WO 2005/ 047326 PCT/ US2004/ 037518 1 | NTERLEUKI N-10 ANTI BODI ES The present
application clains the benefit of U S. Provisional Patent Application No.
60/ 518, 999; filed Novenber 10, 2003, which is herein incorporated by

- referencd 9 ArGaso4732entirety. Field of the Invention 1000&¢T/TRS0pOESENT

invention relates generally to interleukin-10 (IL-10) specific antibodies
and uses thereof Mre specifically, the invention relates to humani zed

~anti bodies that recogni ze human |IL-10 and nodul ate its activity,

particularly in autoi mune disorders. Background of the Invention [0002]
Initially known as cytokine synthesis inhibitor factor or CSIF,
interleukin-1 0 (IL-10) is a potent imrunonodul ator of henmatopoietic cells,
particularly immne cel INTEREEUAINIGD AeTAsODYRSed Th2 cells, B cells,
kerati nocytes, nonocytes and nacrophages produce |L-10. See, e.g., More et
al ., Annu. Rev. Innnusnol. 11:165 (1993). IL-10 inhibits activation and
ef fect or fUhepicosrs apph(atlmm plagns tfe beatfito RSt Pionsiamdé PRented psljcatiomdioyt es and

That P RE90: sk ol orpls e i kereanoliormin by gHRtShoRdt b o ki || or

cell g5 gapocyt es, and macr ophages. See, e.g., Fiorentino et al., J. Exp.
Med. 170 2081- 2095 (1989); Fiorentino et al., J. bnnaunol. 146:34_{14
(1991) Hsu et al., Int. finn.unol. 4:563 (1992); Hsu et al., bit. bwnunol.
4:563 (1992); D Andrea et al e I Ex Med. 178:1041 (1993); de Waal

Mal efyt et al., J Exp. Med. Ficld. B Fiorentino et al., J. Innnunol.

147: 3815 (1991). [0003] Multiple pat hogens particularly int racel | ul ar

pathqageR. el i Cihe bie (gngmvemﬁyféﬁt%a{aﬁa y‘%k’;"n%rl&ﬂc’i&?'l@%ﬁl-k’@)s%y%&kct he

effe enova e pat hogen nmunée response. et al.

" Annu.aniRbudict amhuses dteredf] M@ spdafiggily, Herineondiop relatek o bimadzed ynphocyt es from

pati ent H V, osy or tu ercu 0sj s, peripheral blood |ynphocytes
are taPBf’E‘gleF Iﬂﬂaé}:@ragp% ymeiH-dQ ﬁaﬁmﬂé A A RO Y MeHtiEimen t he
pat hggeRdersHowever, the neutralization of 1L- 10 in these denonstrated that
an active effect or response, fT' WD 2005/-047326 PCT/ US2004/037518 2 i.e.,
Thl reactivity, was present in these cells. Thus, it is believed that IL-10
is effectively Background of the Invention

[0002]) Initially known as cytokine synthesis inhibitor factor or CSIF, interleukin-10
(IL-10) is a potent immunomodulator of hemalopoietic cells, particularly immune cells.
Cells such as activated Th2 cells, B cells, keratinocytes, monocytes and macrophages
produce IL-10. See, e.g., Moore et al., Annu. Rev. Immunol. 11:165 (1993). 1L-10 inhibits
activation and effector fimctions of a number of cells that include T cells, monocytes and
macrophages. In particular, IL-10 inhibits cytokine synthesis, including that of IL-1, IFN-y,
and TNF, by cells such as Thl celis, natural killer fsells, monocytes, and macrophages. See,
e.g., Fiorentino et ak., J. Exp. Med., 170:2081-2095 (1989); Fiorentino et al., J. fmmunol.

A 146:3444 (1991); Hsu et.al., Int. Immunol. 4:563 (1992); Hsu et al., Int. Immunol. 4:563
(1992); D'Andrea et al., J. Exp. Med. 178:1041 (1993); de Waal Malefyt et al., J. Exp. Med. |
174:915 (1991); Fiorentino et al., J. fmmunol. 147:3815 ‘(1991).

[0003] Multiple pathogens, particularly intracellular.patho gens, elicit TL-10
production to slow or completely stall the effective removal of the pathogen by the immune
response. Moore et al., Anni. Rev. Immunol. 11:165 (1993). For example, in blood
lymphocytes from paﬁ'ents with HIV, leprosy, or tuberculosis, peripheral blood lymphocytes
aré'typicaﬂy anergic or nonresj)onsive in vitro when challenged with the pathogen.

However, the neutralization of IL-10 in these demonsirated that an active effector response,



commandeered by the pathogen to facilitate its infective state. [0004] |L-10
is al so associated wth autoi nununity in vivo. A#toimmunity results from

t he dev rom aut oanti bodi es, autoreactive T cell r SOne.
conbinaﬁ#@%g&gﬁé&@of that target normal tissue. One exéﬁ%ﬁgg%gaggﬁﬁinnune

di sease is system c lupus erythematosus (SLE), a chronic rheumatic di sease
in which connective tissue throughoug the body becones inflaned.

Aut oanti bodi es that attack nornmal body tissue as if it were an outside
invade result in the characteristic inflammation. Wiile the precise cause is
not fully understood, researchers believe it has both genetic and

envi ronnent al components. Specifically, B-cell hyperactivity and the

pr esehte [6f reasHy byvaTeant infbercas!le hBhuss itds bdisvedtirt Tiieiis alfesively G

aut oant i bodi.es_reagtive to double stranded DNA (1gG anti-dsDNA abs) are

el evaf;%r&%a%d%eé?‘# g}ﬁﬁjse %ﬁ}%e EOE.aC'_ég t\?étéﬁrrf%ﬁwa?ﬁﬁat?O% of SLE patients produce

1 9G mezﬂ ds DNATRDS) is SROBss@EiaVdl wih ah@uRRRhHPHON)E. AStdimnfurkt§FediigeS more
prevalent in women than nen, with synptons Tanging fromfacial rashes to
di sablfionytheridvgopment fadrh putohiiitadids; ewtvmacting Drglém odywhenembmation t can

devel at age, but .is st co n.n youn adul t.s. . [0QO5] Numerous
stuai Ser8irs e dimat pisho | Dhr SRPRR AR S RO s g et ad syt Tt SLE. For
exanplgthditb§us!(5T.ES & SrdniPhRAk e ikaft iR IEQHc bRl Sssiib HROhoAPRIOPT i at e
sti rrullé{ti on, bost(h Bs)gel s and naclrcophggels%on%"c@lf% patisesnts g%gor?t aﬁlrgousl y

~ pr odubedhbegdvmdsendisedf Abtbaittithodiesvthitrattackt homehbedy Bssualas if ilweterdnt i s Rheuwn.

40: 249- 60, (.11997). I n several studigs, rese ers denonstrated
cor r oPHFIdsIMI TR lodhe Sherasiratoic srTbmatom, oy el CBeBIECIo8 6561 3ot TWBY eover |

bothh hRaivBd Feskachod ity il pSmYRBASkIAhSfohARhil Binphasiade of | L-10

production can alleviate the clinical manifestations o LE. See, e.g.,
CGonz alSpzeifindi B-edll hyleracfivitpendihemesshteoMirid 06 auip 2ntfiic@ids)chaf20@06¢ To dat e,

f i f i ., of . , hriti } d ith
hr ouSh T B mGUGREG MGHDLaHs eeryet srpirtaateE Dy Tielt S iaAs ods "ang
cycl oRBYSPE a1 RS in MiARUGH ST EeBLinen 6bRBS S0 ANt BoidhEplaikSReci fic and

substantiial toxicities exist which prevent long termtherapy. Thus,
‘speci kipg-dsBNA abs, 20mg ofwhichedé pephmeipxich S1dT § dat fimes smmragonaistisinof | L- 10,

permttin he renoval of the suppressive.effects..of .l1L-10 whj.le |eaving
Phe.'r St LR g1et, HUD e ESHBR e PR T o B IB9 potRt ot -

Si gni fiire afkaibhilh bddnUYsiReiit. " cRPEERIY ASnd 8l i & BBRHohfn@BBfouhB VI VO
is the I mmunogenicity of the antibodies. As” nbst nonocl onal anti’bodies are
deri vedul¥D. 2005/ 047326 PCT/ US2004/ 037518 3

{0005] Numerous studies support a role for IL-10 in the pathology associated with

SLE. For example, while IL-10 is typically not produced by cells without appropriate
stimulation, both B-cells and macrophages from SLE patients spontaneously produce high
levels of IL-10 in vitro. Llorente, et al., Arthritis Rheum. 40:249-60 (1997). In several
studies, researchers demonstrated a correlation between serum levels of IL-10 and disease
activity. Moreover, both in vivo and in vitro studies demonstrated that the blockade of [L— 10
production can alleviate the clinical manifestations of SLE. See, e.g., Gonzalez—Aaﬁaro, et
al. J. Autoimmunity 11:395-402 (1998). | |

10006] To date, one of the manifestations of SLE, lupus nephritis, has been treated
with through the use of immunosuppressive therapies, e.g., corticosteriods and
cyclophosphainides. Although effective, these therapies are non-specific and subs{antial
toxicities exist which prevent long term therapy. Thus, specific neutralizing antibodies may
be effective antagonists‘ of IL-10, permitting the removal of the suppressive effects of IL-10
while leaving the remainder of the immune response network intact. | ‘ '
{0007] The most significant limitation in using antibodies as a therapeutic agent in

vivo is the immunogenicity of the antibodies. As most monoclonal antibodies are derived



fromrodents, repeated use in humans results in the generation of an inmune
response against the therapeutic antibody. Such an i mune response results
in a | o0 ofeskkmeapeutic ~ ef ficacy at a mini num and™a poteRtdeabskal al
anaphyl actic response at a maximum Initial . efforts to reduce the
i'mmunogeni city of rodent antibodies 4 nvol ved the production of chineric
anti bodi es, in which nouse variable regions were fused with human const ant
regions. Liu et al., Proc. Natl. Acad. Sci. USA 84:3439 (1987). However,
mce injected wth hybrids of human vari abl e regi ons and nouse const ant
regi ons develop a strong anti- anti body response directed agai nst the human
var i dbire rodgiorepesied gesi mgnans atsutth én thetgenéretion oDin lBuekpdse odent Fv
region in such chineri¢ antibodies may still result in unwanted

mi nurfdgdt Ee theraneupa epebrdy. Suobasjung scsgentsrasully e losewé therdpetitic

conpl I [k Ni e P of . variabl e damai ns conpri se
ho G Na kol Aot Al acyit REPGHE o ¥ Aol #PHG of 1 odent
CDR |egfops t6 FddacthyammiuriFenor st et antiBbdieidalvied Me M8guddnept ed to
further m nimze rodent sequences. Jones et al., Nature 321:522 (1986);

Ver hedyserieantiodies, igayliplk mopgovarsble regigag wereywed with hobR. kowgtanéx changes

till . upi.f os. Lt | nt i i1.h the bi ndi
or oper et PR LT WERAS i 0 PR B s e nes (FR) .
resi dugshybiuRlof @dmhn v@mh@@o@mﬁa%duseicanﬁm%g&dd@%mg@ﬂoﬁ affj SO are

3
required to preserve antigen binding affinity. Kabat et al., J. Innzunol.
147: Epobodiesnonse dippeted agdiest thechugtanOpR aleat giongsuggesting das Wor fetangish due
prese mani.zed..ant.i bod nstructs has, been

r eporogi%% él}q{}e ifoglegﬁ ﬁ%?é:gﬁch &ISSC}B%EEBEF aF?g%&iﬁga?l# ﬁ@?’éﬁs“ﬁ UL wi |1 resul t

1N thmbigagdyymﬁdﬁehﬁe desired binding, and sonetinmes biol ogical,

T

properties. See, e.g., Queen et al., Pr oc. Natl. Acad. Sci. USA 86:10029
(198490080 man leis goaerally bebeved gt icomplamentsdy detognird®z wg®n (CT9Y1), and

oyt P ards ot Andne AaRaBeofin e ol idhe pitd B SQREHy nlfS il hRELREINES Hoed
q 9 v

r enderaigg bifodenedDR! lo¥ss Gitb UiRal Frafiethred (e, asmaniestdraklagemprayences  of
known anti bodi es have been used or, nore typically, those of antibodies
havi dgrtheseumimize redent seqieress e doneg pt dlbdtirws ﬁmﬁ&{é@fiff(h_\.fe@eeyenee.tgl.a Jones et

al ., supras;,\ ' X or et.al. upr a,, . Exact

cequirteet TR EEER do Bk R aREr e oY et Mol Se inst r et s
[ 0009htiTR®; WitEBRHamierBidihs @ropRiiyY a6 MiBDdy 36k BN OEheRBn Aakkhedi es whi ch
recogni ze hunan I L- 10 and nodul ate its activity, in particular with regard

