequence of SEQ ID NO:40 and a light chain comprising the
sequence of SEQ ID NO:41, These murine sequences are set forth in U.S., Patent
Application Publication No, 2003/00268006, at Figures 6A and 6B.

[00242] Inseveral of the Fxamples that follow, ABS and AB7 are shown to have
unexpectedly higher affinity to human IL-18 than AB-control.

EXAMPLE 1

[00243]  This example illustrates the binding affinities of certain antibodies of the
mwvention to [L-18.
[00244] Antibodies designated AB1 and AB5 were assayed for I1-18 bindiﬁg
properties using & KINEXA™ device {from Sapidyne Instruments Inc., Boise, [D). The
amino acid sequences of the heavy and Light chain variable regions of antibodies AB1 and
ABS are provided in Figs. 2 and 3. A commercially available antibody with relatively
high affinity for YL-13 (herein AB-conirol) was assayed for comparison.
[00245] 1L-15 binding assay results are summarized in Table 1. Kp values represent
the binding dissociation constants for the respective antibody-IL-1/3 complexes. Kp was
calculated as the ratio of “off rate” (rate of dissociation for the antibody-1L-15 complex) to
“on rate” (rate of association for the anitbody-IL-15 complex). A lower Xy rate is
indicative of higher antibody affinity.

Table 1: IL-13 Binding Results

Antibody Kp (pM)
AB-control 3.06
AB1 (invention) 18.63
ABS5 (invention} 0.261

[00246]  The results of these experiments show that AB! and ABS bind IL-18 with high
affinity. The affinities for 11L-18 of the antibodies of the invention are comparable to, or
better than, the binding affinity of AB-control for IL~18.



<223>"Xaa"is Arg or Lys <400>24 Gin Val Gin Leu Gin Glu Bar Gly
Pro Gly Leu Val Lys Pro Set Gin 151015 Thr Leu Set Leu Thr Cys Set
Phe Set Gly Phe Set Leu Set Thr Set 202530 Gly Met Gly Val Gly Trp lle
g Laindgsespet Gly Lys Gly Leu Glu 354045 Trp Leu Ala Hisstle dspddizazer
Asp Gly Asp Glu Set Tyr Asn Pro Set 505560 Leu Lys Ser Arg Leu Thr lle
Set Lys Asn Thr Set Lys Asn Gin Val 55707580 Set Leu Lys lle Thr Set
Val Thr Ala Ala Asp Thr Ala Val Tyr Phe 859095 Cys Ala Arg Xaa Xaa Tyr
Asp Pro Pro Trp Phe Val Asp TrpGH@HRE 2

[00247]  This example iilustrates the in vifro inhibition of IL-15 using antibodies of the

invention,

[00248}  The IL-1f inhibitoxy potencies of AB1 and ABS antibodies (see Example 1)
were evaluated using a bioassay that measures the 1113 stimulated release of IL-6 from
human fibroblasts. As in Example 1, AB-control was used as a comparative sample.
Details of the assay are described in Dinarello et al., Current Protocols in Imnunology,
Ch. 6.2.1-6.2.7, John Wiley and Sons Inc., Hoboken, NJ, 2000, Briefly, human MRCS
human fibroblasts from the American Type Culture Collection (ATCC) Manassas, VA
(ATCC #CCL-171) were grown to confluency in multi-well plates. Cells were treated
with titrated doses of ABS antibody. Cells were subsequently contacted with (1) 100 pg/ml
of IL-1(3 or (ii) 100 pg/ml of IL-18 and ABI or ABS antibody (from Example 1).
Negative control cells were not stimulated with IL-18. The amounts of I.-6 released in
cach group of treated cells were measured using an IL-6 ELISA kit from BD Pharmingen
(Franklin Lakes, NJ) according to the manufacturer’s instructions. ELISA results are
depicted in Fig. 5 and summarized in Table 2. ICs is the concentration of antibody

required to inhibit 50% of IL-6 released by IL-18 stimulation.

Table 2: ELISA Results

Antibody ICsp (nM)
AB-control 0.017
ABI (invention) 0.15
ABS (invention) 0.014

[00249]  These results demonstrate the in vifro potency of the antibodies of the
invention to inhibit ILL-18. Furthermore, inhibition of IL-15-stimulated cytokine release in
MRC 5 has been shown to correlate with the agent’s ability to inhibit IL-1 mediated
activity in vivo. Thus, these results indicate that the antibodies of the invention will have

IL-18 inhibitory efficacy in vivo.

EXAMPLE 3
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activity of human IL-1 was tested fn mice. Details of the assay are described in
Beonomides et al., Nafure Med., 9: 47-52 (2003). Briefly, male C57/B16 mice (Jackson
Laboratory Bar Harbor, Maine) were injected intraperitoneally with titrated doses of ABS
(Example 1), AB-control (Exampie 1), or control 1gG (Jackson ImmunoResearch
Laboratoties, West Grove, PA). Twenty-four hours after aniibody injection, mice were
injected subcutaneously with recombinant human IL-1£ (thil-18) (from PeproTech

Inc., Rocky Hill, NJ) at a dose of 1 pg/kg. Two hours post-thIL-18 injection (peak IL-6
response time), mice were sacrificed, and blood was collected and processed for serum.
Serum IL-6 levels were assayed by ELISA (BD Pharmingen, Franklin Lakes, NJ)
according to the manufacturer’s protocol. Percent inhibition was calculated from the ratio
of TE-6 detected in experimental animal serum to IL-6 detected in control (multiplied by
100).

[60252] The results are set forth in Fig. 6. The ability to inhibit the in vivo activity of
T1.-173 is assessed as a function of 11.-1§ stimulated 1L-6 levels in serum. As illustrated by
Fig. 6, the ABS antibody was as effective, if not more effective, than AB-control for
inhibiting the in vivo activity of human IL-15. 3 pg of AB3 was as effective asa 10 ug of
AB-control in this assay.

[00253]  Thus, the results indicate that the tested antibodies are useful for the inhibition
of IL-1p activity in vivo. These tesults also show that a single injection of ABS can block

the systemic action to IL-14 stimulation over a prolonged period of time.

EXAMPLE 4

[60254]  The following example illustrates the preparation of an antibody in accordance
with the invention. |
[00255] A number of human enginecred antibody sequences were generated using
HUMAN ENGINEERING ™ technology as described in Studnicka et al., Protein Engineering,
7: 805-814 (1994), and in U.S. Patents 5,766,886, 5,770,196, 5,821,123, and 5,869,619,

" and PCT Application Publication WO 93/11794. Generated human engineered antibody
sequences include ABS.1, AB52, AB5.3 and AB5.4. As shown in Figs. 3 and 4, each of



115120 <210> 26 <211> 120 <212> PRT <213> Artificial <220> <223>
Synthetic <400> 26 Gin Val Gin Leu Gin Glu Set Gly Pro Gly Leu Val Lys
Pro Set Gin 151015 Tin- Leu Set Leu Thr Cys Set Phe Set Gly Phe Set
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Glu Ser Tyr Asn Pro Set 505560 Leul’ys Set Arg Lou Thr lle Ser Lys Aso
Thr Set Lys Asn Gin Val 65707580 Sat Leu Lys lle Thr Sat Val Thr Ala Ala
AbpseTiaryEizes? abTyrigHe OBYEYSE Oy sy ABRAHIgeNspiRies PYeTro
Rhg ¥l Ak T Bl GlmdQ 9340 Gl Tisd BihyabddMcVak Sabeats, X,

and X; of the CDR3 correspond to alanine and arginine, valing and arginine,

phenylalanine and arginine, lysine and lysine, or asparagine and arginine, respectively.

EXAMPLE S
[00256] Antibodies designated ABS and AB7 (a human engineered antibody sequence)
were assayed for TL~13 binding properties using a kinetic exclusion assay performed on a
KINEXA™ device in a manner like that described in Bxample 1. Additional description
about KAINEXA™ devices and operation for antibody characterization is available from
the manufacturer and can be found in the published literature, for example U.S. Patent No.
6,664,114 (Sapidyne, Inc.); and Darling et of., “Kinetic Exclusion Assay Technology:
Characterization of Molecular Interactions.” ASSAY and Diug Development
Technologies, 2004, 2, 647-657. The KINEXA™ device performs a kinetic exclusion
assay, and fits the data to various theoretical curves and thus determines Kp as well as
other properties, such as 95% confidence intervals for Kp. The KINEXA™ device is
generally more sensitive than other devices (e.g., 2 BiaCore device) for analysis of affinity
characteristics such as dissociation constants and off-rates,
{00257}  The amino acid sequences of the heavy and light chain variable regions of ABS
and AB7 are provided in Figs. 3 and 4A, respectively. IL-13 binding assay results are
summarized n Table 3. As in Example 1, K was calculated as the ratio of “off rate” to

“on rate”, and a lower Kp rate is indicative of higher antibody affinity.

Table 3
Antibody Kp (pM)
ABS 0.24
AB7 0.30

[00258] The results of these experiments show that ABS (congistent with results
observed in Example 1) and AB7 bind IL-18 with unexpectedly high affinity, which is
represented by the unexpeciedly low values for their dissociation counstants,

[00259] Figs. 7, 8, and 9 show the binding affinities of antibodies designated AB1,

ABS, and AB7, respectively, as determined from one representative experiment for each
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using KINEXA analysis. Fig. 7 reflects the results set forth in Table 1, while Figs. 8 and 9
reflects the results set forth in Table 3,

[60260]  Inaddition to the values set forth in Table 3, the KINEXA assay results also
indicate low and high 95% confidence imervals (Kp-low and Kp-high). For AB3, Kp-low
was 0.07 pM, and Kp-high was 0.72 pM. For AB7, Kp-low was 0.11 pM, and Kp-high
was 0.74 pM.

[08261] Similar Kyp-low and Kp-high values were found in the assay set forth in
Example 1. For AB-conirol, Kp-low was 1.62 pM, and Kp-high was 5.23 pM. For AB1,
Ep-low was 13.38 pM, and Xp-high was 24.84 pM. For ABS, Kp-low was 0.11 pM, and
Kp-high was 0.56 pM,

[00262] The KINEXA assay results indicate that ABS and AB7 had an unexpectediy-

lower dissociation constant than AB-conirol.

EXAMPLE 6
[00263]  This example illustrates the in vitro inhibition of IL-10 stimulated release of
IL-6. ICsy for inhibiting I -1 3 stimulated release of IL-6 from human fibroblasts was
agsayed for several antibodies of the present invention as follows.
[60264] The IL-~173 inhibitory potency of ABS and AB7 was evaluated in a manner like
that described in Example 2, using a bioassay that measures the IT.-15 stimulated release
of IL-6 from human fibroblasts. Figs. 10-12 show binding curves for individual assays on
various antibodies. Fig. 10 shows the inhibition of I1-6 release from human fibroblasts by
antibodies designated ABI, AB2 and AB3, and the results of these three individual assays
indicated that ABI had an ICsg of 0.029 nM (29 pM), AB2 had an ICso of 0.076 nM (76
pM), and AB3 had an ICs 0of 0.214 nM (214 pM) . Fig. 11 shows the inhibition of IL-6
release from human fibroblasts by antibodies designated AB1 and AB7 in an additional
assay. Fig. 12 shows the inhibition of IL-6 release from human fibroblasts by antibodies
ABS5 and AB7, as well as the commercially available Kineret®. The results indicated that
ABS5 and AB7 had substantially better potency with respect to inhibiting IL-18 than
Kineret®, based on ICsp determinations in the assays. Kineret®is a man-made protein that
is similar to a naturally occurring protein called interleukin-1 receptor antagonist (IL-1ra)
found in the body. Figs 10-12 show individual assay resulis for the potency of the

antibodies or Kineret® in terms of percent inhibition of IL-6 without the antibody, and
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Table 4 shows the ICs calculated from those individual assays. ICs is the concentration

of antibody or Kineret® required to inhibit 50% of TL-6 released by IL-18 stimulation.

Table 4
Antibody [Cs (Nm)
ABS 0.0049 (4.9 pM)
AB7 0.0044 (4.4 pM)
Kinerst 0.0454 (45.4 pM)

[60265] Inaddition to the individual assay resulis reporied in Tables 2 and 4 and shown
in Figures 6, 10, 11 and 12, other individual assays were conducted for each of ABL, AB7
and AB-control. A mean ICsp can be calculated from individual assay results. A mean
ICso for AB1 0f 66.7 pM was calculated fyom individual assay results of 35 pM, 30 pM,
150 pM (this value is also shown in Table 2), and 52 pM. A mean I[Csy for AB7 of 5.6 pM
was calculated from individual assay results of 7.3 pM, 4.2 pM, 4.5 pM, 4.4 pM (this
value is also shown in Table 4), 6.0 pM, 5.0 pM, and 7.8 pM. A mean ICs, for AB-control
of 8.9 pM was calculated from individual assay results of 5.0 pM, 17.0 pM (this value is
also shown in Table 2), and 4.9 pM.