- to adendurnihR). vesidwesp (Y vabis (BoRt lasmopneidndganyed antibodies also are

required to preserve antigen binding affinity. Kabat et al., J. Immunol. 147:1709 (1991).
While the use of CDR grafting and framework residue preservation in a number of
-humanized antibody constructs has been reported, it is difficul to i:;redict if a particular
sequence will result in the antibody with the desired binding, and sometimes biological,
properties. See, e.g., Queen et al., Proc. Natl. Acad. Sci. USA 86:10029 (1989), Gorman et
al., Proc. Natl, Acad. Sci. US4 88:4181 (1991), and Hodgson, Bio/Technology 9:421 (1991).
Moreover, most prior studies used different human sequences for animal light and heavy
variable sequences, rendering the predictive ﬁatﬁrc of such studies questionable. Sequences
of known antibodies havé been used or, more typi?aﬂy, those of antibodies having known
X-ray structures, antibodies NEW and KOL. See, e.g., Jones et al., supra; Verhoeyen et al.,
supra;, and Gorman et al., supra. Exact sequence information has beeﬁ reported foronly a
few humamnized consirucis. _

[0009] Theﬂ present invention provides humanized monoclonal antibodies which

recognize human 1L-10 and modulate its activity, in particular with regard to antoimmune



di sorders. The humani zed antibody should provide an alternative therapy
choice without the toxicity and non-specificity ‘associ ated with current

t r eat menwo 2@sh€eB26SUMmary of the Invention [0010] Provigeduksngoivsis a
humani zed reconbi nant anti body nol ecul e that binds 1L-10, or binding
fragnent thereof, conprising: at |east one antibody |ight chain variable
regi on, or binding fragnent thereof, '4corrpri sing a pol ypeptide having at

| east one am no acid sequence selected fromthe group consisting of SEQ ID
NGO 1 at CDRL, SEQID NGO 2 at CDR2, and SEQ ID NO 3 at .CDR3; and a framework
region, wherein the amno acid sequence of framework region is all or

SubS ARV TRl bRl PRl TS BLORE NN BRLh SEMERSRin Rt | oast

one an eavy ain vari gl on, ent -t hereof ,

conpr it61i6ly andabryrRptficte sbevei e @ith keaslt 1eagnad.no aci d sequence sel ect ed
fromthe group of SEQID NO6 at CDR1, SEQ ID NO 7 at CDR2, and SEQ I D NG 8
at CDR3; and a framework region, wherein the amno acid sequence of
framework region is all ommsmﬂllﬁﬁl_lﬁlaﬂﬂlﬁﬂa human i nununogl obi n ami no
aci d sequence. Also provided herein is an anti body, wherein the anti body

l'i ght or sl - havi ng a
va?i a ﬁaﬂjr]egl on F ﬁgé%g?ljﬁ{"ﬁ%% %?a}l]lhzgﬁlggcgﬁne&?ﬁ r%iggnolgaéﬁﬁﬁﬁb nqlgntl bodg

l'i ght 1Thej, I’cbr b@mtglms@mt THeR@TEMmprileice of least QAR khSRS1yaidhoLhfAs Phtigde havi ng a
vari abl e iion and a constant region of SEQ 1D NO 5. In one specific

enbodlfﬁﬁlﬁﬂ; OIt vedipg fipgsent thereat yzomaislng a@ﬁlmﬁnf@nim@awn&@tm ORhERBGS |

conprise oly havi n vari.abl anot her
speci fA°E e%bg%e Ql%&%ag[ ﬁmﬁtetgr orﬁjgg ﬁ%]gﬁﬁjﬂgp ]8?’: |n1 %@@Dﬁgtznt her eof ,
conpr i3 €DR2 Ral BBEPID Ne: mawcmsaaﬁ@a faRke® ofle@km, MMdroi GRNSiANkcidegi on of
SEQ I D NO 10. 0011] Further provided herein | S a chimeric reconbi nant

ant i bo@guense eé ewndqregmnn@lg ok sulgtaphalby ﬁhpf@hﬂma@mﬂm@ﬂéb@@mm@onpn si ng:

at le {a Qe[énp&%t L0 e 9{3%'82 hﬁ%&r ?} gxglv%nﬁeasgﬁbn %r btfﬁ(ﬂg% %m gment

t her eo rising a poly ore” amn sequence

sel ecttﬁer b, @omblisinga ptlil@éﬁév 1QkasBite drhlnbl@cill Ru&lBLel-GEQHD: tHNO. 2 at
CDR2, anc? 3E P e %U@P@ zﬂ%aatasl east gnecant F%ob%bﬁgav&mhal n

Var | at7eup pEGERAD NP AR, SFQIRONDTih TG A8 oGt TE NSt SORpAPR | de

havi n ne no ., acid seguence sel ect ed from.t he F Qup consi sting
of se0 RsrREPR ORI S8 Rgtr R SR FE R kBB RAAY o, “wo
2005/ %E@t%ﬁtﬁ@ﬂlliﬁ%@ﬁﬁﬁ@ﬁ?rﬁﬁ&m%?oﬂi@%ﬁib a%icsgbqﬁé@el daeh bﬁfv@ieﬂ Hefei@idutrani zed

reconbi nant anti body nol ecul e t
antibody, wherein the antibody light chain, or binding fragient thereof, comprises a

polypeptide having a variable region of SEQ ID NO:4. In one spécific embodiment, the
antibody light chain, or binding fragment thereof, comprises a polypeptide having a variable
region and a constant region of SEQ 1D NO:3. In one specific embodiment, the antibody
‘heavy chain, or binding fragment thereof, comprises a polypeptide having a variable region
of SEQ ID NO:9. In another specific embodiment, the antibody heavy chain, or binding
fragment thereof, comprises a polypeptide having a variable region and a constant region of |
SEQ ID NO:10. '
[0011] - Further provided herein is a chimenc recombihant antibody mélecule that
binds I-10 or binding fragment thereof, comprising: at least one antibody li'ght chain
variable region, or binding fragment thereof, comprising a polypeptide haViﬁg at least one
amino acid sequence selected from the gfoup consisting of SEQ ID NO:1 at CDR1, SEQ ID
NO:Z at CDR2, and SEQ ID NO:3 at CDR3; and at least one antibody heavy chain variable
region, or binding fragment thereof, comprising a polypeptide having at least one amino
acid sequence selected from the group consisting of SEQ ID NO:6 at CDR1, SEQ ID NO:7
at CDR2, and SEQ ID NO:§ at CDR3. |



binds IL-1 0, or binding fragnent thereof, conprising: at |east one antibody
i ght chain, or binding fragnent thereof, conprising a polypeptide having
an am noyaoiékmessdence set ected fromthe group consi stichgyRhosdERis D NO 11

at CDR1, SEQ ID NGO 12 at CDR2, and SEQ 1D NO 13 at CDR3; and a framework
regi on, wherein the am no aC|d sequence of framework region is all or
substantially all of a human inmmunogl’obin am no acid sequence; and at |east
one anti body heavy chain, or binding fragment thereof, conprising a

pol ypepti de havi ng an anino aci d sequence sel ected fron1the group consisting
of SEQID NGO 15 at CDORI, SEQID NO 16 at CDR2'1 and SEQ ID NO 17 at CDR3;
and a ,Mmrewor k Algdeﬁﬂo@medwepe&@wa M}ﬁarﬁiedr}eccaa%lgmﬁ%ﬂﬂ@&gﬁnefecﬁlegmmr k region
is all or substantially a human 1 mmunogl obi n arfino aci d sequence. In
one sbeﬁmELdOemdmdmngﬁﬁgﬂkhbﬂﬁnmﬂbwmyxkughmleamamnmﬂdmdbﬂgﬁimguimmgnent

t herepf,..coppri s a pol leeh vari abl e regi.on and a_ const ant

r egi oﬁ g gs%%f{l%f@*eﬁ& qvfg@‘g?tm%ﬁgf’ Fpt VIR AU AR SEISRe sdFrisdh o dy
heavy e PRGNS $EOIFER ' @?J Lfg having a
vari a e re%lr% %md]L a t(:;’1con}5,~:(?ant ?eltg]ih%n lg%m% §%§t %pg,i& F—Egt her
provi H.'em(hﬂBent ATIRS; an@hﬁmmrkeegmfmwmmmﬂl&t&hﬂd;{mdﬂb@x@aﬂceof hat binds IL-
10, or bi nd| n f,raggﬁnt t hereof, conprising: at |east one antibody |ight

chai nfragEWogk &5 sehstantrly afpt adysR F@FW&OQOB’& PN EFYSCHERIFHg at

AR B 0% g‘%“’q’ﬁ%% . B M e I b ot ot

| east po}ypepmia Iwihe dneanviyo ebidisaquarce béladedfofriag prmb cohdietiodf, SROMAPri sing a

,..ES'nZ.p 16 bt Dlaep ma0sl ot ol st B NG £ SECoRBRand adamsierh D NOVL7

Q}ﬁf’c@m it R0 %&‘BC&@{;{H&{&% of hﬁﬁle@eg&]ﬂaggh% alg 88 %Iﬂs%ga Rigrf urther

corrprl eavy ain constant region eint eavy chrai'nh const ant
regi ohummmnnﬁmeglabmla;mya acid3pquincy4In dnerspecifie ampodinadnn thoagitady ligkgi on or a
variant thereof.. In oneégrrbo i ment, the antlgodl es descrl bed above further
conpr P%Bénaaprm%% érﬁaiﬂﬁn’f FEPh FOMPEEFSAPOIITRHES havipga Vaghle g Anddonst ant

regi Ogorf‘s?iﬂg&t%é&?o?s}% an b| 9. qn;gépaﬂ;tm aﬂﬁo&&% O%Ofxe@blagst ion. In

some nts agrrent ese antl nti body
f r agnelmdin sr&lbemdlﬂglfragmamhthheoij lcon@nmrtspcﬂypepgd@havﬁmg)a viraddile rdgadal anSH, Fv,

scFv, F(ab')2, a ﬁ%él %h%}lj)@d% WO 2005/ 047326 - PCT/ US2004/ 037518 6 [0015]
Furth‘é?nsﬁ?ﬁ%\‘??ad‘é‘ﬂo Qi met hod of suppressing an i nmune response in a

2‘;{7?[3‘ tﬁﬁ@js ngn ?I(P*gﬂpérﬁjﬂ?ﬁ dBEAERS 1SN dhtert CreBoribiRbRCGhntibBa P e chiagh g0 an
binds IL-10, or binding fragment thereof, comprising: at least one antibody light chain, or
binding fragment thereof, comprising a polypeptide having at least one amino acid sequence
selected from the group coﬁsisting of SEQ ID NO:11 at CDR1, SEQ ID NO:12 at CDRZ,
and SEQ ID NO:13 at CDR3; and at least one antibody hea-vy chain, or binding fragment
thereof, comprising a polypéptide having at least one amino acid sequence selected from the
group consisting of SEQ ID NO:15 at CDR1, SEQ ID NO:16 at CDR2, and SEQ ID NO:17
at CDRB. » _
{0014} In one embodiment, the antibodies described supra further comprise a heavy

. chain constant region, wherein the heavy chain constant region comprises a v1, Y2, v3, or y4
human heavy'chain constant Ie'gion or a variant thereof. In one embodiment, the antibodies
described above ﬁlrther-‘comprise a light chain constant region, wherein the light chain
constant region comprises a lambda or a kappa human light chain constant region. In some

embodiments, the binding fragment of these antibodies is an antibody fragment selected
from the group consisting of Fab, Fab’, Fab’-SH, Fv, scFv, F(ab’),, and a diabody.



I L-10, or a binding fragnent thereof, in an anount effective to block the

bi ol ogi cal activity ~of I1L-10, wherein the antibody is an anti body di scl osed
her ei n. e | e response suppressed.by this pethod | | Iy |, or a
cellulahxgégkgﬁggﬁ I n one enbodi nent, the subject treé%%%8%§Hp¥$§wnethod
has system c |upus erythematosus. | n another enbodinent, the subject has

i mmune t hr onbocyt openic purpura (1 TCb. In yet another enbodi nent, the

subj ect has | upus nephritis. In a further enbodi nent, the subject has H V.

I n anot her enbodi nent, the subject has hepatitis C. In one specific
enbodi mrent, the nmethod of suppressing an i nmune response in a human subject

conpri,si adm ni stering. a subject. i,n.need thereaf (1) an antibody -
speci f[ﬁwor I L&Ll‘@fhef)?mg“{?ﬁ}?ﬁTeHbléfarlaﬁmﬂPfFW@éﬁg 4 CARITRET B F ect i ve
to bl . . L0 h L .

ant i ot Softe sl ARkhl 0 o skt i MR Bl 1F NI E 18]

Provi dedither ebmdisy fagneem dsir¢dfpm amonpetins effgctime tabldckahky biobrgidal adivity i
fragnent thereof, in conbjnation with a pharmaceutjcally acceptable carrier

or di [9hdktl0. wheesisihg aphlodyis ppaaybaedy Bsrdosse herean. ahhs BHEIRRTEPEBE 0sed supr a.
oLy . | nt FOGUYTT S = . ; osed b
ol ypsupstseiy ittt S Sblbryte HLURR REBiR T B¢ oPBbGRRERE 07 1S

expr esahiest ety tomRethed ias syshgnit dahdteedhdnabaisc IRahctheeghignigenper abl y
linked to control sequences recognized by a host <cell transfected with the
vect orthe pryGit dayinmares hrombegyipsnicaarpura §hRSp: dn gt aneghey sabedinediyhe si ng t he

i sol : ' cigd- | { id Qi-R; i hod of
or oduct R Lo anpilE Waper it Mell MEUBR" oY, B BB < ng (e

vect orenthidi@hentc MaGubjeci s Woesiiels T, t ionkuptafic c@bbing@fURAER HE Xpr essed, |
t hereby producing the polypeptide, and recovering the pol ypeptide fromthe
host CEPPIes§ing 2B MPRAGTCIRASH & & hHmER saiefleomprisaerdeieisenias tea sétednce

encodi.n nt i-bpd i fic. L-10 ¢ 1 Si a light ~chain having the
nucl eiuéglggt?gj%éeeoa g@n%ﬁeanggg%eﬁ‘gcqﬁglﬁ6303&%23@35\#%%5% {%gﬁeg\i}il%gan the nucleic
aci d segueneffeaiveSEQJcR N3 gidal adtivifynaL - ieraheicieteSntibb@y siaght chai n has

an American Type Culture Collection (ATCC) deposit nunber of PTA-5923 and
t he hetipodndisploprikhaipinAnddZHapBBIENPRIRBYESsIvE 2gTA- 5922. [ 0019] Provi ded

for 1 NORBIC G e LR T R R P A P ABEY 277 S0

| D NQrabinénthaedfemvaonbhaition W AghirBRcadihgy Qc&giaﬂle&m@&rtﬁ“elﬂ@&nt,SEQ I D
NG 22. I'n a further WD 2005/ 047326 PCT/ US2004/ 037518 7 enbodi nent, the
|i ght Ehari thagnhpdxromeredbe prtibadigselisdgsepTargo27 and the heavy chain

[0017] Further provided herein is an isolated nucleic acid encoding the polypeptide
of the antibodies disclosed supra. Also provided herein is an expression vector comprising
the 1solated nucleic acid sequence operably linked to control sequences recognized by a host
cell transfected with the vector. Provided herein is a host ce]l comprising the vector
comprising the isclated nucleic acid sequence. Further provided herein is 2 method of
producing a polypeptide, comprising culturing the host cell comprising the vector under
ccmdiﬁons wherein the nucleic acid sequence is éxprcssed, thereby producing the
polypeptide, and recovenng the polypeptide from the host cell. _

[0018]) Provided heremn is an isolated nucleic acid sequence encoding an antibody
specific for IL-10 comprising a light chain having fthe nucleie acid sequence of SEQ ID
NO 19 and a heavy chain having the nucleic acid sequence of SEQ ID NO:ZO. In further
embodiments, the light chain has an American Type Culture Collection (ATCC) deposit
number of PTA-5923 and the heavy chain has an ATCC deposit number of PTA-5922,
[0019} Provided herein is an isolated nucleic acid sequenée encoding an antibody
specific for IL-10 comprising a light chain having the nucleic acid sequence of SEQ ID
NO:21 and a heavy chain having the nucleic acid sequence of SEQ ID NG:22. In a forther



has an ATCC deposit nunber of PTA-5926. [0020] Further provided herein is an
i sol ated nucl eic acid sequence encoding a binding fragnment of the antibody
encoded b¥oOtdes/EbEe nucl ei c aci d sequences. I n one enrarh/mentyesthe bi ndi ng
fragnent is an anti body fragnent selected fromthe group consisting of Fab,
Fab', Fab'-SH, Fv, scFv, and F(ab')2.,10021] Provided herein is a nethod to
identify an acceptor gerniine sequencg for a humani zed anti body, which

met hod conprises the steps of a) identifying a non-hunman antibody that has
the desired biological activity; b) determi ning the am no acid sequence of

a non- human anti body VH and VL donmi ns; and c) conparing the nonhunman

ant i bogimbo@efME TESlif10 chali 1ol Bn AITAT BBk HP6r PEALURNGQad tM1RLE} Bhiife
-conpari son conprises the substeps of 1) assigning the sequence of non-human

VH andbagangdheCriepesjtianmbsr ofdSiAdg826.nunbers; 2) delineating the CDR and FR
regi-ons. J-f, t he s nce; ssignin redet erm ned nunerical score at

reagh r.B}glsze pos?ﬁﬁﬁﬁRfSVé\Jﬁﬂﬁ%rﬁm%ﬁén%?%ﬂE% elaﬁal%]ﬁ&%ﬁﬁm §99MmER sequences
are id@ﬁtﬁrf‘gaﬂaign@dﬁ@oﬂ)hetﬁtiﬁbﬁﬁ&c@hédPjﬂfe%og@%{&&@ aSBQEGRenkSs. %%ﬁ%at e a total

score for each human gernline sequence; an identifying the human
ger nl i embeditpgeh dlee biniling frdmndnt yhesntibotafragesitdolectsd doe s grévwe accept or

gernline seque . , , di ment, e.met hod further conprises the
subst e%@lslf%ﬂgg?%g@’séa%n?ﬁﬁg’ "gi!ltn)gﬁesrc Ea‘?ndsI‘Lc(g]i’éz'of 1 for each residue position
for whighit he nopyhga,a8g by W e i [ that was
not scor ed}i n subgtep (3?3l tc% gg?mogﬁé%séggﬁé%gg% aﬁe%&@gg}ﬁt&?@%mt g‘%r:fl resi due
scor eshahtered substepriith méhod @vgirisagthalstepefofitd) édenei$yidg e nsn-huamnt 0 gener at e

a total gcqre for each hupan. germnljne sequence. In a specjfic enbodi nent,

g he noﬁz‘fﬁwﬁaﬁh%ﬁﬁ? @&&{}Sﬁ@@ﬁmﬁ Ry b determining theMpP 12614 581818 0 gi cal
ctivi =10 I EN I =Yy ¢oTaTo : {é@@f' pE=TaTels are

assi gnéégoﬁgu{nh%%{?%gé ugg%ggq}?'r?bﬁflabl ’eé}gizé}gcggjp??ﬁ ?%P aﬂrjfgg{l/L reéi?f)ns,

I es pecsdquetiog. io @@ o Furtiregerpiiow selpdndrsr whereinstha nomptidoadyprpeisesthted by t he

Sbove TS, S SR LALLED Pt B, 2 O AN, L00E3) LS yshove e
accept Qimgaem)i REnSRAMARE EIFELR I Sedithslil gy dghaRkes) dsahighai n of the anti-
human 1L-10 ‘anti body, "12G3. WD 2005/047/326 PC%}JUSZDOL/ 0 751%8 8 [ 0024]

Fi gur epieBetstiomed niveensalisgonveh tachfresidiss phsitionuivb eihéchathel nonsremine ahd booaes t o
Lhe polential acceplor gerill e seguence Laling {905, wariabls ipavy
score for e.‘ach human germline sequence; and d) identifying the human germline sequence

with the highest total residue score as the acceptor germline sequence. In one embodiment,

the method further comprises the substeps of: 5) assigning a numerical score of 1 for each

residue position for which the non-human and human germline sequences are identical that

was not scored in substep (3) to germline Sequences with identical total residue scores after

substep (4); 6) totaling all of the residue scores to generate a total score for each human

germline sequence. In a specific embodiment, the non-human antibody is specific for I1-10

and inhibits the biclogical activity of JL-10. In a specific embodiment, the numerical scores

are assigned to the residues as in Tables 2 and 3 for Vy and Vy, regions, respectively.

[0022] Further provided herein is an aniibody generated by the above method.

Brief Description of the Drawings

[0023] Figure 1A shows the assignment of residue numbers and numerical scores to
the potential acceptor germline sequence relative to the variable light chain of the anti-

' human IL-10 antibody, 12GS.



[0025] Figure 1C shows_the assignnent of residue nunbers and nuneri cal
scores to the potential acceptor gennline sequente relative to the variable
l'i ght chgi®6ts0higs anti - human IL-10 antibody, 11D08. [0 i D shows
t he assi gnrrents of residue nunbers and nunerical scores ?éﬂutsg@g}g%%é%ti al
acceptor gernmine sequence relative to the variable heavy chain of the anti-
human | L-10 anti body, 12D8. [0027] Fi8gure 2A is a concentration-tine profile

for 12G8 anti body administered i.v. as described in Exanple I11. [0028]
Figure 2B is a concentration-time profile for 12G8 adm ni stered s.c. as
described in Exanple I1l. [0029] Figure 3A shows that adm nistration of the

humani zed anti-I1L-10 anti bosgﬁ, SCH708980, confers resistance to Lei shmani a
mej or [Pf#dcti on TamelBighortsdhe gurmnencht elresidnp neebrBrndaymsacdsoised by

neasur I W th -l per t. LEeS,. . j.ndi . 12G8
ant i bc;[ ggaﬁgﬁgg%?hgeﬁ?"?f%f Jﬁg%geq&gl %rrlg%lé{é‘?ﬁﬁhg&%‘ﬁ%q%h% C[hﬁhj:%%itﬁ%hg[gr e 3B shows
t hat qﬂmmmrmﬂt'@adyjlm rat anti-IL-10 anti body, 12@&3, confers

resistance to Leishmania major infection in IL-1 O transgenic m ce.
| nf ectilB8&vas  déewenitew s theessgnmentof werdpadusiers dud gumerinal $cogh iper at

h i i_ndi . ant i bod i Ni. . . d ibed i I
we DPEPrlelaRl bl oxbibne SRR INDF PO B PE G ARt SRGE BT O omur e,
and naturiah MaY) aftibbini 11433,on, the detailed description of the invention is

divided into the subsections that follow. A Definitions [0032] Unless
def i nel@03¢lher wi sBgurg 1D slewrmihe absigmoens of watdut nontbsraandusereriselsspresiave  t he

sane ani .as i s.comonly under st pod one.aof. ordinary skill in the art
o whi DR PO Ao ARG FORGSEC AR5 R BR eI aelp B AP PN p R sheq

appl i ciairhang -8mnenoler12mmibl i cations referred to herein are incorporated by
reference in their entirety. If a definition WO 2(Ws/ 047326 ] ‘
PCT/ US808Z) 037518 su® Fets 4 eprchniraiionHise puoéis ton 126 body ydmupisgaredi-her wi se

i nconsj st ent ﬁ\g'tg{a dgffygi tion set forth in the patents, applications,

publ i sHet ]f) i"REORE "And ot her publications that are herein incorporated

by refpiesgice, theiggefimisd ehcsftationliine pridfildWop 196@tddainiletddald asover the
definition that is incorporated herein by reference. [0033] As used herein,
"a" ordesgabodmdivempli lil.east one" or "one or nore."

[0029] Figure 3A shows that administration of the humanized anti-IL-10 antibody,

SCH708980, confers resistance to Leishmania major infection in I1.-10 fransgenic mice.
Infection was determined by measuring footpad swelling with a caliper at the times
indicated. 12G8 antibody was administered as described i Example VI.

[0030] Figure 3B shows that administration of the rat anti-IL-10 antibody, 12G8,
‘confers resistance to Leishmania nﬁajor infection in JL-10 transgenic mice. Infection was
determined by measuring footpad swelling with a caliper at the times indicated. 12G8

antibody was administered as described in Examp]é VI

Detailed Description of the Invention

[0031]) For clarity of disclosure, and not by way of limitation, the detailed

description of the invention is divided into the subsections that follow.
A Definitions

{0032] Unless defined otherwise, all technical and scientific terms used herein have l )
the same meaning as is commonly understood by one of ordinary skill in the art to which.
this invention belongs. All patents, applications, published applications and other

publications referred to herein are incorporated by reference in their entirety. If a definition



[ 0034] - As used herein, the term"anti body"” refers to any form of antibody or
fragment thereof that exhibits the desired biological activity. Thus, it is
used in whe2dsoadest sense and specifically covers nmohogteR@hoedipikpedi es
(including full |ength nonoclonal antibodies), polyclonal antibodi es,

mul ti specific antibodies (e.g., bispecific antibodies), and antibody
fragnments so |l ong as they exhibit t he? desi red bi ol ogi cal activity. [0035] As
used herein, the term"IL-10 binding fragnent" or "binding fragment

t hereof' enconpasses a fragnment or a derivative of an antibody that stil
substantially retain its biological activity of inhibiting IL-10 activity.