[00266]  These results demonsirate the in vifro potency of the AB1, AB5 and AB7 to
inhibit IL-3. Furthermore, inhibition of IL-18-stimulated cytokine release in human
fibroblasts has been shown to correlate with the inhibiting agent’s ability to inhibit IL-1
mediated activity in vivo. Thus, these results indicate that the antibodies of the invention

will have YL-13 inhibitory efficacy in vivo,

EXAMPLE 7
100267}  This example illustrates the in vive inhibition of TL-15 using JL-18 binding
antibodies.
[60268}  The in viveo efficacy of AB5, ABI and AB7 and their ability to block the
biological activity of human IL-13 were tested in mice in a manner like that described in
Example 3. Results from testing ABS5 and AB1 are set forth in Fig, 13, and results from
testing ABS and AB7 are set forth in Fig, 14. The ability to inhibit the i vivo activity of
IL-13 was assessed as a function of IL-18 stimulated 1L-6 levels in serum. As illustrated
by Figs. 13 and 14, the AB1, AB3 and AB7 antibodies were effective for inhibiting the in
vivo activity of human IL-18.
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EXAMPLE 8
[00270] This Example illustrates that af least some IL-1 3 binding antibodies according
to the present invention are cross-reactive with IL-18 from some mammals other than
humans, and are not cross-reactive with IL-14 from other non-human mammals. Antibody
designated AB7 (an antibody that binds to human IL-13 with high affinity) was assayed
for binding to [L-18 from non-human mamrsals, namely rthesus macague, cyromolgus
monkey, dog, guinea pig, and rabbit.
[00271]  Fresh heparanized whole blood from shesus macague, cynomolgus monkey,
dog, guinea pig and rabbit was obtained from Charles River Labs. The whole blood was
separated by Ficoll density gradient centrifugation and peripheral blood mononuclear cells
(PBMC’s) were isolated. For each species” PBMC, 2.5x10° cells/ml were incubated in
peripheral RPMI media with and without 50ng/m} Lipopolysaccharide LPS (E. Coli
055:B35), and supernatants were collected at 24 hours pos_t—stimulation. LPS i intended to
stimulate the production of IL-1 by the PBMC’s. 2 ml of each supernatant was incubated
for 3 hours with 2 ug of AB7 followed by addition of 50 ul protein A-Sepharose bead
slurry to immunoprecipitate the AB7/IL-13 complex. Human IL-13 (Peprotech) was
spiked into RPMI and run as immunoprecipliation/Western blot controls. After
centrifugation and washing of the Protein A-Sepharose beads, all samples were loaded
onto a SDS-PAGE gel and run at 120V for 1 hour. Following transfer to Immobdon-P
membrane at 22V overnight and blocking with 5% nonfat milk, AB7 was incubated at 2
ng/m! with the membrane for 2 hours. A secondary goat anti-human IgG antibody
conjugated with horseradish peroxidase (HRP) was added following wash steps and
detection was with one step tetramethyl benzidine (TMB) solution.
{0027 2]  Pigs. 15 and 16 show the Western blots obtained from this procedure. On the
left side of the blot shown in Fig. 15 (lanes 1-3) are the controls in which varying amounts
(5 ng, 10 ng, and 20 ng) of human IL~13 were added to the RPMI media. Near the bottom
of the blot, bands can be seen in sach of the lanes at a region corresponding to a molecular
weight of approximately 17 kDa. These bands are indicative of the binding of AB7 to
human IL-18. The middle lane (lane 4) is the RPMI media. On the right side of the blot
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shown in Fig. 15 (lanes 5-8), the results for the samples from cynomolgus monkey and

rhesus macaque are shown. Lanes 5 and 6 are the cynomolgus monkey samples without
LPS and with 50 ng LPS added to the RPMI media, respectively. Lanes 7 and & are the
rhesus macaque samples without LPS and with 50 ng LPS added to the RPMI media,
respectively. Near the bottom of the Western blot, bands can be seen in Lanes 6 and 8 (the
samples to which LPS was added) at a region comresponding to a melecular weight of
approximately 17 kDa. These bands in Lanes 6 and 8 are indicative of cross-reactivity of
AB7 with primate [L-15, namely IL-13 from cynomolgus monkey and rhesus macaque.
[00273] Fig. 16 shows Westem blots for controls and samples from PBMC's of dog,
gitinea pigs, and rabbits, On the left side of the blots shown in Fig. 16 (lanes 1-4) are the
controls in which varying amounts (5 ng, 10 ng, 50 ng, and 200 ng) of buman IL-16 were
added to the RPMI media. Near the bottom of the blot, bands can be seen in each of the
lanes at a region corresponding to a molecular weight of approximately 17 kDa. These
bands are indicative of the binding of AB7 to human IL-15. Lane 5 inFig. 135 is the RPMI
media. Lanes 6-8 are the results for the samples from dog PBMC's, with no LPS, 50 ng
LPS and 200 ng LPS, respectively. Lanes 9 and 10 are the results for the samples from
guinea pig PBMC's, with no LPS and 50 ng LPS, respectively. Lanes 11 and 12 are the
results for the samples from rabbit PBMC's, with no LPS and 50 ng, respectively, Near
the bottom of the Western blot, bands can be seen in Lanes 7, § and 12 (the dog and rabbit
samples to which LPS was added) at a region corresponding to a molecular weight of
approximately 17 kDa. These bands in Lanes 7, 8 and 12 are indicative of cross-reactivity
of AB7 with dog I1.-13 and rabbit I1.-18. The absence of a visible band i Lane 10
{guinea pig PBMC with 50 ng LPS added) indicates that AB7 was not cross-reactive with
guinea nig [1.-13,

[00274}  These results indicate that AB7 is cross-reactive with I1-18 from several non-
human mammals, namely rhesus macaque, cynomolgus monkey, dog, and rabbit, but is

not cross-reactive with Il.-153 from at least one other non-human mammal, namely guinea

pig.

EXAMPLE O
[00275]  This Example further iltustrates that at least some IL-13 binding antibodies

according to the present invention are cross-reactive with IL-18 from other non-human
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mammals. Antibody AB7 was assayed for binding to IL-18 from non-human mammals,
namely mouse and rat.

[00276] Recombinant human, mouse and rat IL-10 (Peprotech) were loaded in reducing
and non-reducing condition onto a SDS-PAGE gel and run at 120V for 1hr. Following
transfer to Immobilon-P membrane at 22V overnight and blocking with 5% nonfat milk,
AB7 was incubated at 2 pg/ml with the membrane for 2 hours. A secondary goat anti-
human IgG HRP conjugated antibody was added following wash steps and defection was
with one sfep TMB solution.

[00277]  Fig. 17 shows the Western blot obtained byr the foregoing procedures. Lanes |
and 2 are for non-reduced and reduced human [L-1 3, respectively. Lanes 3 and 4 are for
non-reduced and reduced mouse IL-13, respectively. Lanes 5 and 6 are for non-reduced
and reduced rat IL-13, respectively. At the botiom of the blot, bands can be seen in each
of the lanes at a region corresponding to a molecular weight of approximately 17 kDa.
These bands are indicative of the presence IL-15, which in turn is indicative of the binding
of AB7 to human [L-13, mouse IL-13, and rat [L-15. These results indicate that AB7 is

cross-reactive with rodent IL-15.

EXAMPLE 10
[60278]  This Example further illustrates that at least some IL~18 binding antibodies
according to the present invention are inhibifors of 11-15 from humans and at least some
non-human mammais. Antibody AB7 was assayed for inhibiting the proliferation of D10
cells stimulated by human, rhesus macaque, mouse and rat IL-18.
[00279] D10.G4.1 (D10) cells are murine T helper cells with specificity for the
conalbumin antigen from egg white. This cell line was derived from the AKR/J mouse
(H—2k MHC haplotype) and requires I1.-1 and antigen receptor activation for growth,
proliferation, and survival. The D10 cell line is highly sensitive to IL.-1 and can respond
to 11-1 from several species (including human, monkey, mouse, and rat) which allows for
testing the cross-reactive neutralizing potential of an 1L-18 binding antibody or fragment,
such as AB7. D10 proliferation is not affected by LPS or by macrophage-derived
cytokines such as IL-6 and TNF-a. As a result, D10 assays can be used to assess the

specific IL-1 activity from endogenous sources (i.e., LPS-activated macrophages).
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[00280] D10 cells were activated with Concanavalin A (Con A) and a constant level of
recombinant or native source of IL-1 in the presence or absence of several concentrations
of AB7. Cells were plated at 2x10%well and stimulated with 2.5 pg/ml Con A and
different concentrations of IL-14. Cells were cultared for 72 hours and proliferation was
measured by adding the redox viability dye Alamar Blue during the last 8-14 hours of
culture and assessing the O.D.s7.600

[60281] To test t11e'p0tency and species cross-reactivity of AB7, the D10 bioassay was
performed using the following concentrations of recombinant or native IL-15: 10 pg/ml
recorgbinant human 1L-13; 10 pg/ml recombinant rhesus IL-18; 10 pg/ml mouse 1L-15;
and 100 pg/m] rat IL-13. For the D10 assay employing endogenous human IL-15, a 1:360
dilution of supernatant from LPS-activated human PBMC’s was used. Different
concentrations of AB7 were tested with each TL-15. ICse measurements were determined
using Graphpad Prism. Mean, standard deviation (SD), and standard error (SEM) for ICsp
were calculated using Microsoft Excel.

[00282] Results from the D10 assay are summarized in Table 5, which includes the
mean ICsy and the SEM (based on 4 experiments for recombinant human IL-15 and 3
experiments for the [1-14 from other sources). AB7 was highly potent in neutralizing
recombinant human IL-18 and endogenously produced (native) human IL-15. AB7 was
also highly potent in neutralizing recombinant rhesus macaque IL-13. AB7 also
neutralized recombinant mouse IL-13 with lower potency, having an ICs; that was 1000-

fold higher compared to human. AB7 did not have significant activity against vat IL~18 in

this assay.
Table 5: ELISA Results
ICsy (pM) SEM (pM)
recombinant human 11-18 24 +0.52
endogenously produced (native) human [L-15 | 2.6 +0.11
recombinant rhesus macaque 1L-18 2.7 +0.73
recombinant mouse IL-18 2618 +60.9

[00283] These results indicate that AB7 is a highly potent neutralizing antibody against

human I1-18, with similar potency against recombinant and native forms of the cytokine.
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Activity against the non-human primate rhesus macaque 1L-153 was similar as that against
human IL-18. Thus, at least some antibodies and fragments of the present invention
encompass antibodies and fragments having substantially the same potency against human
11-18 and primate [L-13 and/or having substantially the same potency against
reconmibinant human IL.-1§4 and endogenous human IL-18. These resulis also indicate that

AB7 also neutralizes mounse IL-15.

) EXAMPLE 11
[00284] This Example illustrates the mapping of the IL-18 epiiope to which at least
some antibodies of the present invention (for example, the antibody designated AB7) bind.
[00285] A PepSpot™ peptide artay (JPT Pepﬁde Technologies, Berlin, Germany) was
used to identify the I1.~18 key amino-acid residues (epitope) involved in the binding of
AB7. A scan of twelve amino-acid peptides, spanning the entire IL-13 amino-acid
sequence, each peptide overlapping by 11 amino acid to the previous one, were
synthesized directly on a membrane. The membrane carrying the peptides was probed
with AB7 af a concentration of 2 pg/mi, for 2 Tir at room temperature. Binding of AB7 to
membrane bound peptides was detected using a secondary HRP-conjugated goat anti-
human antibody, followed by enhanced chemiluminescence (ECL). The peptides spots
corresponding to I1-15 residues 83-105 scored positive for binding to AB7.
{00286} This mapping indicates that AB7 binds to an epitope within the sequence
corresponding to residues 83-105 of the mature IL-15 protein. The sequence comprises
the amino acids ESVDPKNYPEKKMEKRFVENKIE, and AB7 is exemplary of
aniibodies that bind to an epitope within this sequence. It is expected that the antibodies
designated ABS, ABS, AB9, and others, such as antibodies having the heavy chain of SEQ
ID NQ:29 and the light chain of SEQ ID NO:27, also bind to an epitope contained in this

sequence.

EXAMPLE 12
{00287}  This example illustrates the in vifro inhibition of IL-18 using an antibody of the
invention in an cell based assay IL-8.
[00288]  Fresh, heparinized peripheral blood was collected from healthy donors. 180 pl

~ of whole blood was plated in a 96-weil plate and incubated with various concentrations of
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the antibody AB7 and 100 pM rhiL-15. For Kineret®~treated samples, Kineret® and rhiL-
1B were combined 1:1 prior to mixing with blood. Samples were incubated for 6 hours at
379C with 5% CO,. Whole blood cells were then lysed with 50 pl 2.5% Triton X-100.
The concentration of interleukin-8 (IL-8) in cleared lysates was assayed by ELISA
{(Quantikine human IL-8 ELISA kit, R&D Systems) according to manufacturer’s
instractions. IL-8 concentrations in AB7 and Kineret® treated samples were compared fo
a control sample treated with anti-KLH control. The results are depicted in Fig. 18 and
summarized in Table 6, ICso is the concentration of antibody required to inhibit 50% of
118 released by 1L-18 stimulation.

Table 6
ICs (pM)
AB7 19 pM
Kineret” 53.4pM

[00289]  These results demonstrate the in vifro potency of the AB7, as measured by
inhibition of IL-13 stimulated release of 11.-8. These results showing groater potency
compared with Kineret® indicate that the antibodies of the invention will have IL-13

inhibitory efficacy in vivo.

EXAMPLE 13
[00290]  This example illustrates that the antibodies of the invention have surprisingly
high affinity in comparison to an antibody having a similar sequence.
[00291]  ABS was compared to AB-contiol in terms of sequence and binding affinity.
ARS5 comprises the heavy chain variable region set forth in SEQ ID NO:8 and the light
chain variable region set forth in SEQ ID NO:9. AB-control is believed to comprise the
heavy chain variable region set forth in SEQ ID N0O:38 and the light chain variable region
set forth in SEQ ID NO:39. Those sequence set forth in U.8. Patent Application
Publication No. 2003/0026806, at Figures 6A and 6B. ABS5 and AB-control have the same
complementarity determining regions in their heavy and light chain variable regions,
Their heavy chains differ by three amino acid residues in framework region 3, located at
positions 68, 74 and 86 in SEQ ID NOS: 8 and 38. Their respective light chains differ by

one amino acid residue in framework region 3, located at position 72 in SEQ ID NOS: 9
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and 39, Despite the similarities in the sequences of their heavy and light chain variable
regions, including the same CDRs, ABS and AB-contro! differ significantly and
unexpectedly in their binding affinity. As discussed in Examples 1 and 5 above, ABS5 was
found to have a dissociation constant of less than 0.3 pM {with a Kp-low of 0.11 pM, and
a Kp-high of 0.56 pM), and AB-control was found to have a dissociation constant of 3 pM
(with a Kp-low of 1.62 pM, and a Kp-high of 5.23 pM). Given the similarities in amino
acid sequence, it is surprising that ABS has higher affinity by an order of magnitude.

™ technology, as described in

[00292] AB7 was generated using HUMAN ENGINEERING
Example 4. The light and heavy chain variable regions of AB7 include low and moderate
risk positions in the sequences of light and heavy chain variable regions AB5. AB7
comprises the heavy chain variable region set forth in SEQ ID NO:15 and the light chain
variable region set forth in SEQ ID NO:11.

[00293]  AB7 was compared to AB-control and AB5 in terms of sequence and binding
affinity. AB7 and AB-control have the same complementarity determining regions in their
heavy and light chain variable regions. Their heavy chains differ at two of the three
positions in framework region 3 (positions 74 and 86 in SEQ ID NOS: 15 and 28) where
ABS differed from AB-coutrol; however, at position 68 in SEQ ID NO: 15, AB7 has the
same amino acid as AB-control. In the light chain of AB7, position 72 in SEQ ID NO: 11
differs from both AB-control and AB5. AR7 includes several other differences in the
light and heavy chain variable regions when compared to AB-conirol and AB5 by virtue
of the HUMAN ENGINEERING™ process. Despite the inclusion of changes at moderate risk
positions, and particularly in view of the changes in AB7 compared to ABS3 at position 68
in the heavy chain variable region and at position 72 in the light chain variable region,
AB7 and ABS have similar dissociation constants, and AB7 differs significantly and
unexpectedly from AB-control with respect to binding affinity. As discuss in Example 5
above, AB7 was found to have a dissociation constant of 0.3 M {with a Kp-low of 0.11
pM, and a Kp-high of 0.74 pM). ABS5 was found to have a dissociation constant of 0.24
pM (with a Kp-low of 0.07 pM, and a Kp-high of 0.72 pM). Given the changes made in
moderate risk positions, and the overall similarities in amino acid sequence, particularly in
the CDRs,, it is swiprising that AB7 has similar affinity to AB5 and higher affinity than
AB-control by an order of magnitude.
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an IL-1B epitope such that the bound antibody does not substantially prevent the antibody-
bound IL-1P from binding to IL-1 receptor type I. This Example employs a Biacore®

kinetic analysis instrument to exantine whether IL-1f3 bound to one of the present

antibodies (AB7) can still bind to IL-1 receptor type L.

[06295]  For this Example, AB7 was immobilized on the surface of a CM-5 sensor chip
in a Biacore instrument as follows. Using HBS-EP (Biacore®, Inc.) as runming buffer, the
temperature was set to 25°C, the flow rate was set to 10 pL/min, and the flow path was
directed to flow cell 2 only. 135 pL of each of NHS and ECD solutions (Biacore®, nc.)
were mixed, and 70 pL of the NHS/ECD solution was immediately injected in the flow
path. Then 91 uL of an AB7 solution (~20 ug/mL in 10 mM sodium acetate buffer

(Biacore®, Inc.)) was injected, followed by 70 pL of 1M Ethanolamine (Biacore®, Inc.).

Approximately 5650 RU of AB7 was thus immobilized. To prepare a reference surface,

the flow path was changed to flow cefl 1 only. 135 pL of each of NHS and ECD solutions

(Biacore®, Inc.) were mixed, and 70 nL of the NHS/ECD solution was immediately

_injected in the flow path, followed by 70 pL 1M Ethanolamine (Biacore®, Inc.).

[06296] The Biacore® instrument was then ready for the analysis of whether IL-1§

bound to AB7 would still bind to IT.-1 receptor type 1. For this analysis, solible IL-1

receptor type I (IL~1 sRI) was used, and the binding of IL-1 sRY 10 a complex of AB7/IL-

1P was tested as follows. TL-1 sRI (RnDSystems cat#269-1R-100/CF) and TL-138

(Peprotech, cat#200-01B) were separately diluted to 10 ug/ml. in HBS-EP. The flow rate

was set to 10 uL/min. The flow path for the Biacore® instrument was set to flow cells 1

and 2, and reference subtraction of floweell 2 from floweell 1 was used to determine a

response differential. Fig. 19 shows the measured response differential from the Biacore®

instrument over the course of the analysis. Fig. 20 provides an illustration of the steps

used in the analysis, indicating the separate additions to the flow cell of (A) IT.-1 sRI, (B)

IL-1B, and (C) IL-1 sRI, in that order.

[00297] At 200 seconds, 20 pL of IL-1 sRI was injected o verify absence of binding

directly to immobilized AB7 (injection A in Figs. 19 and 20}. As shown in Fig, 19, TL-1

sRI did not increase the response units, which indicates that IL-1 sRI did not bind directly
to the immobilized AB7.
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[00298] At 600 seconds, approximately 1000 RU of IL-1b was bound by AB7, forming

a AB7/TL~1p complex on the chip surface (injection B in Figs. 19 and 20). The increase in
response tmits indicates that the 1T.-1 bound to the immobilized AB7. 20 pL of TL-1 sRI
was next injected at 1200 seconds to test binding of IL-1 sRI to the complex of AR7 and
I1.-18. Approximately 1500 RU of IL-1 sRI bound to the ABT7/IL-1B complex (injection
C in Figs. 19 and 20). This fncrease in response units indicates that IL-1 sRI bound to the
1L-1p/AB7 complex. |

[00299]  This Example indicates that IL-1 sRI binds to I1.-1P but does not bind to ABY,
and that AB7 binds to an IL-18 epitope such that the bound AB7 does not substantially
prevent the IL-15 from binding to IL-1 sRL

[00300] Al references, including publications, patent applications, and patents, cited
herein are hereby incorporated by reference to the same extent as if each reference were
individually and specifically indicated to be fucorporated by reference and were set forth
in its entirety herein,

[06301] The use of the terms “a” and “an” and “the” and similar referents in the context
of describing the invention (especially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated herein or
clearly contradicted by context. The terms “comprising,” “having,” “inciuding,” and
“containing” are to be construed as open-ended terms (i.c., meaning “including, but not
limited fo,”) unless otherwise noted. Wherever an open-ended term is used to deseribe a
feature or element of the invention, it is specificaily contemplated that a closed-ended term
can be used in place of the open-ended term without departing from the spirit and scope of
the invention. Recitation of ranges of values herein are merely intended fo serve as a
shorthand method of referring individually to each separate value failing within the range,
unless otherwise indicated herein, and each separate value is incorporated into the
specification as if it were individually recited herein. All methods described herein can be
performed in any suitable order unless otherwise indicated herein or otherwise clearly
contradicted by context. The use of any and all examples, or exemplary language (e.g.,
“such as™) provided hesein, is intended merely to better illuminate the invention and does

not pose & limitation on the scope of the invention unless otherwise claimed. No language
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in the specification should be construed as indicating any non-claimed element as essential
to the practice of the invention.

[60302] Preferred embodiments of this invention are described herein, inchuding the
best mode known to the inventors for carrying out the invention. Variations of those
preferred embodiments may become apparent to those working in the art upon reading the
foregoing description. The inventors expect skilled artisans to employ such variations as
appropriate, and the inventors intend for the invention to be practiced otherwise than as
specifically described herein. Accordingly, this invention includes all modifications and
equivalents of the subject mater recited in the claims appended hereto as permitted by
applicable law. Moreover, any combination of the above-described elements i all
possible variations thereof is encompassed by the invention unless otherwise indicated

herein or otherwise clearly contradicted by context.
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CLAIM(S):

1. An IL-1 binding antibody or IL-18 binding fragment thereof comprising a
heavy chain variable region comprising the amino acid sequence of SEQ ID NO: 28 and a

light chain variable region comprising the amino acid sequence of SEQ 1D NG 27,

2. The antibody or antibody fragment of claim 1, wherein the antibody or
fragment comprises the amino acid sequence of SEQ 1D NO: 2, SEQ ID NO: 23, or SEQ ID
NO: 24,

3. The antibody or antibody fragment of claim 1 , wherein the antibody or

fragment binds to human IL-18 with a dissociation constant of about 1 pM or less.

4, The antibody or antibody fragment of any of claims 1-3, wherein the antibody

or fragment binds to human IL-1B with a dissociation constant of about 0.3 pM or less.

5. The antibody or antibody fragment of claims 1-3, wherein the antibody or

fragment binds to human IL-18 with a dissociation constant of about 0.24 pM,

6. The antibody or antibody fragment of claims 1-3, wherein the antibody or

fragment binds to human IL-1B with a dissociation constant of about 0.11 pM.
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the antibody or fragment competes with the binding of an antibody having the light chain

variable region of SEQ ID NO:11 and the heavy chain variable region of SEQ ID NO:15.

8. The antibody or antibody fragment of any of claims 1-7, wherein the antibody

or antibody fragment is humanized or human engineered.

9. The antibody or antibody fragment of any of claims 1-7, wherein the antibody

or antibody fragment is human.

10.  The antibody or antibody fragment of any of claims 1-9, wherein the antibody

or antibody fragment is a neutralizing antibody.

[1. The antibody or antibody fragment of any of claims 1-10, wherein the

antibody or antibody fragment comprises a lambda light chain.

12, The antibody or antibody fragment of any of claims 1-10, wherein the

antibody or antibody fragment comprises an 1gG2 region.

13, The antibody or antibody fragment of any of claims 1-10, wherein the
antibody or antibody fragment is an Fab, an F(ab',, an Fv, a single-chain antibody fragment,

or a variant or derivative of any one of these antibodies or fragments.
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14.  The antibody or antibody fragment of any of claims 1-10, wherein the
antibody or antibody fragment is a multispecific antibody, a diabody, a triabody, a tetrabody,
a minibody, a linear antibody, a chelating recombinant antibody, a tribody, a bibody, an
mtrabody, a nanocbody, a small modular immunopharmaceutical (SMIP), a binding-domain
immunoglobulin fuston protein, a camelized antibody, a Vyy containing antibody, or a

variant or derivative of any one of these antibodies or fragments.

15, The antibody or antibody fragment of any of claims 1-14, wherein the
antibody or antibody fragment comprises a heavy chain variable region comprising one of
the amino acid sequences of SEQ I NO: 8, 14 and 15, and a light chain variable region
comprising one of the amino acid sequences of SEQ ID NOS: 9, 10 and 11.

16.  The antibody or antibody fragment of any of claims 1-14, wherein the
antibody or antibody fragment comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO: §, and a light chain variable region comprising the

amino acid sequence of SEQ ID NOS: 9.

17. The antibody or antibody fragment of any of claims 1-14, wherein the
antibody or antibody fragment comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO: 15, and a light chain variable region comprising the

amino acid sequence of SEQ ID NOS: 11.

18. The antibody or anttbody fragment of any of claims 1-14, wherein the
antibody or antibody fragment comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO: 14, and a light chain variable region comprising the

amino acid sequence of SEQ ID NOS: 10.
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19. The antibody or antibody fragment of claims 1 or 2, wherein the antibody or

antibody fragment has a dissociation constant less than 3 pM.

20. The antibody or antibody fragment of claims 1 or 2, wherein the antibody or

antibody fragment has a dissociation constant of about 2 pM or less.

21. An IL-18 binding antibody or IL-18 binding fragment thereof, wherein the antibody
or antibody fragment binds to human TL-15 with a dissociation constant between about 6 pM and
about 50 pM, and wherein the antibody has an ICs, for inhibiting IL-18 stimulated release of IL-6
from human fibroblasts between about 5 pM and about 200 pM, and wherein the antibody or
antibody fragment comprises a heavy chain variable region comprising the amino acid sequence of
SEQ ID NO: 4 and a light chain variable region comprising the amino acid sequence of SEQ ID NO:
9.

22, The antibody or antibody fragment of claim 21, wherein the antibody or antibody

fragment binds to human IL-18 with a dissociation constant between about 13 pM and about 25 pM.

23 The antibody or antibedy fragment of any of claims 1-22, wherein the antibody or

antibody fragment does not detectably bind to IL-1a.
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24, The antibody or antibody fragment of any of claims 1-23, wherein the antibody
or antibody fragment does not cross-react with a target other than IL-18.

25. The antibody or antibody fragment of any of claims 1-24, wherein the antibody
or antibody fragment binds to one or more of rodent IL-18, primate IL.-18, dog 1L.-18, and rabbit
IL-18.

26. The antibody or antibody fragment of any of claims 1-24, wherein the antibody
or fragment binds to mouse IL-1 with higher affinity than to rat IL-18.

27. The antibody or antibody fragment of any of claims 1-26, wherein the antibody

or fragment does not bind to guinea pig IL-18.

28. An IL-18 binding antibody or IL-13 binding fragment thereof comprising a
heavy chain variable region and a light chain variable region, wherein the heavy chain variable
region-comprises one or more substitutions, deletions, or additions to the amino acid sequence of
SEQ ID NO:28, and wherein the light chain variable region comprises one or more substitutions,
deletions, or additions to the amino acid sequence of SEQ ID NO:27, and the antibody or
fragment has the same or substantially the same affinity and specificity of epitope binding as an
IL-18 antibody or IL-18 binding fragment thereof which comprises the-amino acid sequence set

forth in SEQ ID NO:28 and the amino acid sequence set forth in SEQ 1D NO:27,

29. A nucleic acid encoding the antibody or antibody fragment of any of claims 1-

28.

30. The nucleic acid of claim 29, wherein the nucleic acid comprises the sequence of

SEQ D NO: 38.
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31. The nucleic acid of claim 29, wherein the nucleic acid comprises the

sequence of SEQ ID NO: 39,
32. A nucleic acid comprising a nucleic acid sequence that encodes a heavy chain
variable region of an antibody, wherein the heavy chain variable region comprises the amino

acid sequence of SEQ ID NO: 28.

33. The nucleic acid sequence of claim 32, wherein the nucleic acid encodes a

heavy chain variable region comprises the amino acid sequence of SEQ ID NO: 2, 23 or 24,

34, A nucleic acid comprising a nucleic acid sequence that encodes a light chain
variable region of an antibody, wherein the light chain variable region comprises the amino
acid sequence of SEQ ID NO: 27.

35. A vector comprising the nucleic acid of any of claims 29-33.

36. A cell comprising the nucleic acid of any of claims 29-33 or the vector of

claim 34,

37.  The cell of claim 36, wherein the cell is an embryonic stem cell or a fertilized
egg.

38. A transgenic animal comprising the cell of claim 36 or 37.

39, A hybridoma that produces the antibody or antibody fragment of any of

claims 1-27.

40, A composition comprising (a) the antibody or antibody fragment of any of
claims 1-27, the nucleic acid of any of claims 29-33, or the vector of claim 34, and (b) a

suitable carrier.
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41.  The composition of claim 40, wherein the carrier is a pharmaceutically

acceptable carrier.

42. The composition of claim 41, wherein the composition is in a form suitable
for intraarticular, subcutaneous, intravenous, intraperitoneal, intracerebral
(intraparenchymal), intracerebroventricular, intramuscular, intraocular, intraarterial,

intralesional, oral or inhalation administration.

43.  The composition of claim 41, wherein the composition comprises a

lyoprotectant, a surfactant, a filler, a binder, and/or bulking agent.

44, The composition of claim 41, wherein the composition is a controlled-release

or sustained-release pharmaceutical composition.

45.  The use an effective amount of (a) the antibody or antibody fragment of any
of claims 1-27, (b} the nucleic acid of any of claims 29-34, (c) the vector of claim 35, or (d)
the composition of claims 40-44 in the manufacture of a medicament for treating or
preventing an IL-1 related disease or condition in a mammal, wherein the IL-1 related

disease or condition is an inflammatory disease, autoimmune disease, or a cancer.