2 por (b gi g eBep 3k 4 GEAE e dnf it naSae o SO RE Y o

var i ahhepateas opplibatoesf pubkangd HplioktiodR bhd et iRt Shhnet HdeiFab, Fab',
F(ab')2, and Fv fragnments; diabodies; |inear antibodies; single-chain
ant i baasorpeyated pyasicrenseghe dg@nifion seirfarthiin thisisetioh prevaitt otso dicatefhdiomed fr om

antib r Typical a  binding fragnment or derivative retains at
| east ()Lg%f’l/og %?%?’@?@%ﬂ%#%ﬁy activity. Preferably, a binding fragnent
or derpe3s}i ve reAandd Hafeih,e@sbr CAPMIRNE 288G oR0%; Raer nR2Ye Or 100% of its

I L-10 inhibitory activity. It is also intended that a IL-10 binding
fragndf@34dan i nchuekedderesmribaterme aaiholy” safed te ahp fortuef amtidodshat do not

2t gtk befi Bl 6B BB G a Loy B s AmselmORPATSOpUl at § on

of subshRMUndabtdfNINRGIBB M RAMHPAFHBGies '(inaudhglﬁ11ilé]féwigf3ﬁ§dlon£nt I bodi es -
except for possi bl

conprising the population are identical e naturally

-occur ranhpodipg)t palydesal tnabodiesy nhdtispeadiemntibodied (rqr, mspeoiftcsantiMties)) adal
anti baodj.es, are highly, specific,,.being directed agai.nst a single antigenic
epi toﬁg{.lgﬁ)dﬁ’ %W@g%?%c’@gﬁ@ ieghl.}ﬂﬁed(l'ﬁg?i}r@figﬁgﬁmﬁg‘ﬁh’%ﬁdy prepar ati ons

t ypi cgbd}:vs]i ncl udes elhktdid, Uaketeph “aNhohRelies rdiheft od “RgaindStachRft specific
for) different epitopes. The nodifi er "nonocl onal" indicates the character
of t héhergeit icbentypasseseiiagnet vaik dedvitivernfan suliadyrihatatillsuhs mipéy ecos

r oAb 2RO BB b BBt SRStk PR e
monoc |09!ﬂ@10%di@%ﬂ'a§1%eﬁ&e&?s 14585brtiBn BEE AICRASSE attibdiy %&&5@@@3&%@ ention WO

2005/ 047326 PCT1US20041037518 '10 may be nmade by the hybri od first
descr ibelingd9r Koiabkrregion dhercofiNdixampl @56 antiosly ff4g7E)s inohdeadyb, Fabirade by

ecort oot Y HELNBE {385 oy oS S S S A o
t(Ji '9 g%etgggsg-Fng?Ecghg?@sgleQ;ﬁ@%ﬁb&ﬁed ﬂnﬁb@ﬁksﬁpﬁm%dﬁhagnua&,u opidaly, 1624- 628
binding fragment or derivative retains at least 50% of its IL-10 mhibitory activity.
Preferably, a binding fragment or derivative retains at least 60%, 70%, 80%, 90%, 95%,
99% or 100% of its IL-10 inhibitory activity. It is also intended that a If.-10 binding
fragment can include conservative amino acid substitutions that do not substantially alter its
biologic activity.
[0036] The term "monoclonal antibody", as used herein, refers to an antibody
obtained from a population of substantially homogeneous antibodies, i.e., the individual
antibodies comprising the population are identical except for possibie naturally occuring
mutations that may be present in minor amounts. Monoclonal antibodies are highly specific,
being directed against a single antigenic epitope. In contrast, conventional (polyclonal)
~ antibody preparations typically nclnde a multitude of antibodies directed against (or -
specific for) different epitopes. The modifier "monoclonal" indicates the character of the
éntibody as being obtained from a substantially homogeneous population of antibodies, and

is not to be construed as requiring production of the antibody by any particular method. For

example, the monoclonal antibodies to be used in accordance with the present invention



Mol . Biol. 222: 581-597 (1991), for exarrple [0037] The nonocl onal

anti bodi es herein specifically include "chimeric*-antibodies :

(i m’runog{ﬁ%p in which a portion of the heavy and/o ' ajnis

i dentica Wliél] ﬁ}% honol ogous to correspondi ng sequenceéc*/h%hy&goi& es |
derived froma part| cular species or belonging to a particular antibody
class or subclass, while the remaindgy of the chain(s) is identical with or
honol ogous to correspondi ng sequences in antibodi es derived from anot her
species or belonging to another antibody class or subclass, as well as
fragments of such antibodies, so long as they exhibit the desired
biological activity (U S. Pat. No. 4,816,567, and Mrrison et al., Proc.
Nat | . md@@a@ebwm'bnd@asmwﬂmﬂ%dﬂbedwmeﬂ}ﬁ gsalydetirh@bei495 the term
"si ngl ain Fv' cFv" ntlb refers to frag ’
conpr .@?f’fﬁ PHBAX P Elﬂée g/l TWB ﬁgy%meﬂwa Pee\/\ﬁ%v ﬁ g&%é@%%%% are

Pr esenfyivh Rosih RSl iBOtLP SRS aci b Ry Y e further
conprinlilgs a 0poPypepltl dle erHn)'ke e%&%&eﬁﬁﬁw (}svﬂy§olﬁa§‘%§¥1&\?\l’ﬁ%ﬁ enabl es
t he sHwchhoqpuesdeactihed nnléhck@d el Ut iresd 520 624002 8 gEID 1D bndl Magks dtat., .4 revi ew of
sFv, see RVACOLOGY OF MONOCLONAL ANTI BODI ES, vol . 113,
Rosen%?]ggﬁ’gdé%g%ﬁa 1991 gP% S¥g8II&/er | ag, New York, pp. 269-315 (1994).
10039 used o

frag n@]w th \A%%Bn ‘%lggd%a‘g{b%gue%’ s?f%ﬁl%aﬁ&%% -acﬁﬁﬁérd s%gﬁorr%@?%/e a
heavy (ﬁhauﬂogamulﬁhbmﬂhﬁhlarpoﬁwﬂ)ofth@nmgt@d/dr@lgm d:haghis 1¢dmaical wiali babl e donai n

(VL) in the sanme poly tide chain (VH VL) using a_linker that is too
short toalf»‘&%%wfpa@rmsa@@n £ FRIBAUGCE dn @Wﬂ)qﬂmeﬁye%ﬁompafawawmﬁs Or' t he

domai I ﬁ%iﬁ RRkE Y er chain
and C[b%lcﬁfg‘?n ét% &ﬁen- glggssalqt% g@éﬁ% %Eggl}]%s are e@lfg h%ﬂ@i#e fully
in, e.identickPw#R4r ﬁ@rﬁolo\@s &%ﬂréﬁgﬁ)hdir@‘sdqﬁﬁicm hogetibetlicalerivddriemn ablathtr Acad.

Sci. USA 90: 6444-6448 (1993). [00401 As used herein, the term "hunmani zed
ant i bogeies exkelanging memmmw essubchgs, aé@fﬁ”a@Srffﬂ@éftf@&ﬁé&Ch rom

non- h ; r@rs t uch
anti bo gg&g?’ goé ﬂBr—rL'{eslrtlﬂgl) a% L@g?fgg% Cﬁ%@g}] 2l I%]f' %£3$3§§§ﬁder| ved
from rmﬂannbnﬂuﬁbgb QWsl. idead Ber. gEﬂ@laESSI-beﬁﬂﬁur%n))zed anti body will
conpri se_substanti al Idy all of at|east one, and t vari abl e

donai n903§In whi cfis 49 W’de?‘)mf3127@1q3@13ﬂwgﬁb914)59§‘75¥31b0é11§§?m§‘E|bstant| ally
Il of h
" munclF SRy KBRS ARb A AR £ i TFRORE S LRRSE P M B i o o1 a

human ark pragexagh ebuigllmptslgmﬂe ehaidh e}ehemnw the tvaolypeptiye mpmbmtmhﬂryseahs o wll
conprise at |ea
P polypeptide Imker between the Vg and Vi, domains which enables the sFv to form the

desired structure for antigen binding. For a review of sFv, see Pluckthun, THE
PHARMACOLOGY OF MONOCLONAL ANTIBODIES, vol. 113, Rosenburg and Moore eds.
Springer-Verlag, New York, pp. 269-315 (1994).
[0039] As used herein, the term "diabodies” refers to small antibody fragments with
two antigen-binding sites, which fragments comprise a heavy chain variable domain (Vg)
comnected fo a light chain variable domain (VL) in the same polypeptide chain (Vy-Vy). By
using a linker that is too short to-alfow pairing between the two domains on the same chain,
' the domains are forced to pair with the complementary domains of anoﬂlér chain and create
two antigen-binding sites. Diabodies are described more fully in, e.g., EP 404,097, WO
93/11161; and Hollinger et al., Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993).
[6040] " Asused herein, the term "humanized antibody” refers to forms of antibodies
that contain sequences from non-human (e.g., nﬂurine) antibodies as well as human
antibodies. Such antibodies are chimeric antibodies which contain minimal sequence
derived from non-human immunoglobulin. In general, the humanized antibody will

comprise substantially all of at least one, and typically two, variable domains, in which all



portion of an imunogl obulin constant region (Fc), typically that of a human
i mmunogl obulin. [0041] As used herein, the term "hypervariable region"
refers to the amino acid . residues of an anti body which are responsible for
ant i gen- BVadrg473he hypervari abl e regi on conprises anisaaaebe/mseasdues
froma "conplenmentarity determning region" or "CDR" (i.e. residues 24-34
(LI'), 50-56 (L2) and 89-97 (L3) in tgg | i ght chain variable domain and

resi dues 31-35 (H), 50-65 (H2) and 102 (H3) in the heavy chai n vari abl e

domai n; Kabat et al., Sequences of Proteins of Inmmunological Interest, 5th
Ed. Public Health Service, National I nsti tutes of Healt h, Bet hesda, M.
(1991)) and/or those residues froma "hypervariable |loop"” (i.e. residues

26- 32 2ble d
and 26 b e e b O o e A e e Cabi o

donai nmlﬁtmwghcvtaﬂmmﬂidlaé]sdt suHstaIMally aBiofthe AR GegiSiklard hos¢ 2D8F)han As used
i residues refers to those vari abl e

her ei n, the rin "franmewor k" "FR'

domai rflTFB‘élil‘iﬁJ‘g@l BiRereChah b h@narﬁ wpiysponadlyiaw yidlsoguese atehaﬂﬁﬂéd her ei n
CDg’pcrrﬁéﬁe 5'[?11111[\19903‘% ﬁﬁq&bﬁ?@nﬂ% c)tt@ia@@r{hat%?g &fvative substitution”

r ef er 0 A

to su strtutl am no ose of skill in this
art andnnm;ogﬁmauﬁﬂde generally wt hout altering the biological activity of
the re 'd i‘l ng nol ecul e. Those of skill in this art recognl ze that, in
gener 4L ngl e Afie beria. Satem t@??’%ﬁ’éab A reeen askEnioi the 2mER AL of a

: 5\th ggﬁ@&ﬂd{;@s (ﬂ%n %g?) cul arcq%&éfég% ﬁ{élml%elﬁgin%% E”I%ntg%\ﬁg lxml(i%gmgﬁgs Pub.

Co., mondRhef dnmokdid reaitlud98dm)a "cSﬂ@mn@afembramennﬁmbgﬁegtom' oo MGDRI € c.
preferably made in accordance with those set forth in TABLE I as follows: WO

2005/ 05799€ Tt UsDodPedlohmd o g an thechghg chain veeahlademenRedr vat i ve

S UbSt '(5)%&{%{51&@ 1&?&’5 azlgf)sgs%y(ﬂgf%d( g 9% @3)'3}4%6 ﬁéﬁy(og%mqaﬂamgdﬁma@‘ Kabf) Ser

et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service,
HNational Institutes of Health, Bethesda, Md. (1991)) and/or those residues from a
"hypervariable loop" (i.e. residues 26-32 (L1), 50-52 (L2) and 91-96 (L3) in the light chain
variable domain and 26-32 (Hl), 53-55 (H2) and 96-101 (H3) mn the heavy chain variable
domain; Chothia and Lesk, J. Mol. Biol. 196: 901-917 (1987)). As used herein, the term |
"framework" or "FR" residues refers to those variable domain residues other than the
hypervariable region residues defined herein as CDR residues. .
[0042] As used herein, the term “conservative substitution™ refers to substitutions of
amino acids are known to those of skill in this art and may be made generally without
altering the biological activity of the resuliing molecule. Those of skill in this art recognize
that, in general, single amino acid substitutions in non-essential regions of a polypeptide do
1ot substantially alter biolo gical activity (see, e.g., Watson, et al., Molecular Biology of the
(Gene, The Benjamin/Cummings Pub. Co., p. 224 (4th Edition 1987)). Such exemplary

substitutions are preferably made in accordance with those set forth in TABLE 1 as follows:



Ile (I') Leu; Val Leu (L) Be; Val Lys (K) Arg; Gn; GQu Mt (M - Leu
Tyr; Ile Phe (F) Mt Leu; Tyr Ser (S) Thr Thr,(T) Ser Tip (W Tyr Tyr
(Y) Trp;._Phe Val (V) Ile; Lou [00431 Qther substitutions are al so

per m ssi WOSW4HM#Ey be determined empirically or in adt@¥ES2¥¥57&Bown
conservative substitutions. [00441 As used herein, the term"isol ated
nucleic acid nolecule" refers to a cleic acid nolecule that is identified
and separated fromat |east one contam nant nucleic acid nolecule with-
which it is ordinarily associated in the natural source of the antibody
nucleic acid. An isolated nucleic acid nolecule is other than in the form
or setting in which it is found in nature. |solated nucleic acid nol ecul es
therefore are distinguished frompiAlpg.pucleic acid nolecule as it exists in
natural cells. Howevey.isifd] desi@hat €d nucl @hfsefCidyd RinshiHltfon | NCI udes a

nucl eic acid nol ecul e é§ﬁ£ﬁA ed in cells that endigarily express t he

anti body where, for eﬁgﬂg the nucleic acid nplecCule is in a chronosonal
| ocation different fro 1 of natural cells. V0451 The expression
"control sequences" ref é58 (Ny DNA sequences neéﬂ%é%ﬁy for the expression of
an operably |inked codi fgs§ehuence in a particul @ host organi sm The
control sequences that &fle{Quitable for prokaryofss, for exanple, include a
pronoter, optionally amlogEyator sequence, and Aspibosonme binding site.
Eukaryotic cells are kn g9 utilize pronotersgs mel yadenyl ation signals,
and enhancers. WO 2005/ Q# PCT/ US2004/ 037518 ¢, 1@1,{ 00461 Nucleic acid is

"operably |inked" when i hei pl aced into a fu relationship with
uer& DN%é a presequence or

negt.)] opal
anot her nucleic acid se . For exanpl e, %*1%{?21
secretory | eader is ope I’'V/ i nked to DNA for e’dall eptide if it is
expressed as a preprot &8 ®hat partici pat es 4‘:&3@‘5% cretion of the
pol ypeptide; a prormterMﬁ*(Mﬁhancer i's opera%ﬂy Inlked to a codi ng sequence

if it affects the transdtiegF) on of the sequeddet; Low Tyr
Thr

Ser (S)
Thr (T) Ser
Trp (W) Tyr
Tyr (Y) Trp; Phe
Val (V) Tle; Len
[0043] - Other substitutions are also permissible and may be determined empirically

- or 1n accord with known conservative substitutions.
[0044]) As used herein, the term "isolated nucleic acid molecule” refers to a nucleic
acid molecule that is identified and separated from at Jeast one contaminant nucleic acid
molecule with which it is ordinarily associated in the natural source of the antibbdy nucleic
acid. An isolated nucleic acid moleculé is other than m the form or setting iﬁ which it is

| found in nature. Isolated nucleic acid molecules therefore are distinguished from the nucleic
acid molecule as it exists in natural cells. However, an isolated nucleic acid molecule
includes a nucleic acid molecule contained in cells that ordinarily express the antibody
where, for example, the nucleic acid molecule is in a chromosomal location different from
that of natural cells.
[0045] The expression "control sequences” refers to DNA sequences necessary for
the expression of an operably linked coding sequence in a particular host organism. The
control sequences that are surtable for prokaryotes, for example, include a promoter,
opﬁonally an operator sequence, and a ribosome binding site. Eukaryotic cells are known to

utilize promoters, polyadenylation s1 gnals, and enhancers.



o

ri bosone binding site Férbpérably linked to a coding sequence if it is
positioned so as to facilitate translation. Generally, "operably |inked"

- means th?ﬁé({%@ﬁ/o% sequences being linked are contiguous, and, in the case

of a sec [ @Ader, contiguous and in reading phasePCEEREPEO3SEnhancer s
do not have to be contiguous. Linking is acconplished by |ligation at
convenient restriction sites. |If sucfysites do not exist, the synthetic
ol i gonucl eoti de adaptors or linkers are used in accordance with conventi onal
practice. [00471 As used herein, the expressions "cell,” "cell line," and
"cell culture" are used interchangeably and all such designations include
progeny. Thus, the words "transformants” and "transforned cells" include

~ the pi¢tf@ly subjharteicetid intepecably linkesl" ddrehveid pldeed &fto arffunatichliout regard for

the nunber of transfers. It is.also understood that all progeny may not be
preci §eg$§/°qsg@n‘?’1t€&?°tﬁﬁ 16 At SFAUCNER & OF BX g f’rtﬁﬁétfgr 6PPqSﬁ‘§W‘é“i’ Plent

mut at kQRs B WkEhal pRay AGL | Lol ogi cal
activity ggﬂgcreé?lglgér?%? l?ﬁlrf tﬁ)te %%ﬁ%gﬂ@gﬂﬁiﬁgﬁé%ﬁgggggﬁ Qare i ncl uded.
Wher epttipsticmdhatgesiigpetts mribe sgcectiont ddiibkepolypdptidis] 4 ploenotdrearenfisreet ist he

cont ext . %34 1.As used herein,, aﬁﬁ%nﬁlase chai.n reaction"” or "PCR' refers
to a pPYe ed &9 2 CRERR SEIERFHIT S RS CHRBM PSS FCHICBHB OF Ri ¢ pi ece of
nucl eleodsthd: T ARt d . ' ' g., US.
Pat . &Oﬁﬁh%%g% quée eerr%\ﬂ?)l/l?k%{e%uencgﬂégr? g?ﬁ%ﬁf@ﬁdﬁgﬁ% %go 3%35 of the

r egi ofecditaieritanslaton. diertzealbn doprealds litled) encama i ag ledDNAUudrieas being

oli gogﬁl(ﬁoti de.prinmers can be designed; these prinmers wll be identical or
si m | §Rkgdare sagl 308> BIPB Srtee T SrseiRtpey badem eontignpretl gesEnginpl i fi ed.

Cof -t B AP PRl R RO Pt B AP ARER, FOLBRLIRANY Rua™® ="

ed materia can be use ecl RNA
sequehgamn gponvdriat Dirideguere df sfcheiet dd adt genahe eyifidic and cDNA _
transcy.i bed fr.gm qEiot al C?IEJ(UI ar RNA, bacteri ophage or plasnm d sequences,
etc. SBEPIUGEREHS PIIPIRHS|OF hakerf agg used %i“i‘}c’@gﬂ%ﬁﬂhﬁa’b‘@ﬁmg&@rPﬁ?‘c‘”@ant. Bi ol . :
51: 26 87); ' 6 R N Yran31989) . As
used ﬁ)edrf:‘(aa??n, PCI%I :JJI dssgggﬁlg%gee%!%g I\l%)gr]é(g},c';}g gll(ljtﬁ Tnﬁ’o!té h‘?h%éﬁ(’)ﬁ?%,m E%%trirggfie of a
nucl eiderabargepdly e rlsech éaegriatinnymtinde pfopenaifhusf the merdd0 12005 H04KS26

PCT/ US2004/ 03751 4 .a nycl.ei c. acid test sanple conprising the use of a
known &l A r%’@&&e]i% IBCIBH? H’é@“&‘?’ﬂﬁyé“blﬁ‘i}@ﬁ?]&ngﬁ‘élf'ﬂeﬁ) ryed (BEEeT anplify or

gener gh@ofk 13PRAID! fhePffRr O triEE 1Pis3Mohnd AR I ASIYREEDGE ) Mt e term
"germine sequence” refers to a sequence 5]f unrearr aﬁge%e I rrrrzlr}‘nogl obul i n DNA
sequepceselyAdgnizal indDNé sotent.eluefto deliteaste angadvertanhumdaionbMitantay be used.
progeny that have the same function or biological activity as screened for in the ori ginally
transformed cell are included. Where distinet designations are intended, it will be clear from

the context.

[0048] ~ As used herein, "polymerase chain reaction” or "PCR" refers to a procedure

or technique in which minute amounts of a specific piece of nucleic acid, RNA and/or DNA,

are amplified as described in, e...g., U.S. Pat. No. 4,683,195, Generally, sequence

information from the ends of the region of interest or beyond needs to be available, such that
oligonucleotide primers can be designed; these primers will be identical or similar in

sequence to opposite strands of the template to be amplified. The 5' terminal nucleotides of

the two primers can coincide with the ends of the amplified material. PCR can be used to

amplify specific RNA sequences, specific DNA sequences from total genomic DNA, and

c¢DNA transcribed from total cellular RNA, bacteriophage or plasmid sequences, etc. See

generally Mullis et al., Cold Spring Harbor Symp. Quant. Biol 51:263 (1987); Erlich, ed.,

PCR TECHNOLOGY (Stbckton Press, N.Y., 1989). As used herein, PCR 1s considered to be

one, but not the only, example of a nucleic acid polymerase reaction method for amplifying



[ 00501 As used herein, the term"imunosuppressive agent" refers to natural
or synthetic agents‘that suppress or nodul ate ari™i mmune response. The

i mune r QsPoRsRiBsanN be a hunoral or cellular response. 30l cific
anti bodi es 100511 The conpositions and net hods di scl oseld)gﬁedrsg?o%%???gte to

t he nodul ation of [IL-10 activity, particularly in immune responses.
Specifically, the conpositions and i#thods herein enpl oy antibodies
specific for the cytokine, I1L-10. IL-10 is a potent cytokine that nodul ates
T and B cell responses through the regulation of growh, differentiation,
and cytokine synthesis of a variety of cell types involved in inmune
responses. .Not.gbly, IL-10 production is frequently associated wth

it of AP el Sl GOBRTROB R A oMM SILE A PGy PR ahbRor o, a
CoNMposgiticfnacid f LesoaRdieiddypi ts IL- 10

acti vi.%l;uy eca%?a?&ﬁ%%%%é@@ﬁ%ﬁ%ﬁ%@?Kt%}t&g!ilﬁrren% 0?13 aut oi nunune di sease
and r gpedHd synpAotsedareeiaht iomdtermaling eaduesep atforrge r-sagsact af ed

i mmunopat hol ogal_. [ 00521 Tiaﬁégeti ng IL-10 activity with humani zed _anti bodi es
of f er $nsEVERgEd pwnaieeioblANAgEquenmep.s ANy suitapde Fetgeq eLyroeaangednt i body
perm t sion of IL-10 activity while |eaving the

remai h@g?u‘%%?%%h?nrﬁ?ﬁhggsponse intact. In many cases of pathogen-induced

i mmungpastiol ogy, At Bedieskis] the ferer “ighhosaidrenivelagbht? 1eeRb invidryt dhoul d
permt the desired effector inmune response to elimnate with pathogen
Wi t hodEHIGHE REents et HPPERsy OF PefuiaeanadRIBIRAMGARONSA | BRINMHIRRISRYRFEIEBN or

el im Q%t-ﬁﬂn&f%!nl‘éeﬁgla??«%gg}ﬁﬁey shoul d reduce or eliminate the. disease and/or
I'ne g

its synptons nmai ntarnihg the patient's 1inmune conpetence. Second,
humani zed IL-1 O antibodies circunvents the limtation associated with
i mmunagleni clit-adepéciinhntibelies. The use of human -sequences elimnates the
i munogeni city of the exogenously adm nistered anti bodies, all ow ng

t herapeutic admhnistration. WO 2005/ 047326 PCT/ US2004/ 037515 15 [0053]
Hurmani P8atlant i bolheermeRasinns 8d girdhrdschisclonsd hewiiphaintodbe madulafongfmn

L s v e
act i vishythods Rerpini entpiléy tostiodieb@peddfit Yort the c@iokmeall -t@nHRh U0 potthdbody with the
oPpr OB gk, BIRCacL Sl AL ol y eI e rccombuant s, ere then ¢
Gener al;eRRn@hiidd: atd cBR e sy £1AGE bPRYLESy of cell types involved in immune

responses. Notably, IL-10 production is frequently associated with autoimmune diseases

and pathogen-induced immunopathology. Therefore, a composition, and methods thereof,

that modulates and inhibits IL-10 activity can alter the development and sustainment of

autoimmune disease and related symptoms and ameliorate or reduce pathogen-associated

immunopathology. |

[0052] Targeting IL-10 activity with humanized antibodies offers several unique

advantages. First, targeting IL-10 with antibody permits a specific suppression of IL-10

activity while leaving the remainder of the immune response intact. In many cases of

pathogen-induced immunopathology, the reduction or elimination of IL-10 activity should

permit the desired effector immune response to eliminate with pathogen without further

pathology. For the autoimmune patient, the reduction or elimination of IL-10 activity

should reduce or elimmate the disease and/or its symptomns while maintaining the patient’s

immune conipetence. Second, humanized IT-10 antibodies circumvents the limitation

associated with immunogenic rodent antibodies. The use of human sequences eliminates the

| Immunogenicity of the exogenously administered antibodies, allowing therapeutic

administration.