46. The use of claim 45, wherein the [L-1 related disease or condition is selected
from rheumatoid arthritis, osteoarthritis, Crohn’s disease, ulcerative colitis, septic shock,
chronic obstructive pulmonary disease, asthma, graft versus host disease, atherosclerosis,

adult T cell leukemia, multiple myeloma, multiple sclerosis, stroke or Alzheimer’s disease.

47.  The use of any of claims 45-46, wherein the IL-1 related disease or condition
is Neonatal Onset Multisystem Inflammatory Disorder (NOMID/CINCA), systemic onset
juvenile idiopathic arthritis, CIAS1 Associated Periodic Syndromes (CAPS), Stills disease,
or Muckle-Wells syndrome.
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48.  The use of any of claims 45-47, wherein the IL-1 related disease or condition
is systemic onset juvenile idiopathic arthritis, rtheumatoid arthritis, osteoarthritis,

atherosclerosis, or myasthenia gravis.

49.  The use of any of claims 45-47, wherein the mammal is a human.
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Lys Gly Leu Clu 354045 Trp Len Ala His lle Trp Trp Asp Gly Asp Gin Ser
Tyr Asn Pro Ser 505560 WO 2007/002261PCT/1iS2006/024261 27/44

Leu Lys Ser Arg Leu Thr lle Ser Lys Asp Thr Ser Lys Asn Gin Val
6§§ﬁ)lﬁaoa$emdeemhysdia Tis-Sex:VatTheAla-AlaAspiticsAlaMal Jyy Phe
859095 5 10 15

Asp Arg Val Thr Ile Xaa Cys Arg Ala Ser Gln Asp Ile Ser Asn Tvyr
20 25 30

Leuw Ser Trp Tyvr Gln Gln Lys Pro ¥aa Xas Xaa Val Lys Leu Leu Ile
35 40 45

Tyr Tyr Thr Ser Lys Leu His Ser Gly Val Prc Ser Arg Phe Ser Giy
50 55 &0

Ser Gly Ser Gly Thr Asp Tvr Xaa Leu Thr Tle Ser aAsn Leu Glu Gln
&5 70 75 80

Glu Asp Ile Ala Thr Tyr Phe Cys Leu Gln Gly Lyvs Met Leu Pro Trp
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ils Lys
100 105

<Z10> 2

<21i> 120

<212> PRT

<213> Artificial

<2320>
<223> Synthetic

<220>
<221>» MISC_FEATURE
<d22>  (3)..(3)

<223> *Xaa' is Thr or Gln

<220>

<221> MISC_FEATURE

<2Z22> {(5)..(5)

<223> 'Xama® is Lys or Gln

<220>

<221> MISC_FEATURE

<222>  (11)..{11)

<Z2Z3> "¥za® is Ile or Leu

<220>
<221> MISC_FEATURE
<#A2Z>  (12)..{12}

<223> FXaa" is Leu or Val

<220>



Cys Ala Arg Xaa Xaa Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gin
100105110 Gly Thr Leu Val Thr Val Ser Ser <210> <211> <212> <213>
<220> <223> <220> <221> <222> <223> <220> <221> <222> <223>
A4DBm7IL5%20 33 120 PRT Atrtificial Synthetic MISC_FEATURE/US2086/024261
(100).1100) "Xaaa is Ala,Val,Phe, MIC_FEATURE (101)..(101) uXaan is
Arg or Lys, but 33 Lys, or Asn is not Lys if position (100) is Lys Gin Val

Tic Leu Lys Glu Ser Gly Pro Gly lle Leu Lys Pro Ser Gin

«<221> MISC_FEATURE
<222»  (67)..(&7)
<223> 'Xaa' is Thr or Ser

<220>

<221> MISC_FEATURE

<222> {68)..{58}

<223> "Xaa" is Gln or Arg

<220>

<221> MISC_TFEATURE

<222> A{7TY.. (7T

<223> "Xaa" lg Arg or Lys

<220>
<2Z1> MISC FEATURE
<222> {B1)..(81)

<223» "Xaa" is Phe or Ser

<220>"

<221> MISC_FEATURE

<222> (88)..(88)

<223> *Xaa" i1s Asp or Thr

<220

<221l> MISC_FEATURE

«<222> (8%)..(8%)

<223> "Xaa" ls Thr or Ala

<220>

<221l> MISC _FEATURE

<222>  (90)..1(80)

<223> "Xaa" ig Val or ala

<220>

<221l> MISC_FEATURE

<222>  (94)..{%4)

<223> "Xasa" is Thr or Val

<220>

<Z221> MIZC_FEATURE

<222> (100 ..{100)

<223> *Xaa" is Ala, Val, Phe, Lysg, or Asn

<220>
<221> MISC_FEATURE
«<222>  {(101)y..{101)

<223> "Xaa" iz Arg or Lvs
<400> 2
Gln Val Xaa Leu Xas Glu Ser Gly Pro CGly Xaa Xaa Lys Pro Ser Gln

1 5 19 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30



51015 Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Lett Ser Tic Ser
202530 Gly Met Gly Val Gly Trp lle Arg Gin Pro Ser Gly Lys Gly Leu Glu
354045 Trp Leu Ala His lle Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50550600heuilys Thr Gin Leu Thr lle Ser Lys Asp Thr Ser Arg@susGirs Vabe1
65707580 28/44 Pile Len Lys lle Tht'8Ber Val Asp Thr Val Asp Thr Ala Thr
Tyr Pile 859095 Cys Ala Arg Xaa Xaa Tyr Asp Pro Pro Trp Pile Val Asp

Tre Gly Gin 100105110 Gly Thr Len Val Thr Val Ser Ser 115120

<210> 34
Gly Met Gly Val cly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu

35 40 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser

50

55 50

Leu Lys Xaa Xea Leu Thr Ile Ser Lys Asp Thr Ser Xaa Asn Gln Val

65

Xaa Leu Lys

70 75 80

[
=)
4]

Thr Ser Val Xaa Xaa Xaa Asp Thr Ala Xaa Tyr Phe
85 90 85

Cys Ala Arg ¥aa Xaa Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln

100 105 110

Gly Thr Leu Val Thr Val Ser Ser

<Z210>
<211
<zZl2>
<213>

<220>
<223>

<220>
<Z21>
<Z22>
<223>

<220
<221>
<Z22>
<223>

<4 00>

1

<210>
<21ii>
<212>

115 120

3

10

PRT
Artificial

Synthetic

MISC_FEATURE
(1)..(1)
*Xaa' is Ala, Val, Phe, Lys, or Asn

MISC_FEATURE
(2)..(2)
*Xaa" is Arg or Lys

3
Xaa Xaa Tyr Asp Pro Pro Trp Phe Val Asp
5 10
4
120
PRT
Artificial

<213>

<220>
<223>

Synthetic



<211> 120

WO 2007/002261

Leu Ser

Gly Met Gly

35

Leu Ala

50

Tre

Lieu
65

Lys T

Phe Leun Lys

Cve Ala Arg

Leu
115

Gly Thr

<21C> 5

<211i> 120
<212> PRT
<213>

<220>
<223>
<400> b

Gln Val
1

Thr

Thr Leu Ser

Gly Met Gly

35

Trp Leuw Ala

50

<212> PRT

Lieu Lys

Leu Thr

20

Cys

val Gly Trp

His Ile Trp

Thr
70

Gln Leu

Thr Ser

85

Ala
100

Arg Tyr

Val Thr Val

Artificial

Synthetic

Leu Lvs
5

Leu Thr
20

Cys

Val Gly

Hig Ile Trp

Ser

Sexr

Ile

Trp

55

Ile

Val

Asp

Sexr

Ser

Ser

Ile

Trp
55

<213> Artificial

Gly

Phe

Arg

40

Asp

Ser

Asp

Pro

Sexr
120

Gly

Phe

Arg

40

Asp

5/44

Gly Ile

10

Pro

Ser Phe

25

Gly

Gln Pro Ser

Gly Asp Glu

Thx
75

ILys Asp

Thr Val

20

Asp

Pro Phe

165

Trp

Pro Gly ITle
10

Ser Gly Phe
25

@Gln Pro Ber

Gly Asp Glu

Leu Livs

Ser Leu

Gly Lys

45

Ser
&0

Tyr
Ser Arg
Ala

Thr

Val Asp

Leuw Lys

Ser Leu

Gly Lys
45

Ser Tyr
60

Pro

Ser

30

Gly

Asn

Azn

Thr

Trp
110

Pro

Ser

30

Gly

Asn

PCT/USZ006/024261

Ser Gln

15

Thr Ser

Leu Glu

Pro Serx

Val
80

Tyvr Phe

85

Gly Gln

Ser Gln

15

Thr Ser

Leu Glu

Pro Ser



<220>

WO 2007/002261

Leu Thr Gln Leu

65

Iys

Phe Tle Thr

85

heu Lys

Ala Arg Val

100

Cys Arg

Thr Leu Thr

115

Gly Val

<210> 6

<211 120

<212> PRT

<213> Artificial

<220>
<223> Synthetic
<400> 6

Gln Val Thr Leu Lvs
1 5

Leu Thr

20

Thr Leu Ser

Meat Val Gly

Leu Ala His Tle

50

Trp

Leu Thr Gln Leu

65

Lys

Ile Thr

85

Phe Leu Lys

Ala Phe

100

Cys Axrg Arg

Thr Leu Val Thr

115

Gly

Thr

70

Ser

Tyr

Val

Glu

Cys

Trp

Trp

Thr

70

Ser

Tyr

val

<223> Synthetic

Ile

Val

Asp

Ser

Ser

Ser

Trp

55

Ile

Val

Asp

Ser

Lys Asp Thr Ser Arg

<220>
6/44
Sexr
75
Asp Thr
20
Pro Pro
105
Ser
120
@ly Pro Gly Ile
10
Phe Ser Gly Phe
25
Arg Gln Pro Ser
44
Asp Gly Asp Glu
Sar Lyvs Asp Thr
75
Asp Thr Val Asp
80
Pro Pro Trp FPhe
105
Ser
120

Leu

Ser

Gly

Ser

50

Ser

Thr

val

val Asp Thr Ala

Trp Phe Val Asp

Lys

Leu

Lys

45

Tyr

Arg

Ala

Asp

PCT/US2006/024261

Azsn CGln Val
80

Thr Tvr Phe
95

Trp Gly Gln
110

Ser Gln

15

Pro

Ser Thr Ser

30

Gly Leu Glu

Asn Pro Ser

Val
80

Asn Gln

Thr Tvr Phe

85

Trp Gl

110

Gly



<221> MISC_FEATURE
Ala,val,Pile, Lys, or Asn

WO 2007/602201

<2i0> 7

<21i> 120

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400= 7

Gln Val Thr Leu Lys

1 5

Thr Leu Ser Leu Thr

20

Gly Met Gly Vval Gly
35

Trp Leu Ala His Ile

50

Leu Lys Thr Gln Leu

&5

Phe Leu Lys Ile Thr

85
Cys Ala Arg Lys Lys
100

Gly Thr Leu Val Thr
115

<2Zi0> 8

<Z1i> 120

«<212>» PRT

<213> Artificial

<Z220>

<223> Synthetic

<400> 8

Glu

Cvs

Tha

70

Sexr

Tyr

val

<222> (100)..(100)

Ser

Ser

Tle

Trp

55

Tle

Val

Asp

Ser

Gly

Phe

Axvg

40

ASp

Ser

Asp

Pro

Ser
120

Ti44

Pro

Ser

25

Glo

Livs

Thr

Pro
105

Gly
10

Gly

Pro

Asp

Val
90

Trp

Ile

Phe

Ser

Glu

Thr

75

Asp

Phe

Leu

Ser

Gly

Ser

60

Thr

Val

<223> "Xaa"is

Lyg

Liys

45

Ty

Arg

Ala

Asp

PCT/USZ006/624261

Pro

Ser

30

Gly

Asn

Asn

Thr

Trp
116

Ser

15

Thr

Lieu

Pro

Gln

Ty

95

Gly

Gln

Ser

Glu

Ser

Val

80

Gln

Gin Val Thr Leu Lys Glu Ser Gly Pro Giy Ile Leu Lys Pro Ser Gln

1

5

10

15



<220>

<221> MISC_FEATURE

WO 2007/002261

Thr Leu Ser Leu Thr

Gly Met

Trp Leu
50

Leu Lys
65

20

Gly Val Gly

Ala Hisg Ile

Thr Glan Leu

Phe Leu Lys Ile Thr

Cys Ala

Gly Thr

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

<220>
<223>

<400>

Asp Ile
1

Asp Arg

Lew Ser

Tyr Tyr
50

Ser Gly
65

85

Arg Asn Arg
100

Leu Val Thr
115

5

107

DRT

Artificial

Synithetic

9

Gln Met Thr

5

Val Thr Ila
20

Trp Tyr Gln
35

Thr Ser Lve

S5er Gly Thr

Cys

Trp

Thr
70

Ser

Tyr

val

Gln T

Ser

Gln

Leu

Asp
70

Ser

Lle

Trp

55

Tle

Val

Asp

Ser

Livs

His
55

Tyx

Phe

Arg

40

Asp

Ser

Asp

Pro

Ser
12¢

Thr

Arg

Pro

40

Ser

844

Ser
25

Gln
Gly

Lys

Pro
1305

Ser
Ala
25

Asp

Gly

Leu

<222> (101)..(101)

Gly Phe

Pro Ser

Azsp Glu

Asp Thy

75

Val Asp
20

Trp Phe

Ser Leu

10

Ser Gln

Gly Thr

Val Pro

Thr Tle
75

Ser

Gly

Ser

60

Ser

Val

Ser

Asp

Val

Ser

60

Ser

Leu

Lys

45

Tyr

Arg

Ala

Asp

Ala

Ile

Lys

45

Arg

Asn

PCT/US2006/024261

Ser

30

Gly

Asn

Asn

Thy

Trp
110

Ser

Ser

30

Ley

FPhe

Leu

Thr

Lieu

Pro

Gln

Ty
g5

Leau

15

Asn

Leu

Ser

Glu

Ser

Glu

Sexr

Val

20

Phe

Gln

Gly

Tyr

Ile

Gly

Gln
8O



<223> "Xaa" is Arg or Lys,but is not Lys if position (100) is Lys <400> 34
Gin Val Gin Len Gin Glu Ser Gly Pro Gly Len Leu Lys Pro 8cr Gin15 10

WO 2007/4002261 PCT/AIS2006/024261
9/44

Glu Asp Ile Ala Thr Tvr Phe Cyg Leu Gln Gly Lys Mebt Leu Pro Trp

85 S0 95

Thr Phe Gly Gly 8ly Thr Lvs Leu Glu Ile Lys
100 105

<210> 10
<Zii> 107
<212> PRT

<213> Artificial

<220>
<223> Synthetic

<4£00> 10
2sp Ile Gln Met Thr Gln Ser Thr Ser Ser Leu Ser Ala Ser Leu Gly

1 5 1¢ 15

Asp Arg Val Thr ¥le Thr Cvys Arg Ala Ser Gln Agp Ile Ser Asn Tyr
5

Leu Ser Tryp Tyvr Gln Gin Lys Pro Gly Lys Thr Val Lysg Leu Leu Ile
35 40 45

Tyr Tyr Thr Ser Lys Leu Hisg Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 &0

Ser Gly Ser Gly Thxy Asp Tyr Thr Leu Thr ITle Ser Ser Leu Gln Gln
&5 70 75 80

Glu Asp Phe Ala Thr Tyr Phe Cys Leu Gln Gly Lys Met Leu Pro Trp
85 90 g5

Thr Phe Gly Gln Gly Thr Lve Leu Glu Ils Lvys
100 105

<210> 11
<21l> 107
<212> PRT

<213> Artificlal

<220
<223>» Symthetic

<400> 11

hAsp TIle Gin Met Thr Gln Ser Thr Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15



15 Thr Len Ser Leu Thr Cys Ser Pile Ser Gly Pile Ser Len Ser Thr Ser
202530 Gly Met Gly Val Gly Trp lie Arg Gin Pro Ser Gly Lys Gly Len Gin
354045 Trp Len Ala His lle Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Set
505560/enskys Ser Gin Len Thr lle Set Lys Asn Thr Ser LysprAsru&mdakzet
65707580 Ser Len Lys lle Thr Ser V@I#ilt Ala Ala Asp Thr Ala Thr Tyr Pile
859095 29/44 Cys Ala Arg Xaa Xaa Tyr Asp Pro Pro Trp Phe Val Asp Trp
Gly Gin 100105110 Gly Thr Len Val Thr Val Ser 115 Ser 120

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30

Teu Ser Trp Tyr Gln Glm Lys Pro Gly Lys Ala Val Lys Leu Leu Ile
35 40 45

Tyr Tyr Thr Ser Lys Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Oly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Gln
65 70 75 &0

Glu Asp Fhe 2la Thr Tyr Phe Cys Leu Gln Gly Lys Met Leu Pro Trp
85 1y 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 12
<211> 120
<212> PBRT

<213> Artificial

<220>
<223> 8ynthetic

<220

<221> MISC_FEATURE

<222> (100} .. {10D)

<223> '"Xaa® is ala, Val, Phe, Lys, or Asn

<220>

<221i> MISC_FEATURE

<222>  (101)..(10L)

<223> “Xaa" is Arg or Lys

<400=> 12
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Leu Lys Pro Ser Giln

1 5 10 i5

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ils Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45



<210> 35

WO 2007/602261

Trp Leu Ale Hig Ile
50

Leu Lys Ser Gln Leu

65

Ser Leu Lys Ile Thr

85
Cys Ala Arg Xaa Xaa
100
Gly Thr Leu Val Thr
115

<Z210> 13

<211 120

<212> PRT

<213» Artificial

<Z220>

<223> Synthetic

<220>

<221> MIBC_ _FRATURE

<22Z>  (100)y..(100)

<223> "Xaa" is Ala,

<220>

<221> MISC_FEATURE

<222> {101} ..(101)

<223> "Xaa"

<400> 13

. Gln Val ¢ln

1

Thr

Gly Met Gly vVal

Trp Leu Ala

5

Leu Ser
20

35

Hi=
50

Trp

Thr

70

Ser

Tyr

Val

<211>120

Val,

iz Arg or Lys

Leu Gln Glu Ser Gly Pro

Leu Thr Cys Ser Phe Ser

Gly Trp Ile Arg Gln

Trp

55

Tle

val

Asgp

Ser

Fhe,

<212> PAT

11/44

Asp Gly Asp

Thr
75

Ser Lys Asp

Thr Ala Ala

90

Pro Pro Trp

105

Ser
120

Lys, or Asn

Gly Leu
10

Gly Phe
9%

Pro Ser
40

Ile Trp Trp Asp Gly Asp Glu
55

Phe Val

60

Ser

Val Lys

Ser Lau

Gly Lys

45

Ser Tyr
60

Glu Ser Tyr Asn

Lys Asn

Asp Thr Ala Thr

Asp Trp

il¢

Pro

Sex
30

PCT/US2006/024261

Pro Ser

Gln val
80

Tvr Phe
95

Gly Gin

Ser Gln
15

Thr Ser

Gly Len Glu

Asn Pro Ser



<213> Artificial <220> <223> Synthetic

WO 2007/6062261 PCT/US2000/024261
12/44

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Fhe
g5 20 95

Cys Ala Arg Xaa Xaa Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 ‘ 120
<210> 14
<211i» 120

<212> PRT
<213> Artificizl

<220>
<223> Synthetic

<400> 14

Gln Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Leu Lys Pro Ser Gin

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 a5 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
5

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Gln Leu Thr Ile Ser ILys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

=
fay
=

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Tyr Phe
85 a0 95

Cys Ala Arg Asn Arg Tyr Asp Pro Pre Trp Phe Val Asp Trp Gly Glo
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 12¢



<220>  <221>MISC_FEATURE  <222>(100)..(100)  <223>

WO 2007/002261 PCT/US2006/024261
o 13744

<210> 15
<211> 120
<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 15
3ln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 1¢ 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Sexr
50 55 &0

‘ Leu Lyg Ser Arg Leu Thr Ile Ser ILvs Asp Thr Ser Lys Aen Gln Val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr ala Ala Asp Thr Ala Val Tyr Phe
85 80 95

Cys Ala Arg Asn Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 16
<21i> 10
<212> PRT

<213> Artificial

<220
<223> Synthetic

<400> 16
Ales Arg Tyr Asp Pro Pro Trp Phe Vval Asp

1 5 10

<210> 17
<211> 10



uXaa'is Ala, Val,Phe,Lys,or Asn <220>
<222> (101)..(101)

WO 2007/002261
14/44

<212> PRT
<213> Artificial

<220>
<223> Svathetic

<400> 17

Val Arg Tyr Asp Pro Pro Trp Phe Val Asp

1 5 10
<210> 18

<211> 10

<212> PRY

<213> Artificizl

<220>
<223> Synthetic

<400> 18

Phe Arg Tyvr Asp Pro Pro Trp Phe Val Asp

1 5 10
<21i0> 19

<Z211> 10

<212> PRT

<213> Artcificial

<220>
<223> Synthetic

<400> 19

Lys Lys Tyr Asp Pro Pro Trp Phe Val Asp

1 5 10
<210> 20

<211l> 10

<212> PRT

<213> BArtificial

<220>
<223> Synthetic

<40D> 20

cAsn Arg Tyr Asp Pro Pro Trp Phe Val Asp

1 5 10
<210> 21

<2il> 120

<212> PRT

<213> Artificial

<221> MISC_FEATURE

PCT/US2006/024261



<223> "Xaa is Arg or Lys, but is not Lys if position (100) is Lys <400> 35
Gin Val Gin Leu Gin Glu Set Gly Pro Gly Leu Val Lys Pro Set Gin

WO 2067/002261 PCT/USZO06/024261
15/44

<220
<223> Synthetic

<220>
<221> MIBC FEATURE
<222> (100} .. (x00)

<223> "Xaa" is Ala, Val, Phe, Lys, or Asn
<220>

<221> MISC_FEATURE

<222> {3013 ..(10L)

<223> *¥aa' iz Arg or Lvs

<400> 21

Gln Val Thr Leu Lys Glu Sexr Gly Pro Gly Tle Leu Lys Pro Ser Gln
1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Fhe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser CGly Lys Gly Leu Glu
35 40 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Sex
50 55 60

Leu Lys Thr Gln Leu Thr Ile Ser Lys Asp Thr Ser Arg Asn Gln Val
65 70 75 80

Phe Leu Lys Ile Thr Ser Val Asp Thr Val Asp Thr Ala Thr Tyr Phe
85 30 95

Cys Ala Arg Xaa Xaa Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 1206
210> 22
<21i> B
<212> PRT

<213> Artificial

<AZ0>
<223> Bynthetic

<400> 22



1510 15 ThrLen Ser Leu Thr Cys Ser Phe Per Gly Phe Ser Len Per
Thr Ser 202530 Gly Met Gly Val Gly Trp lle Mg Gin Pro Set Gly Lys Gly

Len Glu 354045 Trp Leu Ala His lle Trp Trp Aso Gly Asp Gin Set Tyr Asn
Mo Bet/BO3660 Len Lys Ser Arg Leu Thr lle Ser Lys Asn Thregerispeidanizet
Gin Val 65707580 Ser Leu Lys lle TH“3er Val Thr Ala Ala Asp Thr Ala Val
Tyr Phe 859095 Cys Ala Arg Xaa Xaa Tyr Asp Pro Pro Trp Phe Val Asp

Trp Gly Gin 100105110 Gly Thr Leu Val Thr Val Ser Ser WO
2007/002261PCT/US2006/024261 30/44

Tyr Asp Prc Pro Txp Phe Val asp

1

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

<220>
<223>

<220>
<221>
<Z22Z>
<Z2Z3>

<220>
<Z21>
<222>
<Z223>

<4 00>

5

23

120

PRT
Artificial

Synthetic

MISC_FEATURE
(100)..{2100}

"¥aa' is Ala,

MISC _FEATURE
(101} ..{101)
"Haa' ls Arg

23

Gln Val Gln Leu Gin

1

Thr Leu Ser Leu Thr

Gly Met

20

Gly val Gly
35

Trp Leu Ala His Ile

50

Leu Lys

Ser Leu

Cys Ala

Gly Thr

Ser Gln Leu

Lys Ile Thr
85

Arg Xaa Xaa
100

Leu Val Thr
115

Val, Phs, Lys, or Asn

or Lys

Glu Ser Gly Pro Gly Leu Leu Lys Pro Ser Gln
10 15

Cys Ber Phe Ser Gly Phe Ser Leu Ser Thr Ser
25 30

Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu 0lu
40 45

Trp Tryp Asp Gly Asp Glu Ser Tvyvr Asn Pro Ser
55 50

Thr Ile Ser Lys Asn Thr Ser Lys Asn Gln Val
70 75 80

Ser Val Thr Ala Ala Asp Thr Ala Thr Tyr Phe
90 85

Tyr Asp Pro Pre Trp Phe Val Asp Trp Giy Gln
105 110

Val Ser Ser
1290



115120 <210> 36 <211> 23 <212> PRT <213> Homo Sapiens <400> 36
Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys Lys Lys Met Glu Lys Arg 151015
Phe Val Phe Asn Lys lle Glu 20 <210> 37 <211> 5 <212> PRT <213>
Artifimial 50220> <223> Linker Sequence <400> 37 Gly Gly- G#xcﬁdbsﬁamﬁzm
<210> 38 <211> 360 <212> DNA <2ZT¥8> Artificial <220> <223> Synthetic
<400> 38 caagtacaac ttcaagaaag cggtccaggc cttgttaaac cctcccaaac ttctctt

60

<Z10> 24
<21il> 120
<2L2> PRT

<213> Artificial

<220>
<223> Synthetic

<220>

<221> MISC_FREATURE

<2Z2»  {100)..{100)

<223> “Xaa'" iz Ala, Val, Phe, Ly, or Asn

<220>

<221> MISC_FEATURE

<222>  {101)..(101)

<223> *Xaa" is Arg or Lys

<400> 24

Gln val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glno
1 5 10 i3

Thr Deu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gin Pro Ser Gly Livs Gly Leu Qlu
35 40 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ber
50 55 60

Leu Lys Ser Arg Leu Thy Ile Ser Lys Asn Thr Ser Lyvs Asn Gln Val
65 70 75 8¢

Ser Leu Lys Ile Thr Ser vVal Thr ala Ala aAsp Thr Ala Val Tyr Phe
85 g0 25

Cys Ala Arg Xam Xaa Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 25

<21il> 120

<212> PRT

<213>» Artificial



acctgttott tctctggatt 120 caaccaagtg gaaaaggact 180 tataaccctt ctcttaaatc
240 tccctcaaaa taacctcegt 300 agatatgatc ccccctggtt 360 ctctctctct
cgaatggctt tcgacttaca cactgctgca acctctggca gcacatatat atttctaaag
gaiaotgeig26@ggcgtcgg ggtgggatgg acacttccaa tctatttttg ctggedargszooeaz4261
cgacgaatct aaaccaagtt cgcacgaaact®#/44 <210> 39 <211> 321 <212>
DNA <213> Atrtificial <220> <223> Synthetic

<3Z20>
<223> Gynthebic

<400> 25
Gln Val Gln Leu Gln G¢lu fer Gly Pro Cly Leu Leu Lys Pro Ser Gin

1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Gln Leu Thr Ile Ser Lys Asn Thr Ser Lys Asn Gln Val
65 - . 70 75 80

Ser Leu Lys Ile Thr Ser Vel Thr Ala Ala Asp Thr Ala Thr Tyr Phe
85 90 85

100 105 110

Cys Ala Arg 2Asn Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 26
<211l> 120
<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 26
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 10 . 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Sexr
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45



<400> 39 gacatccaaa tgactcaatc cac 60 tcctca ctctcagcct ctgtcggaga
ccgtgtaact atcacctgcc 120 ggtaaagctg 180 cgtttctcag 240 gaagacttcg 300
ggaacaaagc 321 gtgcttccca ttaaacttct gatcaggctc ctacttactt agacatctct cat
#attataggasccgac ttgccttcaa aattatctct acttctaaac tatacactcaggasamatge:et
cctggtatca ttcactccgg ccatctecto tcdéétfgac acaaaaacct tgtgccttct
cctccaacaa tttcggacaa

Trp Leu Ala His Ile Tyry Trp Asp Gly Asp Glu Ser Tyr Zsn Pro Ser
50 55 60

Leu Lys Ser Arg Leu Thr Ile Ser Lyg Asn Thr Ser Lys Asn Gln Val
&5 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Fhe
85 a0 a5