[0054] . Any suitable nmethod for generating nonocl onal antibodies may be
used. For ‘exanple, a recipient maybe i muni zed with IL-10 or a fragnent
thereof. Any suitable nethod of imunization can be-used. Such nethods can
i ncl ude ¥} AP0 ot her i munostimul ants, repeated boBSTEP2M0HMTAISzat i ons,
and the use of one or nore imunization routes. [0055] Any suitable source
of IL-10 can be used as the i nmunogen<for the generation of the non-human
anti body of the conpositions and nmet hods di scl osed herein. Such forns
i nclude, but are not limted whole protein, peptide(s), and epitopes,
generated through reconbinant, synthetic, chem cal or enzynatic degradation
means known in the art. [|L-10 is an acid-sensitive, noncoval ent honodi ner
of twqodsaier peneHumiahizgd pOhbtEGRIcoERIn Sdaadkmes Tgh Si-BichAead well @9h@pimo aci ds
inlength with well conserved sequences that include an a-helical bundle
st r uctaifiBodipsi epically, ithi pipeess oh bumadizaianoprsgins with thpteskeraben of Hugmn and

i - 10, 73% ami no .aci.d -h ith h - 10 .pei i
o | o RS e FAAh RO o lHBIRL AR A TP TE 10 50RaRE G oavcea
usi ng rmlﬂummﬁoﬂﬁh@fﬂth@ﬁpﬁib 128 ¥hAr8G BRI eSS idefitdiaRicof BN ARIYENCeS are

avai l abl e for the uman, {)I g-tail ed nacaque, nangabey, rhesus, and ow
nonkeyse thea pmployadus ereateat hylyid sequencgingingonilamavemd temanrsadpsinees. cat ,  dog,
as well as others. Reconbinant human IL-10 is a 17- 13 kDa pol ypepti de t hat

i s not- N glycosyl.ate [L0056] .. Any f.orm of the antigen can be used to

gener ate t h&S ‘H%PBB&' I{"Hg'tﬁ?%'fﬁs%?{'ﬁ%&g%t to generate a biologically active

anti body. Thus, the-eliciting antigen may be a .single epitope, nultiple -

epi t ogegs4jor t heagpbihitBidmethel TordRBRHAE mdhoeRARI Afibb@Bs Wial B OF oy NOT €

i munogeni city enhanci ng agents khown in the art. The eliciting antigen may
(be an expwploagaeripign] mpgheithmprigee with 1&- ko a Bagriend éhgseadt diny sutalle,

i nmuni_zj Lt h cells transfecte W t t least ,a portion_.of the antigen),

or a5t B B i for Y SRR e SR B 068 0a7326

PCT/ US204088hakEts, pesiel hasetd iindkni £@ivak, oA Ahd iefbfehe bhfoRs ot ei n) . The

antigen may be produced in a genetically nodified cell. The DNA encodi ng

t he afPIYERZane T9EABHN ¢ or non-genomic (e.g., cDNA) and encodes at |east a

"ot or S0BY: ho” rm ArhaR e bisroedR Tt ot e BES oy B ShPch I bBLT L8 7

11
refer O0'the mni u € ,eas

appr ogehébBon bPthe@OAuntbi £tiB6dY SO QERPLEIISR APRBRbIL dIS1HRAHERNM. Of
interest. Any genetic vectors suitable for transformation of the cells of
i nt er §¥eh fernyiaciudp) by ex, nat higritediwiploprotein: paptidelh and epitepgarssuemated vect or's,
plas mtgr%Ug]?pedcopn '?ﬁa\ﬂt,rs%th\égg,tc%%%icﬁ g an%?na%@td%gr%hgtiolﬂ 18&'3&%% known in the art.

I1.-10 1s an acid-sensitive, noncovalent homodimer of two interpenetrating polypeptide

chain. The cytokine is 160 amino acids in length with well conserved sequences that
include an o-helical bundle structure similar to interferons and hemopoietic cytokines.

( Humap and murine IL-10 have 73% amino acid homology, with human JL-10 being active
on murine and human cells. TL-10 is commercially available or can be produced using well
known molecular biology techniques. Genbank cDNA sequences are available for the
human, pig-tailed macaque, mangabey, rhesus, and owl monkeys, lemur, mouse, rat, guinea
pig, Syrian hamster, rabbit, cat, dog, as well as others. Recombinant human WL-10isa 17-
18 kDa polypeptide that is not N-glycosylated.

[0056] Any form of the antigen can be used to generate the antibody that is -
sufficient to generate a biologically active antibody. Thus, the eliciting antigen may be a
-single epitope, multiple epitopes, or the entire protein alone or in combination with one or
more immunogenicity enhancing agents known in the art. The eliciting antigen may be an
isolated full-length protein, a cell surface protein {(e.g., immunizing with cells transfected

with at least a portion of the antigen), or a soluble protein (e.g., immunizing with only the



[00571 Any suitable nethod can be used to elicit an antibody with the
desired biologic properties to inhibit IL-10. It~is desirable to prepare’
nonocl on Lihogdies (mAbs) fromvarious nmammalian ho ch..as mce,
rodents,w&%@ng%ie]]g% humans, etc. Description of teclm qﬁé@U?@y&E‘Vé aring
such nonocl onal antibodi es maybe found in, e.g., Stites, et al. (eds.)
BASI C AND CLI NI CAL | MMUNOLOGY (4t h ety Lange Medical Publications, Los
Altos, CA, and references cited therein; Harlow and Lane (1988) ANTI BODI ES:
A LABORATORY MANUAL CSH Press; Coding (1986) MONOCLONAL ANTI BODI ES:

PRI NCI PLES AND PRACTICE .(2d ed.) Academ c Press, New York, NY. Thus,
nonocl onal _anti bodj es may be obtained by . a variety of techniques famliar
to ressEreHuEE daRMD ROEIGTHok the PERtem). ks aigey mayheaaadeced| 8 afgeBecalld ani mal

i mmuni_z j he Lgen are | rtalized, commonly by hon with a
vl offt i ¢TIt oAbl R aPeP P b mle’ i or R 1Y RN s 0o
Al t er Rad kx@desBl1BadSs poftionnaTond attaaliiiendimshUde dsk@NSkR! M teAA W th Epstein
Ban Virus, oncogenes, or retroviruses, or other methods known in the art.

See, éEpertonDesftrs fo de minimglggenber 9 aminecrcidrerrinpdicts anigp ke ARNTEBYIAIGHPL AND

Tl SSUE TURE. LAB TJTORY, P DU John W I d.S k, NY.
Col oni® %‘t{:g?t?g}l W&g%@%? %fOQ%%%%FEggm(rg%riasfts%yegaeglg?%g%z Sfls\;ﬁféb\(%{ oducti on
of antibegisRsmafiod bethdesily 6Oin&Res Majy@etdn;ﬁ@ﬁdaﬁfcﬁdﬂiﬂg’lg%tﬁ’lfot tifgte@nd i gen, and

yield of the nonoclonal antibodies produced by such cells may be enhanced
by varidensyimbegetnrguaasmids, moll adhngral ngeéersi wnh antdianbelipdsi t oneal cavity of a

t host., Al t tivel i.spl at e. whi ch d
= ronfgal  antBoufeRE metGid el vl eh P ehatigry BFUERERg o oA
| i br amyolbgie prdpenen 18igehik BL-20C O iddBdrab® @ prefafe ERRUBAAIALLOIOS QR/bs) |
outlined by Huse, et al. (1989) Science 246:'1275-1281. [0058] her "sui tabl e

t ec hniftpe safionsaharemgbirelesic sudf asl hisearideys,gfringates, botiass, st Perggetionr sini | ar
vectors. See, e.g., Huse et al.,.Science 246:1275-1281 (1989).: and Ward et
o O sl anes e BEpRERE ST IR SIS DR U s oL B ¢ ne

pr esenbdd YR LNHE WD ARy ICAD BvMEREL BT %ﬁ led) 'UahgéJMe@nﬁi PisIatakions, 1iod Qi ng

chimeric or humani zed anti bodi es. 20051047326 PCT/ US2004/037518 17
Fr equénd] apd refseensed gippdghérdus Hanlgwaendi Isodi( B8 SMANTIRGEDIES b& LaBOBYTPRY ni ng, -

ei t her, ,c or. on- I I sybst ance whi rovj des f a

det ect%ﬁéﬂs %HJI?SSA% e @25@%&8¥L?M§TB8R&SQ?M%S%I’t%?%es are

known, @A dd e ad@Re Pred, ¥k ansk Ry Thits, B cloRg] Akibebies s RiMhtaiRal Bt

literature. Suitable |abels include radionuclides, enzymes, substrates,

cof actaovasiety ¢fihelipiques Samiflian b wewercrniied inghe ateAypigminepencelioiren; es,

mRgnet G Rl in e e & Bt Gigen 3t ampronabacd ooty BS fusiln SHF] | aPel s
myeloma cell. See Kohler and Milstein (1976) Eur. J. Immunol. 6:511-519. Alternative

methods of immortalization include transformation with Epstein Barr Virus, oncogenes, or
retroviruses, or other methods known in the art. See, e.g., Doyle, et al. (eds. 1994 and
periodic supplements) CELL AND T1Ssug CULTURE: LABORATORY PROCEDURES, John Wiley
and Sons, New York, NY. Colonies anising from single immortalized cells are screened for
production of antibodies of the desired specificity and affinity for the antigen, and yield of
the monoclonal antibodies produced by such cells may be enhanced by various techniques,
inclliding injection into the peritoneal cavity of a vertebrate host. Alternatively, one fnay
1solate DNA sequences which encode a monoclonal antibody or a binding fragment thereof
by screening a DNA library from human B cells according, e.g., to the general protocol
outlined by Huse, et al. (1989) Science 246:1275-1281.

{0058} Other smtable techmques involve selection of libranes of antibodies in phage
or similar vectors. See, e.g., Huse ef al., Science 246:1275-1281 (1989); and Ward et al.,
Nature 341:544-546 (1989). The polypeptides and antibodies of the present invention may

be used with or without modification, including chimeric or humanized antibodies.



.

3,939,350; 3,996, 345; 4,277,437; 4,275,149; and 4, 366, 241. Al so, reconbi nant
i munogl obul i ns may be produced, see Chilly U S Pat ent No. 4,816,567; and
Queen etw@booso§Bs989) Proc. Nat | Acad. Sci. USA 86: 100381AR0&30381s made in
transgenic mce, see Mendez et al. (1997) Nature Genetics 15:146-156; al so
see Abgeni x and Medarex technol ogies. [0059] Antibodies or binding

conmposi tions agai nst predeterm ned firagnents of 1L- 10 can be raised by

i mruni zation of animals with conjugates of the pol ypeptide, fragnents,

pepti des, or epitopes with carrier proteins. Mnoclonal antibodies are
prepared fromcells secreting the desired anti body. These anti bodi es can be

screened fqgr bindjng to nornal f.e L- 10. Th | onal

ant i 58‘?‘?38%' tBF pﬂ’é@gﬁ%sﬁm&nv&?‘){@a %I g"é‘fi’éi%d%@ﬂwél?mg’o% rFOV HCIHIS’F e usual ly
at | epptcorbRifly, 30QiHE8Mhcd %Hicﬁ%&%détfof Eé%ctﬁfﬁg‘ﬁ%ﬁp ﬂ%xd@ﬂzﬁﬁ&%%@ aﬁel@t | east
about 10 nM nore preferably at | east about 3 n better sual

det ermndr@en!rugytlﬂﬂeSAnqu@mrt abdven achatkuepuTtcdrelicbeintlysn bath Gesacti#id ajﬂnt ified
usin gi s .descr.i be Section D infra. C, Humani zation of

| L- 18’%{5‘&5%"1&8 r‘?tcui“%ﬁ%a%‘%‘ﬂf 6’6@6‘? I%ﬂ?’%ﬂ?%ﬁ?@“%ns‘?ﬁﬁﬁtﬁs #0388y can be used
as a iSRulsR, fidreldaft mBYel@i%E VcﬁEfnﬂan?ners@@Et %etée%gﬁﬁeu&%ﬂm& BjiRQti bodi es

i ncl ude, but are not |'imted mar i ne, | uplne, bovine, primates. For
t he rﬁmmltspiamhmgnhmapédmhriabel&mmchsieé}ﬁ PmmMOSI mmav’p};&mm (reci pi ent

ol ase A VB 2T b L g AR L dschreomBi <poci 65 ( donor

ant i th%ﬂmin gmﬁhgssm@ 68 %rocfx%%d Sééb%ﬂlycbf SNEALY TR 4951'6%? mE@Qnggl 4hp desired

specifticit dapacity. 1'n" sone insfante i - amewor k
r egi c(m%SF}EE)z oc.déitdesd. oS’cz t Hig4 Bﬁﬁﬁﬂ29 ilmﬁ}noghml‘b@in tnarspenic eptgcedVibydez

Cormra 6 CPLRY 08 RS EE AT ooy At e MBS B or ™ e

d bod body WO
28825[0473560P&%szoof;%%%dlg@%’g%‘%%ra ncé}‘&%&aﬁmﬁiesu %iﬂﬁ o:gp cal

act i viiltoan begaisédivy emudiehton of ammels dmﬂemngngazads of tﬂ@dmpﬂﬁ@,lﬁagﬁ%ﬂ%%
(1986) ; ..Rei chmann et g Nat ure 33 323 329@988 and est Curr. Op.
St r udHePliggSePT eppOPEHWItE §airIe gEyPsins. TT lopadeRBbedipare pg AR LP

engl @@g@%ﬁ%g@%h@%{lﬁﬁoﬁgv q‘h?é%eigx dﬁ%ﬁ@s{: ﬁcc)f'ee ed ﬁogt?)g%c%ﬁ %ngtrvmgit Oral( U S. Pat.
( Eur omnvPﬂté 0t Thpsgd moacbalomnl Eﬂdﬂbudamt\mdimshhﬂy léhﬁ& w304t 1eastia ¥ of esouf Eur opean

Pat ent Application Publication No. 239 400).
" pM, more usually at least about 300 nM, typically at least about 30 nlM, preferably at least

about 10 nM, more preferably at least about 3 nM or beiter, usually determined by ELISA.
Suitable non-human antibodies may also be identified using the biologic assays described in

Section D infia.
C. Humanization of IL-10 Specific Antibodies

[0060] Any suitable non-human antibody can be used as a sdurce for the
hypervariable region. Sources for non-human antibodies include, but are not limited to,
murine, lupine, bovine, and primates. For the most part, humanized antibodies are human
immunoglobulins (recipient antibody) in which hypervariable region residues of the
recipient are replaced by hypervariable region residues from a non-human species (donor
antibody) such as mouse, rat, rabbit or nonhuman primate having the desired speciﬁcity,
affinity, and capacity. In some instances, Fv framework region (FR) residues of the human
immunoglobulin are replaced by corresponding non-human residues. Furthermore,
humanized antibodies may comprise residues which are not found in the recipient antibody

or in the donor antibody. These modifications are made to further refine antibody



[00621 Am no acid sequence variants of humani zed anti-I1L-10 antibody are
prepared by introducting appropriate nucleotide chianges into the humani zed

anti -1 L- 1Qcpthi Do DNA, or by peptide synthesis. Such ude,
for exanple, del etg?ﬁons from and/or insertions into an @ﬁb%&ﬁ?iﬂfﬁﬂtl ons

of, residues within the am no acid sequences shown for the humani zed
anti-I1L-10 F(ab) (e.g. as in SEQID N s 5 and 10). Any conbi nati on of
deletion; insertion, and substitution is nade to arrive at the final
construct, provided that the final construct possesses the desired
characteristics. The am no acid changes also may alter post-translational
processes of the humani zed anti-IL-10 antibody, such as changlgg the nunber
or posp¥fEmapee @ﬁ e degjred thidingishltastivity. 0 Fon further deiils, saefonsd of ok, Nature

ant 1 botit S0Py RaR 10 R REmREe TPy 8 AF cat i ord P D) R BOEnGUTE 0P cal i od

"al ani geygCcRININGgoYbageresi S, " as descri bed by Cunni ngham and Wl | s,
Sci ence 244: 1081-1085 (1 89) Here, a residue or group of target resi dues
are i dBWﬁi]‘l ed (dahods fohmeoetinesidy m@seesmghnhho‘:h@aj}a\f&évpen Hesspbediszg.and gl u)

o i BPSR AP Pk 4 6D bl rre LT Y R B TR e Rs
I'L-10 giiirh9@R Pafdd® A ﬁ@&wﬁ@u@h&%ﬂu@&méem?ﬁaWmt@g(éﬁmgédn%@ém sensitivity

to the substitutions then are refined by introducing further or other
var i anfgphtatioprPublicationtfie 28P14€€).0of substitution. Thus, while the site for

i ntrod an am no aci.d sequence iation.is edeterm.ned, the nature
of | otlileBE, 0 Reite diGedos ve&%%@é*awm R B AL PREBOTE ol vz
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nmut agenesi s i s conducted at the target codon or region and the eXpressed
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C-term nus of nized anti-1L-10 antibody of an ‘enzyne or a pol ypeptide
whi ch nnmbmqmsﬂﬂoeosgmmylﬂa:lﬁsﬂesfe of 'the anti body [ 0065] Anot her type of

var.i an&OdG%] an amAngse tﬁcl}JcP ?01' 1ctiﬁ:r};aﬁcatlc;lnacgiJ ceﬁam resﬁggs (\)ll'al.'lélgl%gé gf the
humanized anti-IL-10 antibody polypeptide that are preferred locations for mutagenesis is
called "alanine scanning mutagenesis,” as described by Cunningham and Wells, Science
244: 1081-1085 (1989). Here, a residue or group of target residues are identified (e.g.,
charged residues such as arg, asp, his, lys, and giu) and replaced by a neuiral or negatively
charged amino acid (most preferably alanine or polyalanine) to affect the interaction of the
amino acids with IL-10 antigen. The amino acid residues demonstrating functional
sensitivity to the substitutions then are refined by introducing further or other variants at, or
for, the sites of substitution. Thus, while the site for introducing an amino acid sequence
variation is predetermined, the nature of the mutation per se need not be predetermined. For
example, to analyze the performance of a mutation at a given site, ala scanning or random
mutagenesis is conducted at the target codon or region and the expressed humanized anti-IL-
10 antibody variants are screened for the desired activity.

' [0064] Amino acid sequence insertions inchide amino- and/or carboxyl-terminal

fusions ranging in length from one residue to polypeptides containing a hundred or more

residues, as well as intrasequence insertions of single or multiple amino acid residues.



have at' | east one ami no acid residue in the humani zed anti-IL-10 anti body
nol ecul e renoved and a different residue inserted in_its place. The sites
of greate®O30A¥/@478%%t for substitutional nutagenesis inchuf@sid€esrsis
hypervariabl e | oops, but FR alterations are also contenplated. Tables 2 and
3 in the nmethod descri bed beIOM/prOV|des gui dance as to hypervari able
regi on residues which can be al tered.!9 Hypervari abl e regi on resi dues or FR
resi dues involved in antigen binding are generally substituted in a
relatively conservative manner. [0066] Another type of am no acid variant
of the antibody alters the original glycosylation pattern of the antibody.
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t he canbfpdifahearibodyyy to the aspar agl ne side chain. Thus, the presence of
either of these tripeptide sequences in a polypeptide creates a potenti al
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the antibody is conveniently acconpliShed by altering the amno acid
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threo ruyP@rvraﬁablétt@goﬁ PesidifRs S@SHEERAGDE ABbrddh ?{;@@h@hﬁ@b rélglbh 9&%e§ bPFRO- | i nked
gl ycosylation sites). [0068] Nucleic acid nolecul es encoding am no acid

sequen e@dwnnmiv gd of ariigam hinding are Rengalfpadistintedantirblotyelarcengretiaced by a
variety of nethods known in the art. These WO 2005/0-47326 PCT/US20041037518
20 et hoHS i ncl ude, but are not limted to, isolation froma natural source

(in theoegse of Aﬂ@ﬂl@f@?bh&fﬁiﬁﬁwdﬂmﬁmﬁm B8 GhEbRBUHIRACH e VAkiaNt s) or
~preparation by oligonucleotide- mediated (or site-directed) nutagenesis, PCR

mut ag @lﬂé@ﬁﬁla’ﬂaﬁ aa@%@@éﬁh@nﬁh@% eBugiterif isaeeanedal¢ting opr@paered vari ant or a
o VAT L RS TR SRR MR P b SPESE
that are not present in the antibody. Glycosylation of antibodies is typically either N-linked
or O-linked. N-linked refers to the attachment of the carbohydrate moiety to the side chain
of an asparagine residue. The tripeptide sequences asparagine-X-serine and asparagine-X-
- threonine, where X is any amino acid except proline, are the recognition sequenées for
.. enzymatic attachment of the carbohydrate moiety to the asparagine side chain. Thus, the
presence of either of these tripeptide sequences in a polypeptide creates a potential
glycosylation site. O-linked glycosylation refers to the attaclunent of one of the sugars N-
aceylgalactosamine, galactose, or xylose to a hydroxyamino acid, most comlﬁonly serine or
threonine, although 5-hydroxyproline or 5-hydroxylysine may also be used.
[0067] Addition of glycosylation sites to the antibody is conveniently accomplished
by altering the amino acid sequence such that it con’;ains OnE Or more of the above-described
tripeptide sequences (for N-linked glycosylation sites). The alteration may also be made by
the addition of, or substifution by, one or more serine or threonine residues to the sequence
of the original antibody (for O-linked glycosylation sites). '
[0068] * Nucleic acid molecules encoding amino acid sequence variants of humamzed

IL-10 specific antibody are prepared by a variety of methods known in the art. These



antibody wll have an amino acid sequence having at |east 75% ami no .acid.
sequence identity wth the original humani zed anti body am no acid sequences

of eith F y or the light chain (e.g. as in SE 10),
nore pre %?gtﬁf"??% | east 80% nore preferably at Ieas?cggé/%}l%?zﬂgr ef erably
at least 90% and nost preferably at least 95% Ildentity or honology wth
respect to this sequence is definedojperein as the percentage of amno acid
residues in the candidate sequence that are identical with the humani zed
anti-l1L- 10 residues, after aligning the sequences and introducing gaps, if
necessary, to achieve the maxi num percent sequence identity, and not
considering any conservative substitutions as part of the sequence
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[6070] The humanized antibody can be selected from any class of immunoglobulins,
including IgM, 1g@G, IgD, IgA, and IgE. Preferably, the antibody is 2 IgG anttbody. Any
isotype of IgG can be used, including 1gG,, 1gG,, 1gGs, and 1gG4. Variants of the IgG
1sotypes are also contemplated. The humanized antibody may comprise seQuenceS from
more than one class or isotype. Optimization of the necessary constant domain sequences to
generate the desired biologic activity is readily achieved by screening the antibodies in the
biological assays described below. |

[0071] | Likewise, either class of light chain can be used in the compositions and
methods herein. Specifically, kappa, lambda, or variants thereof are useful in the present
compositions and methods.

[0072] Any suitable portion of the CDR sequences from the non-human antibody
can be used. The CDR sequences can be mutagenized by substitution, insertion or deletion
of at least one residue such that the CDR sequence is distinct from the human and non-
human antibody sequence employed. It is contemplated that such mutations would be

minimal. Typically, at least 75% of the humanized antibody residues will correspond to

ion, insertion -



sequence enployed. It is contenplated that such nutati ons would be m ninmal.
Typically, at |east 75% of the humani zed anti body residues will correspond
to those n FR residues, nore often 90% aiid bl y
greater t‘ﬁgr%h@%hﬁﬁgmq CDR and FR residues are deter m@ﬁg%@é@%g{l g to the
standard sequence definition of Kabat. Kabat et al., Sequences of Proteins
of I nmunol ogical Interest, National 2institutes of Health, Bethesda M.
(1987). [0075] Provided herein is a nethod to identify an acceptor gerniine
sequence for a humani zed antibody, which method conprises the steps of: a)
i denti fy| ng a non- human anti body that has the desired bi ol ogical activity;

b) det n ci d.sequenc n- human t| body VH and VL

. domai n ﬂ%ﬁ]‘g}m’& %ﬁtf%d%rmﬁ‘iﬁﬁtear?pf}/a@ﬁg m%géaﬁéfﬁé YEFAT @Bup of
human gﬁ%m i ne sequences, wherein the conparison conprises the substeps of.
1) assigning the non-human V sequences residue nunbers according to Kabat
supr a; [0By3pel i neanysgitibie pEdnamdhe IR s@@icAEs ﬂd’inﬂ:}ﬁ’@hmﬂi‘bed}&&ﬁﬂfdji ng to
Kabat s ﬁ%sasm ni ng a predeterm ned nunerjcal, score at ecific
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generate a tot score unman I né sequence,;

t he husegnegeramplaeds dqmemmanmlzttbd tHaeSd&hgﬂinﬁsmoﬂsoxf@kld ibe Siiehinea] S TOpiealRs at he
accept or grg ne sequence. |n one enbodi nent, the method further conprises
tggé theg)l
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i dent i Cal was nhot score gernl i ne sequences with
irdent i (@74} ot al CE& asEFRcevidsatd d:'ﬁterﬁmliﬁlt@pm(d{k)g toGhe bighddrd Bgushde of the
residu cores Iéﬂc_ﬁgenerate a total score for each human gernl i ne sequence.
In a spéERgrof dfaewiet abneeaneiren ohBipteins phlayupelogpadpterst, fetioral- 10 and

i nhi bi {.sytfe | L-10. Also provided herein is an
antib %lyg/lgeneogg‘ftyg ﬁé&lﬁ g\%av(llégﬁthod [0076] In one enbodinent, the IL-10

ant i bo[®p75k hurralﬁlrozratbddmmg i¢ hmeflolitowlentiy aneddeeptor Eertriding stdiencofor Auman VL
and VH domains of the IL-10 antibody are Ioan and . sequenced, and the
DAL