Cys Ala Arg Asn Arg Tvr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 108 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 27
<211> 107
«<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>

<221> MISC_FREATURE

<222>  (7Yy..(7)

<223>» "Xaa" is Thr or Ser

<220>

<221> MISC_FEATURE

<ZZA> {15)..(13)

<223> "Xaa" is Leu or Val

<220>

<221> MISC FEATURE

<222> {2zZ).. (22}

<223> *“Xaa" ig Thr or Ser

<220>

<221> MISC_FEATURE

<Z222> (41} ..{(41)

<223> T*Xaa' is Asp or Gly

<Z220>
<221> MISC_FEATURE
<222> (42)..{42)

<223> "Xaz' iz Gly or Lys

<220>
<221> MISC_FEATURE
<Z222> (43).,.(43)



<210> 40 <211> 120 <212> PRT <213> Atrtificial <220> <223> Synthetic
<400> 40 Gin Val Thr Len Lys Glu Ser Gly Pro Gly lle Leu Lys Pro Ser
Gin 151015 Thr Lea Ser Len Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser
Vo Ser/@02630 Gly Met Gly Val Gly Trp lle Arg Gin ro Ser G ES18#g/624261
Leu Gin 354045 Trp Leu Ala His lleZ¥#{d Trp Asp Gly Asp Gin Ser Tyr Asn
Pro Ser 505550 Len Lys Thr Mg Len Thr lle Ser Lys Asn Thr Ser Arg Asn
Gin Val 65707580 WO 2007/002261ITT/US2006/024261 32/44 Phe Leu
Lys lle Thr Thr Val Asp Thr Val Asp Thr Ala Thr Tyr Phe 859095 Cys Ala
ArF&sn Arg TyreABpPro Pie Trp Phe Val Asp Trp Gly Gin 100105110 Gly
ThrLeu Val Thr Val Ser Ser 115120 <210> 41

<221> MISC_FEATURE

<222>  (72)..(72)
<223> "Haa" is Thr or Ser

<220>

<221> MISC_FEATURE

<222 (77Yy..(77)

<223> *Hama" isg Asn or Ser

<220

<221> MISC_FEATURE

<222>  (79)..{79)

<223> t‘*¥aa® is Glu or 4ln

«<Z220>

<22i> MISBC _FEATURE

<Z222>  (83)..(83}

<223> 'Xaa' is Ile or Phe
<220>

<221> MISC_FEATURE

<222> (100} ..{100)

<Z23> "Xaa" is Gly or Gln
<400> 27

Asp Ile Gln Met Thr Gln Xaa Thr Ser Ser Leuw Ser Ala Ser Yaa Gly

Asp Arg Val Thr Ile Xaa Cys Arg Ala Ser @ln Asp Ile Ser Asn Tyr
20 25 30

Leu Ser Trp Tyr Gln Gln Lys Pro Xaa Xaa Xaa Val Lys Leu Leu Ile
35 40 . 45

Tyr Tyr Thr Ser Lys Leu His Ser Gly Val Pro Ser Arg Phe Sexr Gly
50 55 &0

Ser Gly Ser Gly Thr Asp Tyvr Xaa Leu Thr Ile Ser ¥Xaa Leu Xaz Oln

Glu Asp ¥Xaa Ala Thr Tyr Phe Cys Leu Gln Gly Lys Met Leu Prc Trp
85 S0 95

Thr Phe 6ly Xaa Giy Thr Lys Leu Glu Ile Lys
100 105

<210> 28



<211> 107 <212> PRT <213> Artificial <220> <223> Synthetic <400> 41
Asp lle Gin Net Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 151015
Asp Arg Val Thr lle Ser Cys Arg Ala Ser Gin Asp lle Ser Asn Tyr 202530
ek BeriPepsTyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leb( 3500434261
Tyr Tyr Thr Ser Lys Leu His Set Giy*Vl Pro Ser Arg Phe Ser Gly 505560
Ser Gly Ser Gly Thr Asp Tyr Phe Leu Thr lle Ser Asn Leu Glu Gin
65707580 Glu Asp lle Ala Thr Tyr Phe Cys Leu Gin Sly Lys Net Leu Pro

Trp 859095 Thr Phe Gly Sly Gly Thr Lys Leu Glu lle Lys 100105 <210> 42

<Z11> 1280°9<212> PRT <213> Artificial
<212> PRT

«<213> Artificial

<Z220>
<223> Synthetic

<220>
<Z21l> MISC_FEATURE
<222>  (3}..(3)

<223>» "Xaa" is Thr or Gln

<220>

<221> MISC_ FEATURE

<222 (B).. (%)

<223> "Xaa" is Lys or Gln

<220>

<221> MISC FEATURE

<222>  (31y.. {11}

<223» "¥aa® 1ls Ile or Leu

<220>
<221> MISC_FEATURE
<Z222>  (12)y..(12)

<223> "Xaa" is Leu or Val

<220

<221> MISC_FEATURE

<222  {67)..1(67)

<223> "Xaa" is Thr or Ser

<220>

<Z21> MISC _FEATURE

<222> (68)..(68)

<223> *Xaa" is Gln or Arg

<220>

<221> MISC_FEATURE

<222>  (74)..(74)

<223> “"Xaa®" is Asp or Asn

<220>

<221» MIBC_FEATURE

<222 {77)..(77)

<223> "Xaa" 1ls Arg or Lys

<220>

<221> MISC_FEATURE

<2Z2> (B1l).. (81}

<2323> "Xaa" is Phe or Ser

<Z220>

<221> MISC_FEATURE

<222>  (88)..(88)

<223> "¥aa" is Asp or Thr



WO 2007/002261PCT/US2006/024261 33/44 <223> Synthetic <400> 42
Gin Val Gin Leu Gin Giu Ser Gly Pro Gly Leu Leu Lys Pro Ser Gin 151015
Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Lou Ser Thr Ser
202360/@Ghpdviet Gly Val Gly Trp lle Arg Gin Pro Ser Gly Lys @&l iuéentslog4261
354045 Trp Lou Ala His lle Trp Trp A4f# Gly Asp Glu Ser Tyr Asn Pro Ser
505560 Lou Lys Ser Gin Lou Thr lle Ser Lys Asp Thr Ser Lys Asn Gin Val
65707580 Ser Lou Lys lle Thr Ser Val Thr Ala Ala Asp Thr Ala Thr Tyr

Phe 859095 Cys Ala Arg Ala Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp
GB2Gin 100105110 Gly Thr Leu Val Thr Val Ser Set 115120 <210> 43
<FF1S 1IP0I PRT <213> Artificial <220> <223> Synthetic <400> 43

éﬁrﬁ@ éﬁgﬁﬁ;déi%ﬁ& S8L Gly Pro Gly Leu Lou Lys Pro Ser Gin

<Z20>

<Z221> MISC_FEATURE

<222>  {20)..{90)

<223> "Haa" is Val or Ala

<220>

<Z21> MISC_FEATURE

<2Z22> (94} ..(%4)

<223> "Xaa® 1s Thr or Val

<220>

<221i> MISC_PFBEATURE

<222Z2=  (100)..{100)

<223> ‘"Haa" ls Ala, Val, Phe, Lys, or Asn

<220>

<221l> MISC_FEATURE

<222>  (101)..(101)

<223> “"Xaa' i1s Arg or Lvs

<400> 28
Gln Val Xaa Leu Xaa Glu Ser Gly Pro Gly Xaa Xaa Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lvs Gly Leu Glu
35 40 45

Trrp Leu Ala His Ile Tyxp Trp Asp Gly Asp Glu Ser Tvr Asn Pro Ser
50 58 60

Leu Lys Xaa Xaa Leu Thr Ile Ser Lys Xaa Thr Ser Xaa Asn Gln Val
65 70 75 80

¥aa Leu Lys Ile Thr Ser Val Xaa Xaa Xaa Asp Thr Ala Xaa Tvr Fhe
85 a0 85

Cys Ala Arg Xsa Xaa Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120



151015 Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr
Ser 202530 Gly Met Gay Val Gly Trp lle Arg Gin Pro Ser Gly Lys Gly Lou
Glu 354045 WO 2007/002261PCT/US2006/024261 34/44 Trp Leu Ala
W He T2 2Rap Asp Gly Asp Gin Ser Tyr Asn Pro Ser 50556 0PCa B/ &8t 261
Gin Leu Thr lle Set Lys Asp Thr Sefy%s Asn Gin Val 65707580 Ser Len
Lys lle Thr Set Val Thr Ala Ala Asp Thr Ala Thr Tyr Phe 859095 Cys Ala
Arg Val Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gin 100105110 Gly
Thr Len Val Thr Val Set Per 115120 <210> 44 <211> 12D <212> PRT
<<22:1L3> Artificial <220> <223> Synthetic <400> 44 Gin Val Gin Len Gin Gin
Qggiﬁly %29 Gly Leu Leu Lys Pro Set Gin 151015 Thr Len Ser Len Thr
Gys:Sethe Ser Gly Phe Ser Len Ser Thr Ser

<213> Artificial

<220>
<223> Bynthetic -

<220>
<221> MISC_FEATURE
<222>  (3)..(3}

<223> “*Xaa' is Thr or Gln

<220>
<221> MISC FEATURE
<222> (5} ..(5)

<2Z3> "Xaa' is Lys or Gln

<220>
<Z21> MISC_FEATURE
<222>  {(11)..{(11)

<223> "¥aa" i1s Ile or Leu

<220=

<221> MISC ¥EATURE

<222>  (12)..(12)

223> "Xaa' is Leu or Val

<220>

<221> MISC_FEATURE

<Z222> (&7)y..{(67)"

<223> "Xaa' ig Thr or Ser

<220>
S<E21> MISC_FEATURE
<222> (68).. (68}

<Z223> "¥Xaa® is Gln or Arg

<220>

<Z21> MISC_FEATURE

<222>  {74)..(74)

<223> '"Xaa" is Asp or Asn

<220>

<Z21i> MISC_FEATURE

<222> {77y, {77

<223> "Xaa" ls Arg or Lys

<220>

<221> MISC _FEATURE

<222> (81)..(B1)}

<223> "Xaa® is Phe or Ser

<220>
<221> MISC_FEATURE
<Z22> {B8)..(88)



202530 Gly Met Gly Val Gly Trp lle Arg Gin Pro Ser Gly Lys Gly Len Gin
354045 Trp Leu Ala His lie Trp Trp Asp Gly Asp Gin Ser Tyr Asn Pro Set
505560 Leu Lys Ser Gin Len Thr lle Ser Lys Asp Thr Ser Lys Asn Gin Val
8BYO¥B8®8ar Len Lys lle Thr Ser Val Thr Ala Ala Asp Thr ARCTRISTOp6/024261
Phe 859095 Cys Ala Arg Phe Arg T3¥#Asp Pro Pro Trp Phe Val Asp Trp

Gly Gin 100105110 WO 20071001261PCT/US2006/024261 35/44 Gly

Thr Leu Val Thr Val Set Ser 115120 <210> 45 <211> 120 <212> PR?
<213> Artificial <220> <223> Synthetic <400> 45 Gin Val Gin Leu Gin Glu
SEEGly PxeaGlyd éurlou ITys Pro Ser Gin 151015 Thr Lou Ser Lou Thr

Ser Phe Ser Gly Phe Ser Lou Ser Thr Ser 202530 Gly Met my Val my

fIE ArgGinRkeer Gly Lys Gly Leu Glu 3540

<222> (88)..(89)
<223> "Yaa" is Thr or ala

C
T

<a20>

<221> MIBC_FEATURE

<222> (90} ..(80)}

<223> *Xaza" is val or ala

<220>

<221> MISC_FEATURE

<222> {54)..(94}

<Z223> *Xaa" is Thr or Val

<220>

<221> MISC_FEATURE

<Z222>  (100)..(100)

<223> ‘"¥aa® is Ala, Val, Phe, Lys, or Asn

<220>

<223i> MISC FEATURE

<222>  {10Ll)..(101)

<223> ‘"Haa" ls Arg or Dys, but is not Lys if position (1060) is‘Lys
<400> 28

Gin Val Xaa Leu Xaa Glu Ber Gly Pro Gly Xaa ¥aa Lys Pro Ser Gln

1 5 i 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lyvs Gly Leu Glu
35 40 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 50

Leu Lys Xaa Xaa Leu Thr Ile Ser Lys Xaa Thr Ser Xaa Asn 8in val
65 70 75 g0

Xaa Leu Lys Ile Thr Ser Val Haa Xas ¥aa Asp Thr Ala Xaa Tyr Fhe
85 E1e} 85

Cys Ala Arg Xaa Xaa Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 1190

Gly Thr Leu Val Thr Val Ser Ser



Lou Ala His lle Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser SO5560 Leu
Lys Ser Gin Leu Thr lle Ser Lys Asp Thr Ser Lys Asn Gin Val 65707580

Ser Leu Lys lle Thr Ser Val Thr Ala Ala Asp Thr Ala Thr Tyr Phe 859095
Sys2alawresLys Lys Tyr Asp Pro Pro Trp Phe Val-Asp Trp GREBIB2606/024261
100105110 Gly Thr Lou Val Thr Vaf8&r Ser 115120 <210> 46 <211>
120 <212>PRT

115 120

<210> 390

<211> 10

<212> PRT

<213> Artificial

<220>
<223> Eynthetic

<220>

<221> MISC _FEATIRE

<222>  {1}..{1)

<223> *Xaa"' is Ala, Vval, Phe, Lwys, or Asn

<220>
<221> MISC_FEATURE
<222> {2)..(2}

<223> "Xaa" is Arg or Lys, but is not Lys if positien (1} is Lys
<4G0> 30

Xaa Xaa Tyvr Asp Pro Pro Trp Phe Val Asp
i 5 i0

<210> 31

<211l> 120

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> MISC_ FEATURE
<222> (100)..(100)

<Z23> *"Xaa" is Ala, Val, Fhe, Lys, or Asn

<220>
<Z221> MISC_FEATURE
<222> (101} ..{10%}

<223> "Xaa" ls Arg or Lys, but is not Lys if positicn (100} is Lys
<400> 31
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Leu Lys Pro Ser Gln

1 5 16 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Vel Gly Trp Ile Arg Gin Pro Ser Gly Lvs Gly Leu Glu



<213> Artificial <220>
Gin Glu

WO 2007/002261

35

Trp Leu Ala His Ile Trp
50

Leu Lys Ser Gin Leu Thr
55 70

Ser Leu Lys Ile Thr Ser
85

Cys Ala Arg Xas Xaa Tyr
100

Gly Thr Leu Val Thr Val
115

<210> 32

<21il> 120

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> MISC_FEATURE
<222> (100} .. (3100}

<223> Synthetic <400> 46 Gin Val Gin Leu

Trp

55

Ile

val

RBsp

Ser

40

26/44

45

PCT/US2006/024261

Agp Gly Asp Glu Ser Tyr Asn Pro Ser

50

Ser Lys Asp Thr Ser Lvs Asn Gln Val

75

Thr Ala Ala Asp Thr Ala Thr

90

Pro Pro Trp Phe Val Asp Trp

Ser
120

105

<223> *Xaa" is Ala, Val, Phe, Lys, or Asn

<220> )
<221> MISC FEATURE
<222 {101)..{101)

<223> "Xaa®' is Arg or Lys,

<400> 32
Gln Val Gln Leu Gln &lu
1 5

Thr Leu Ser Leu Thr Cys
20

Gly Met Gly Vval Gly Trp
35

Trp Leu Ala His Ile Trp
30

Sexr

Serxr

Ile

Trp
55

but

Gly

Arg
40

Asp

is not Lys 1f positiom (109) is Lys

Pro Gly Leu
10

Ser Gly Phe
25

Gln Pro Ser

Gly Asp Glu

Val Livs

Ser Leu

Gly Lys
45

Ser Tyr
60

110

Pro

Ser

30

Gly

Asn

80

Tvr Phe
95

Gly Glin

Ser Gln

15

Thr Ser

Leu Glu

Pro Ser



Ser Gly Pro Sly Lou Val Lys Pro Ser Gin15 1015 WO
2007/002261PCT/US2006/024261 36/44 Thr Len Ser Len Thr Cys Ser

Phe Ser Gly Phe Ser Len Set Thr Ser 202530 Gly Met Gly Val Gly Trp lle
g Binv@resSer Gly Lys Gly Leu Glu 354045 Trp Len Ala Hig &/ Ty dbrir4261
Asp Gly Asp Gin Ser Tyr Asn Pro SE¥%05560 Len Lys Ser Arg Leu Thr lle
Ser Lys Asp Thr Ser Lys Asn GIn Val 65707580 Ser Leu Lys lle Thr Sec

Val Thr Ala Ala Asp Thr Ala Val Tyr She 859095 Cvs Ala Arg Ala Arg Tyr
Asp Pro Pro Trp She Val Aso Trp Sly GIn 100105110 Gly Thr Len Val Thr

Val Ser Set

Leu Lys
65

Ser Leu Lys Ile Thr
B3

70

Sen

Ser Arg Leu Thr Yle

Val

Ser Lys Asp Thr Ser Lys Asn Gln val

75

20

Thr Ala Ala Asp Thr Ala Val Tyvr Phe

90

85

Pro Pro Trp Phe Val Asp Trp Gly Gin

or Asn

110

is not Lys if pogition (100) is Lys

Cys Ala Arg Xas Xaa Tyvr Asp
100 105
Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 233
<21l> 120
<212> PRT
<213> Artificial
220>
<223> Synthetic
<220>
<221l> MISC_FEATURE
CAZD> (100)..{100)
<Z223> VYEaa" 1s Ala, Val, Phe, Lys,
<220>
<221l> MISC_FEATURE
<Z222> (101).. {101}
<223> '"Xaa" is Arg or Lys, but
<d00> 33
Gin Val Thr Leu Lys Glu Ser Gly Pro
1 ' 5
Thr Leu Ser Leu Thr Cys Ser Phe Ser
20 25
Gly Met Gly Val Gly Trp ITle Arg Gln
35 40
Trp Leu Ala His Tle Trp Trp 2sp Glv
50 55
Leu Lys Thr Gln Leu Thr Ile Sar Lys
&5 70

Gly Ile Leu
10

Lys

Gly Phe Ser [

Pro Ser Gly Lvs
45

Asp Glu Ser
- 60

Tyr

Asp Thr Ser
75

Arg

Ser Gin

15

Pro

Ser Thr Sex

30

Gly Leu Glu

Asn Pro Ser

Gln Val

80

Asn



115120 <210>47 <211>120 <212>PRT <213> Atrtificial

WO 2007/002261

28/44

<220>

PCT/US2066/024261

Phe Leu Lys Ile Thr Ser Val Asp Thr Val Agp Thr Ala Thr Tyr Fhe

85

90

85

Cys Ala Arg Xaa Xaa Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln

100

Gly Thr Leu Val Thr vVal Ser Ser

115
<210> 34
<Z211> 120
<21l2> PR

<213> Artificial

<220> .
<223> Synthetic

<220
<221> MISC_FEATURE
<222>  (100)..(100)

120

105

<223> “"Xaa" is Ala, Val, Phe, Lys, or Asn

<220>

<Z2Z1> MIBC_FEATURE
<222>  (101)..(101)
<ZZ23> *Xaa" ils Arg

<400> 34
Gln Val Gln Leu Gln

1 5

Thr Leu Ser Leu Thy
20

Gly Met Gly val Gly
’ 35

Trp Leu Ala His Ile
50

Leu Liys Ser Gln Leu
65

Ser Leu Liys Ile Thr
85

or Lvs,

Glu

Cve

Trp

Trp

Thr

Ser

Sex

Ser

Iie

Trp

55

Ile

bt

Gly

Phe

Arg
40

Aap

Ser

110

is not Lys if position {(100) is Lys

Pro

Ser

25

Gln

Gly

Lys

Ala

Gly

10

Gly

Pro

Asp

Asn

Ala
80

Leu

Ser

Glu

Thr

75

Asp

Leu Lvs

Sgar Leu

Gly Lys
45

Ser Tyr
&0

Ser Lys

Thr Ala

Pro

Ser

30

Gly

Asn

hgn

Thr

Ser

i5

Thi

Leu

Pro

Gln

Tyx
85

Gln

Sexr

Glu

Ser

Val

80

Phe



<223> Synthetic <400> 47 Gin Val Gin Leu Gin Glu Ser Gly Pro Gly
Leu Val Lys Pro Ser Gin 1 510 15

WG 2007/002261 PCT/USZH06/024261

29/44

Cys Ala Arg Xaa Xaa Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 108 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 35
<211i> 120
<212> DPRT

<213> Artificial

<220>
<Z223> Synthetic

<220>

<221> MISC FEATURE

<222> (100} ..(100)

<223> "Xaa" is Ala, Val, Phe, Lys, or Asn

<220>

<221> MISC_FEATURE

<222>  (101)..{(101)

<223> “Xaa" is Arg or s, but is not Lys if position {100) iz Lvs
<400> 35

Gln Val @ln Leu Gln Glu Ser Gly Pro Gly Leu Val Lvs Pro Ser Gln

1 5 10 i5

Thr Leu Ser Leu Thr Cys Ser Phe Ser CGly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 &0

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asn Thr Ser Lvs Asn Gln Val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala val Tyr Fhe
85 : 80 95

Cys Ala Arg Xaa Xasa Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser



Thr Len Ser Len Thr Cys Sec Phe Ser Gly Phe Ser Len Ser Thr Sec
202530 Gly Met Gly Val Gly Trp lle Arg Gin Pro Ser Gly Lys Gly Len Glu
354045 Trp Len Ala His lle Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
505580/4emslys Ser Arg Leu Thr lle Ser Lys Asp Thr Ser Ly @B Gmaxsal2et
65707580 WO 2007/002261PCT/U%26€06/024261 37/44 Ser Leu Lys lle
Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe 859095 Cys Ala Arg Val
Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gin 100105110 Gly Thr Leu
Val Thr Val Ser Ser 115120 <210> 48 <211> 120 <212> PRT <213>
Artificial €<220> <223> Synthetic29400> 48 Gin Val Gin Leu Gin Glu Ser
Gly Pro Gly Leu Val Lys Pro Set Gin 151015 Thr Len Ser Leu Thr Cys Ser
Phe,Ser,Gly Phe Ser Len Ser Thr Ser 202530

<211> 23

<Z12> PRT
<213> Homo Saplens

<400> 386

3lu Ser Val Asp Pro Lys asn Tyr Pro Lys Lys Lys Meb Glu Lys Arg
1 5 10 15

Phe Val Phe Asn Lys Ile Glu
20

<210> 37

<z2ll> 5

<212> PRT

<213> Artificial

<220>
<223> Linker Sequence

<400> 37

Gly Gly Gly Gly Ser
1 5

<210> 38

<211> 360

<212> DHNA

<213> Artificial

<220>
<223> Synthetic

<400> 38
caagtacaac ttcaagaaay cgogbccagge ctbgttamac ccoteccasac tctttetett
650

acckgttett btehetggatt ctebetetehb acctetggea tgggegtogy ctggatacgt
120

caaccaagty gaazaggact cgaatggobt geacatatat ggtgggatgg cgacgaatcet
180

tataaccett cteottaaate teogacttaces atbttcetasag acacttccaa aaaccaagttb
240

teccteaanaa taacctcogt cactgetgea gatactgetyg totatitttyg cgcacgaaac
300

agatatgatc ccocectggtt cogttgattog ggocasggaa cactegtaac cgttageotca
360



Gly Met Gly Val Gly Trp lle Arg Gin Pro Ser Gly Lys Gly Leu Gin 354045
Trp Leu Ala His lle Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser 505560
Leu Lys Ser Arg Leu Thr lle Ser Lys Asp Thr Ser Lys Asn Gin Val
BRYDPH8Ser Leu Lys lle Thr Set Val Thr Ala Ala Asp Thr AR VERT6 PHa61
859095 Cys Ala Arg Phe Arg Tyr A8*ro Pro Trp Phe Val Asp Trp Gly

Gin 100105110 Gly Thr Len Val Thr Val Ser Ser 115120 38/44 <212>

PRT <213> Artificial <220> <223> Synthetic <400> 49 Gin val Gin Lou

Gin Gin Ser Gly Pro Sly Len Val Lys Pro Per Gin 151015 Thr Leu Ser Len
Thr Cys Ser Phe Ser Sly Phe Ser Len Ser Thr Set 202530 sly Met sly Val
Gly, Jxp llg Arg Gin Pro Set Sly Lys Gly Leu Gin 354045

<211 2321
<212> DNA
<213> Artificial

<220>
<223»> Synthetic

<400> 39
gacatccaaa tgacteaate cactteoctea ctotcageoct chgtoggaga cogbgtasct
60

atcacctgoo gtgcttccca agacatctet aattatctct cotggtatca acaaaaacct
120

ggtamagety ttasacttet catttattat actitctaaac ttcactcegy tgbgocotitct
18¢

cgttteteag gatcagygcto aggaaccgac tatacactca ccatechocte cotocaacaa
C 240

gaagacttcg ctacttactt ttgocticaa ggassaatge toccctggac ttteoggacas
300

ggaacaaagce togaaattaa a

321

<Z210> 40
<213> 120
<212> PRT

<213> Artificial

<220>
<223> gynthetic

<400> 40
Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Lys Pro Ser Gin
1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly val Gly Trp Ile Arg Gin Pro Sex Gly Lys Gly Leu Glu
35 40 ' 45

Try Leu Ala His Ile Trp Trp Asp Gly Asp Qlu Ser yr Asn Pro Ser
50 55 60

Leu Lys Thr Arg Leu Thr Ile Ser Lys Asn Thr Ser Arg Asn Gln Val
&5 70 75 80



Trp Len Ala His lle Trp Trp Aso sly Asp Glu Set Tyr Asn Pro Ser 505560
Len Lys Ser Arg Len Thr lle Ser Lys Asp Thr Ser Lys Asn Gin Val

65707580 3cr Leu Lys lle Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe
869085/@ys Ala Arg Lys Lys Tyr Asp Pro Pro Trp Phe Val Asp TSl @ieest
100105110 Sly Thr Len Val Thr VaP8ét Ser 115120 <210> 50 <211> 120
<212> PRT <213> Art cia <220> <223> Synthetic <400> 50 Gin Val Gin
Len Gin Gly Per Sly Pro Gly Len Leu Lys Pro Per Gin 151015 39/44 Gly
Met Gly Val Gly Trp lle Arg Gin Pro Ser Gly Lys Gly Leu Glu 354045 Trp
Len Ala His lle Trp Trp Asp Gly Asp Gin Ser Tyr Asn Pro Ser 505560 Len
Lys Ser Gin Lou Thr lle Ser Lys Asn Thr Ser Lys Asn Gin Val 65707580

P LE LY 118 ThE Sef Val ThrAfa Afa Eep T At The T5FPRE 7

Cys Ala Arg Asn Arg Tvr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
‘ 100 105 110

Gly Thr Leu Val Thr Val Ser Ser
1i5 120

«<210> A4l

<23x1>= 107

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 41
Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Glv

1 5 10 i5

Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30

Leu Ser Trp Tvr Gln Gln Lys Pro Asp CGly Thr Val Lys Leu Leu Ile
35 40 45

Tvr Tyr Thr Ser Lys Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
5C 55 a0

Ser Gly Ber Gly Thr Agp Tyr Phe Leu Thr Ile Ser Asn Leu Glu Gln
65 il 75 80

[t
]
4]

Glu Asp Ala Thyr Tyr Phe Cys Leu Gln Gly Lys Met Leu Pro Trp

85 g0 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105

«<210> 42

<Z211> 120

<212> PRT

<213> Artificial

<Z220>



859095 Cys Ala Arg Ala Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gin
100105110 Gly Thr-Leu Val Thr Val Ser Ser 115120 <210> 51 <211> 120
<212> PRT <213> Artificial <220> <223> Synthetic <400> 51 Gin Val Gin
en @ini@iesSer Gly Pro Gly Leu Len Lys Pro Ser Gin 151015 Thrsk@x/024261
Ser Leu Thr Cys Set Phe Ser Gly Ph&‘Ser Len Ser Thr Ser 202530 Gly
Met Gly Val Gly Trp lle Arg Gin Pro Ser Gly Lys Gly Len Glu 3540as Trp
Len Ala His lle Trp Trp Asp Gly Asp Gin Ser Tyr Asn Pro Sec 505560 Lou
Lys Ser Gin Len Thr lle Set Lys Asn Thr Ser Lys Asn Gin Val 65707580
40144-CyssatasArg Val Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gin
109%}0}51%0 Gly Thr Len Val Thr Val Set Set 115120 <210> 52 <211> 120
<135 PRT <213> Artificial

Gln val Gln Leu Gln Glu Ser Gly Pro Gly Leu Leu Lys Pro Ser Gin

1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Glo Pro Ser Gly Lys Gly Leu Glu
35 40 a5

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Sex
50 55 6C

Leu Lys Ser Gln Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Thr Tyr rhe
85 20 g5

Cys Ala Arg Ala Arg Tyr Asp Pro Pre Trp Phe Val Asp Trp Gly Gln
100 105 116

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 43

«211> 120

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 43
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Leu Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Lieu Ser Thr 8Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Glm Pro Ser Gly Lys Gly Leu Glu
35 40 45



<220> <223> Synthetic <400> 52 Gin Val Gin Leu Gin Glu Set Gly Pro

Gly Leu Leu Lys Pro Ser Gin 151015 Thr Leu Set Leu Thr Cys Set Phe

Set Giy Phe Set Len Set Thr Set 202530 Gly Met Gly Val Gly Trn lle Arg
@in Fwo/Betdely Lys Gly Leu Gin 354045 Trp Len Ala His lle P(ETi20A6 024261
Gly Asp Gin Set Tyr Asn Pro Ser 509560 Len Lys Set Gin Len Thr lle Set
Lys Asn Thr Set Lys Asn Gin Val 65707580 Set Leu Lys lle Thr Set Val

Thr Ala Ala Asp Thr Ala Thi Tyr Phe 859095 Cys Ala Arg Phe Arg Tyr Asp
Pro Pro Trp Phe Val Asp Trp Gly Gin 100105110 Gly Thr Len Val Thr Val
SetiSetl 18E20i«210> 53 @blkstZ@lstzzél@ CRR'ISGQQ 3> Adtificiat <220>
<223>%ynthetic

Leu Livs Ser Gln Leu Thr Ile Ser Lys Asp Thr Ser Lves Asn Gln Val
65 70 75 80

Sexr Leu Lys Ile Thr Ser Val Thr Ala 3la Asp Thy aAla Thr Tyr Phe
85 90 85

Cys Ala Arg Val ARrg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr val Ser Ser
115 120

<210> 44

<211> 120

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 44
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Leu Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45

;.MJ
I

Trp Leu 21la His Ile Trp Trp Asp Gly aAsp G Ser Tyr Asn Pro Ser
50 55 G0

Leu Lys Ser Gln Leu Thr Ils Ser Lys Asp Thr Ser Lys Asn Gln vVal
G5 70 . 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Thr Tyr Phe
85 S0 85

Cys Ala Arg Phe Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 110



41/44 <400> 53 Gin Val Gin Leu Gin Glu Set Gly Pro Sly Leu Leu Lys Pro
Set Gin 151015 Thr Leu Set Leu Thr Cys Set Phe Set Sly Phe Set Leu

Set Thr Set 202530 Sly Met Sly Val Sly Trp:lle Arg Gin Pro Set Sly Lys Sly
lveq Bba/8544045 Trp Leu Ala His lle Trp Trp Asp Sly Asp GluiBayifspe#san42s1
Pro Set 505560 Leu Lys Set Gin LedFhr lle Set Lys Asn Thr Set Lys Asn
Gin Val 65707580 Set Leu Lys lle Thr Set Val Thr Ala Ala Asp Thr Ala Thr
Tyr Phe 859095 Cys Ala Arg Lys Lys Tyr Asp Pro Pro Irp Phe Val Asp Trp
Sly Gin 100105110 Sly Thr Leu Val Thr Val Set Set 115120 <210> 54

<@QIA 1202 12> PRTv213s> Axdificial <220> <223> Synthetic
115 120

<210> 45
<211> 120
<212> PRT

<213> Artifiqial

<220
<223> Synthetic

<400> 45
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Teu Leu Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Tle Arg Gln Pro Ser Gly Lys Gly Deu Glu
35 40 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Giu Sex Tvr Asn Pro Ser
50 55 60

Leu Liva Ser Gin Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thyr Ala Ala Zsp Thx Ala Thr Tyr Phe
85 80 95

Cys Ala Arg Lys Lys Tyr Asp Pro Pro Trp Phe Val -Asp Trp Gly Gln
100 105 110

Gly Thr Leuw Val Thr Val Ser Ser

il5 120
«<210> 46
<211l> 120
<212>» PRT

<213> Artificial

<220>
<223> Synthetic

<400> 46

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 5 iG 15



<400> 54 Gin Val Gin Led Gin Glu Set Sly Pro Sly Leu Val Lys Pro Set

Gin 151015 Thr Leu Set Leu Thr Cys Set Phe Set Sly Phe Set Leu Set

Thr Set 202530 Gly Met Sly Val Sly Trp lle Arg Gin Pro Set Gly Lys Sly
Bau2GIuBB%4045 42/44 Len Lys Set Arg Leu Thr lle Set Lys &esn/TRroSet24261
Lys Asn Gin Val 65707580 Set Len¥4/4 Ile Tin- Set Val Thr Ala Ala Asp

Thr Ala Val Tyr Phe 859095 Cys Ala Arg Ala Arg Tyr Asp Pro Pro Trp Phe
Val Asp Trp Gly Gin 100105110 Gly Thr Len Val Thr Val Set Set 115120
<210>55 <211>

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Serx
20 25 30

Gly Met Gly Val Gly Trp Ile arg Gln Pro Ser Gly Lyvs Gly Leu Glu
35 40 45

Trp Leuw Als His Ile Terp Trp Asp Gly Asp Glu Ser Twr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Leu Thr Tle Ser Lys Asp Thr Ser Lys Asn Gln Val
55 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala vVal Tvr Phe
85 S0 95

Cys Ala Arg Ala Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gin
160 105 110

Gly Thr Leu Val Thr Val Sexr Ser

115 120
<210> 47
<211> 120
<212> PRT

<213> Arxtificial

<Z220>
<223> Synthetic

<430> 47
Gin Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lyvs Pro Ser Gln

1 5 10 15

Thr Leuw Ser Leu Thr Cvs Ser Phe Ser Gly FPhe Ser Lieu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 a0 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80



120 <212> PAT <213> Artificial <220> <223> Synthetic <400> 55
Gin Val Gin Len Gin Gin Set Gly Pro Gly Len Val Lys

WO 2007/002261 PCT/USZOG6/024261
37/44

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyx Phe
85 90 o5

Cys Ala Axrg Val Arg Tyr Asp Pro Pro Trp FPhe Val Asp Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 48
<211> 120
<212> PRT

«213> Artificial

<220>
<223> Synthetic

<400> 48
Gln Val Gln Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 10 15

Thr Lew Ser Leu Thr Cys Sexr Phe Ser Gly Phe Ser Leu Ser Thr Serx

Gly Met Gly Val Giy Trp Ile Aryg Gln Pro Ser Gly Lys Gly Leu Glu
35 490 45

Trp L.eu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 &0

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe
85 g0 95

Cys Ala Arg Phe Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 49
<211> 120



Pro Set Gin 1 510 15 Thr Len Set Len Thr Cys Set Phe Set Gly Phe Set
Len Set Thr Set 202530 Gly Met Gly Val Gly Trp lle Arg Gin Pro Set- Gly
Lys Gly Leu Glu 354045 Trp Len Ala His lle Trp Trp Asp Gly Asp Glu Ser
Wr AsnoPrs Set 505560 Len Lys Set Arg Leu Thr lle Set LysPASHIFIw @261
Lys Asn Gin Val 657075BO Set Led¥4#s Ile Thr Set Val Thr Ala Ala Asp

Thr Ala Val Tyr Phe 859095 Cys Ala Arg Val Arg Tyr Asp Pro Pro Trp Phe
Val Asp Trp Gly Gin 100105110 Gly Thr Len Val Thr Val Set Set 115120
<210> 56 <211> 120 <212> PRT <213> Artificial <220> <223> Synthetic
<400> S

«233> Artificial

<220
<223» Synthetic

<400> 49
Gin Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
315 40 45

Trp Leu Ala His Tle Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 &0

Lew Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe
85 S0 a5

Cys Ala Arg Lys Lys Tyr Rsp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 1058 110

Gly Thr Leu vVal Thr val Ser Ser

115 120
<210> 50
«<211> 120
<Z12> PRT

<213> Artificial

<220
<223> Synthetic

<400> 50
Gln Val Gln Leu Gln Glu Ser Gly Pro Gily Leu Leu Lys Pro Ser Gln

1 5 14a 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30



Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 151015
Thr Leu Set Leu Thr Cys Sex' Phe Ser Gly she Set Leu Set Thr Set
202530 Gly Met Gly Val Gly Trp lle Arg Gin Pro Ser Gly Lys Gly Leu Glu
364045/ Mepdiou Ala His lle Trp Trp Asp Gly ASP Glu Ser TyrAsA X0 @261
505560 Leu Lys Ser Arg Leu Thr 11é%#r Lys Asn Thr Ser Lys Asn Gin Val
65707580 Ser Leu Lys lle Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr
Phe 859095 Cys Ala Arg She Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp
Gly Gin 100105110 Gly Thr Lou Val Thr Val Ser Ser 115120 <210> 57
LILr120 L2A2>cRPAT213e Artificial £22@=<223> Synthetie<400> 57
Gin Val Gif Leu Gin Glu Ser G# Pro Gly Leu Val Ly$Pro Set Gin 151015
WO 2007/002261PCT/1JS2006/024261 44/44

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 50

Leu Lys Ser Gln Leu Thr Ile Ser Lys Asn Thr Ser Lys Asn Gln Val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Thr Tyr Phe
85 GaQ 35

Cys Ala Arg Ala Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Sexr
115 120

<210> 51

<211> 120

<212> PRT

<213> Artificial

<220>
<223> Syntheblc

<400> 51
Gin Val Gln Leu Gln ¢lu Ser Gly Pro Gly Leu Leu Lys Pro Ser Gln

1 5 LG 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Sex
26 25 30

Gly Mel Gly Val Gly Trp Ile Arg Gln Pro Sex Gly Lys Gly Leu Glu
35 40 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Sex Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Gln Leu Thr Ile Ser Lys Asn Thr Ser Lys Asn Glnt Val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Thr Tyr Phe
85 90 an



Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser

202530 Gly Met Gly Val Gly Trp lle Arg Gin Pro Ser Gly Lys Gly Leu Glu
354045 Trp Leu Ala His lle Tr Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
5058560 tiezdtys Ser Arg Leu Thr lle Ser Lys Asn Thr Ser LyspRgvi@isudfAah261
65707580 Ser Leu Lys lle Thr Set \/8f#Fhr Ala Ala Asp Thr Ala Val Tyr Phe
859095 Cys Ala Arg Lys Lys Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gin
100105110 Gly Thr Leu Val Thr Val Ser Ser 115120

Cys Ala Arg Val Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gin
100 105 110

Gly Thr Leu Val Thr Val Ser Sex

115 120
<210> B2
<211> 120
«<212> PRT

<213»> Artificial

<220>
<223> Synthetic

<400> 5H2
Gin Val Gln Leu Gln &lu Ser Gly Pro Gly Leu Leu Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe 3er Lieu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45

Trp L.eu Ala Hisg Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 B0

Lew Lys Ser Gln Leu Thr Ile Ser Lys Asn Thr Ser Lys Asn Gin Val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Als Ala Asp Thr Ala Thr Tyr Phe
85 90 a5

Cys Ala Arg FPhe Arg Tyr Asp Pro Pro Trp Phe Val Asgp Trp Gly Gin
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
«<2106> B3
<211> 120
«<212> PRT

<213> Artificial

<220>
<223> Synthetic



WO 2007/002261 PCT/IS2G06/024261
41/44

<400> 53

Gln vVal &ln Leu Gln Glu Ser Gly Pro Gly Leu Leu Lys Pro Ser Gln
1 5 10 15

Thr Leu Ser Leu Thr Cys Ser FPhe Ser Gly Phe Ser Leu Sexr Thr Ser
20 25 30

aly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Gln Leu Thr Ile Ser Lys Asn Thr Ser Lys Asn Gln Val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Thr Tyr Phe
85 20 S5

oyve Ala Arg Lys Lys Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 108 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 54
C<Z2il>  LZ20
<212> PRT

<213> Artificial

<220>
<223> Synthetlc

<400> 54
Gln Val Gln Leuw Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 i0 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Glan Pro Ser Gly lys Gly Leu Glu
35 40 45

Trp Lot Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 &0



WO 2067/002261 PCT/USZO06/024261
42144

Lew Lys Ser Arg Leu Thr Ile Ser Lys Asn Thr Ser Lys Asn Gln Val
65 70 75 80

Ser Deu Lys Fle Thr Ser Val Thr Ala Ala Agp Thr ala Val Tyxr Phe
85 80 85

Cys Ala Arg Ala Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 55
<21l> 120
<212 PRT

<213> Artificial

<220>
<223> Synthetic

<400> 55
Gle Val Sln Leu 0ln Glu Ser Gly Pro Gly Leu Vel Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu BSer Thr Ser
20 25 30

&ly Met Gly Val Gly Trp Ile Ary Gln Pro Ser Gly lys Gly Leu Glu
35 40 45

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 60

Leu Lyg Ser Arg Leu Thr Ile Ser Lys Asn Thr Ser Lys Asn Gin Val
65 70 75 80

Ser Leu Lys Tle Thr Ser val Thr Ala Ala Asp Thr Ala Val Tyr Phe
85 80 95

Cys Ala Arg Val Arg Tyr Asp Pro Pro Trp Phe val Asp Trp Gly ¢Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 ” 120



WO 2007/002261 PCT/USZN06/024261
43/44

<210> 56
<211> 120
<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 56
Gin Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 a0 45 )

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Sar
50 55 &0

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asn Thr Ser Lys Asn Gln vVal
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe

Cys Ala Arg Phe Arg Tyr Asp Pro Pro Phe Val Asp Trp Gly Gln
100 105 110

3
H
ke

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 57
<211> 120
<212> PRT

<213> Artificial

<220>
<223» Synthetic

<4G0> 57

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 10 15



WO 2007/002261 PCT/US2006/024261
44/44

Thr Leu Ser Leu Thr Cys Ser Fhe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Giy Met Gly val Glv Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu

Trp Leu Ala His Ile Trp Trp Asp Gly Asp Glu Ser Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asn Thr Ser Lys Asn Gln Val
65 70 75 80

Ser Leu Lys Ile Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe
g5 80 85

Cys Ala Arg Lys Lys Tyr Asp Pro Pzo Trp Phe Val Asp Trp Gly Gln
100 105 1i¢

Gly Thr Leu Val Thr Val Ser Ser
1is 120