ani no HENFIEL AR Redy.rdueh methad. CDW’é‘ﬁeS iR steRB AL B HHERLGIRS R HORAEBIRr e VD
2005/ %&fﬁ% it a&éﬁ%@%&P@a@&ﬁgéﬁa&ﬁ@%%ﬁ&ﬁng HRMBRE abda%e %& Wpape VH

germ ine a sequences e fli gr oups ontain one presentative

f r om t hieorshingro apibad@ X Andivg dblieivd; ardd) chimperngtheamahimtn wadodfr om subgr oup
| GHV3. The VH subgroups arel tedlnM P. Lefranc, Exp. din.
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five gﬁfb@eb@@f. 1) assigning the non-human V sequences residue numbers according to Kabat
supra; 2) delineating the CDR and FR regions in the sequence according to Kabat supra; 3)
assigning a predetermined numerical score at specific residue posiﬁon for which the non-
human and humaﬁ antibody germline sequences are identical; and 4) totaling all of the
residue scores to generate a total score for each human germline sequence; and d)
identifying the human germline sequence with the highest total residue score as the acceptor
germline sequence. In one embodiment, the method further comprises the substeps of: 3)
assignming a numerical score of 1 for each FR residue position for which the non-human and
human antibody germline sequences are identical that was not scored In substep (3) to
germline sequences with identical total residue scores after substep (4); 6) totaling all of the
residue scores to generate a total score for each human germliine sequence; In a specific
embodiment, the non-human antibody is specific for IL-10 and inhibits the biological
activity of IL-10. Also provided herein is an antibody generated by the abov_e method.
[0076) In one embodiment, the IL-10 antibody is humanized using the following
method. First, the non-human Vi and Vy domains of the IL-10 antibody are cloned and

sequenced, and the amino acid sequence determined. Then, the non-human Vy sequence are



sequences begins with the assignnent of residue nunbers to the non-human VH
sequence according te the Kabat nunbering system See Kabat, et al., U S
Departnment of Health and Human Services, N H Pub: 91-3242-(5th Ed., 1991).
The non-{gmpsyi;aequence are then aligned w th-each EF,C{VE}g 5ob B {y.lrran
gernm i ne sequences. Since the V genes only conprise resi ues 1-9 on
these residues are considered in the alignnment. Next, the

conpl ementarity-determ ning (CDR) anghframework (FR) regions in the sequence
are delineated. CDR and FR are delineated according to the conbi nation of
the definitions provided in Kabat, et al., U S. Departnent of Health and
Human Services, N1H Pub. 91- 3242 (5th Ed., 1991), and C. Chothia & A M
Lesk, J. Mol. Biol., 196:901-917 (1987). Therefore, the CDR definition used
i s restuipesed26a Fhodpar OBRImandé) gtmﬂirﬁ(iﬁ'rﬁﬁo baid s€fuRBces. dltek K3BRJous resi dues
95-102 for CDR3 of the VH domai n. The_nex steg I nvol ves assigning a ’
numer CERRIsIgPIgEentavaTam Hip %‘J@Q‘J@H%I%ﬂtaﬁé% Whek and heesTspepiaiyeand hunan

seque ﬁﬁw ke _ wn in Table 2
bel ow%c0 a%‘f@&@‘l esi dueqc egéggls)!g% lggedjgl‘k’?’f e'glf%s ag%dfb 1@& 4 3 Affects
CDR- HIinBiundgdendtib, 186 a086- 1@9%2@01). BpedfiAdlfve tescolPRribbrt with thd fiié b@ailme COR- H1, 3*
29 4 Affects CDR-H1* 34 4 Affects COR-H* 35 2 VHVL interface 37 2 VH VL
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- Human Servmes, NIH Pub.-91-3242-(5th Ed-, 1991). The non-human Vy sequence are then

aligned with each of the five human germline sequences. Since the V genes only comprise
Vy residues 1-94, only these residues are considered in the alignment. Next, the
complementarity-determining (CDR) and framework (FR) regions in the sequence are
delineated. CDR and FR are delineated according to the combination of the definitions
provided in Kabat, et al., U. S. Department of Health and Human Services, NIH Pub. 91-
3242 (5th Ed., 1991), and C. Chothia & A M. Lesk, J. Mol. Biol., 196:901-917 (1987).
Therefore, the CDR definition used 1s residues 26-35 for CDR1, residues 50-65 for CDR2,
and CDR3 is residues 95-102 for CDR3 of the Vy domain. The next step involves assigning
a numerical score at identified residue position where the non-human and human sequences

are identical. One example of this scoring is shown in Table 2 below.

Table 2 _

Residue # Score Reason

2 4 Affects CDR-H1,3*

4 3 Affects CDR-H1,3

24 3 Affects CDR-H1

26 4 Affects CDR-H1*

27 4 Affects CDR-H1,3*

29 4 Affecis CDR-H1*

34 4 Affects CDR-H1*

35 2 VH/VL interface

37 2 VH/VL interface

39 2 VH/VL interface

44 2 VH/VL interface

45 2 VH/VL interface

47 4 VH/VL interface, CDR-L3

48 3 Affects CDR-H2

49 3 Affects CDR-H2
50 2 VH/VL interface




51 3 Affects CODR-H2 58 2 VHVL interface

59 3 Affects CODR-H2 60 2 VH VL

interface 63 3 Affects CDR-H2 67 3 Affects CDR-H2 69 3 Affects CDR-H2 71
4 Affect w%)ﬁﬁm 73 3 Affects COR-HL 76 3 Affects CDBC Uszg(ﬁmg)?fgfects
CDR-HL 91 2 VHVL interface 93 3 Affects CDR-H3 94 4 A Ffects COR. max
89 Noted as affecting CDR conformati in C. Chothia et al., Nature
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[0077] After the residue positions are assigned a numerical score, all of the residue‘
scores are totaled. The acceptor germline sequence is the one with the highest total score.
In a case where two or more germline sequences have identical scores, then add 1 to the
total for each i)osition where the non-human and human sequences are IDENTICAL for the
follo;wmg residues: 1, 3, 5-23, 25, 36, 38, 40-43, 46, 66, 68, 70, 72, 74, 75, 77, 79-90, and 92
(max 49). The residue scores are totaled again, and the accepior germline sequence is the
one with the highest total score. If two or more germline sequences still have identical
scores, either one can be used as the acceptor germline sequence. |
~ [0078] If the Vi sequence is a member of the kappa subclass of Vi, the non-human
Vy, sequence from the IL-10 specific antibody is compared to a group of four human Vi,
kappa germline amino acid sequences. The four sequences are comprised of one
representative from each of four established human Vi, subgroups listed in V. Barbie & M.-
P. Lefranc, Exp. Clin. Immunogenetics 15:171-183 (1998) and M.-P. Lefranc, Exp. Clin.
Immzmogem_atics 18:161-174 (2001). The four sequencés also correspond to the four
subgroups listed in Kabat et al., U. S. Department of Health and Human Services, NIH Pub.
01-3242, pp. 103-130 (5th Ed., 1991). The comparison of the non-human sequence to the
four germline sequences begins with the assignment of residue mumnbers to the non-human
V1, sequence residues according to Kabat et al., U. S, Department of Health and Human
Services, NIH Pub. 91-3242 (5th Ed., 1991). The non-human Vi, sequences are then aligned

with each of the four miman germline sequences. Since the V genes only comprise V.



VL sequence residues according to Kabat et al., U S, Departnment of Health
and Human Services, N H Pub. 91-3242 (5th Ed., 1991). The non- human VL
sequences beps:arl i gned wth each of the four human ' ences.
Since the vr(zzé)gggﬂéﬁl y conprise VL WO 2005/ 047326 PCT/ us%@‘%}%@?ﬂ%gﬁm :
resi dues 1-95, only these residues are considered in the alignnment. Next,
the conplenentarity-determning (CDR)4and framework (FR) regions are
delineated in the sequence. CDR and FR are delineated according to the
conbi nation of the definitions provided in Rabat et al., U S. Departnment
of Health and Human Services, NIH Pub. 91- 3242 (5th Ed. 1991), and C
Chothia & A M Lesk, J. M. Biol., 196:901-917 (1987). Therefore, the CDR
def i ni trenduassiedlS,ioply thsiedasidu@dbr8dorsaterddDRlhe pleminderas Nefit, 56 f or CDR2, and

residues 89-97 for CDR3of the VL d i n. next, step i nvol vVes assigning a
nurer | CAMPLRFATY-delERRg %mtﬁggmswgJ & THEPEAEREIAHHEBH and human

sequen e | Table 3
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43 2 VIFGR (GthEd 4320 mmczcwmr&ﬁq%ﬁﬁ%ef Mol ﬁWL/W?Qﬂr%H dé87).- cDR-H3 47

it or £ ap R B AR e SRl o R G AR o I ARG 3086 P CHIRET

and residues 89-97 for CDR3 of the V. domain. The next step involves assigning a
numerical score at identified residue position where the non-human and human sequences

are identical. One example of this scoring is shown in Table 3 below.

Table 3
Residue # Score Reason
2 4 Affects CDR-L1,3*
4 3 Affects CDR-1.1,3
25 4 Affects CDR-L1*
29 4 Affects CDR-L1,3*
33 4 Affects CDR-L1,3*
34 2 VL/VH interface
36 2 VL/VH interface
38 2 VL/VH imerface
43 2 VL/VH interface
44 2 VL/VH mterface
46 4 VL/VH mierface, CDR-H3
47 3 Affects CDR-1.2
48 4 Affects CDR-L2#*
49 2 VL/VH interface
55 2 VL/VH mterface
58 3 Affects CDR-1.2
62 3 Affects CDR-12
64 4 Affects CDR-L2*
71 4 Affects CDR-L1*
87 2 VL/VH interface
89 2 | VL/VH interface
920 4 Affects CDR-L3*
91 - 2 VI/VH mterface
94 2 VL/VH miterface
95 4 Affects CDR-L3*

* Noted as affecting CDR conformation in C. Chothia et al., Nature 342:877-883, (1989).

{0679} After the residue positions are assi gned a numerical score, all of the residue

scores are totaled. The acceptor germline sequence is the one with the highest total score.



64 4 Affects CDR-L2* 71 4 Affects CDR-LI* 87 2 VL/VH interface 89 2 VL/VH
interface 90 4 Affects CDR -L3* 91 2 VL/VH interface 94 2 VL/VH interface
95 4 Affects CDR-L3* * Noted .as affecting CDR conformati-on in C. Chothia et
al ., Nal wewdM@980#3883, (1989). 100791 After the residue popUsi0ngs7arse
assigned a nunerical score, all of the residue scores are totaled. The
acceptor gernline sequence is the one with the highest total score. WO

2005/ 047326 PCT/ US2004/ 037518 25 In a case where two or nore germine
sequences have identical scores, then add | to the total for each position
where the non-human and human sequences are |DENTICAL for the follow ng
residues: 1, 3, 5-23, 35, 37, 39-42, 57, 59-61, 63, 65-70, 72-86, and 88.

The reghduasswhereswalog idt gbedimgaiitncalIthv heeRiceERbAY, Giek idd D& sequence i s
the one with the highest total score. If two or nore germine sequences

still hdole! faasaeh resitioewhes themembimanand lnararkrequeags are THBVEEAdpfosithe

germin 0 ] (P jshant Cll he ti-body, the
nucl ei c%gﬁﬁgﬁgggsg%#ﬁg?’%q ‘J_l'is:g(2 393?)?’%&24& ’ gﬂds 9? %g%ﬁt é%l'c}lﬂn?% 8%(’ qngﬁg, Bl e vect or
for furtbgducclcornsage (TRl hddigakidane cheﬁthﬁ%%e s@fuehn@k isBKPbESHIRMe DNA
encodi ng .t he nonocl onal antibody is readily isolated and sequenced using

convent iheghebt iptadeeder d§ tWeogmordgermding gequbneps st Ihave idtatipal obues, el cace

capabl e OIlb biserg]disr}g S ec{fi cal f% t o _genes encodi ng the heavy and |i ght
chai ns SFRPREFENT %89)?)3? FE 87 %ar e avail abl e. The vector conponents

gener al lygogo)c! ude, FdpebcoafitindtRprodudtibof 1he an@itRly, Ble MRI&: &ha thedhit gwi ng: a
signal sequence, an origin.of replication, one 0or nore marker genes, -an

enhancenseftedremd nsertest ioiroa maplicalrd vecter fan Suthepticomg emplifistticrn{degubidge .

[ 0081] In _.one enbodi t, the tibody is a.humaniz r.econbi nant ant i body
ol ccul STHAPERRAS: PRty greog el aonctipd R, Rer oy SORGHICIAESY | ost
one ant Re@onldiidhalciiebdiuyal (ahIR fs8 % MR on@lefidrdirBtkesfthaGrEAbat R eOf |
conprising a pol ypeptide having at |east one ami no acid sequence sel ected

f rom t héimglegigpecdieslly té gepesengrEing hekienvy (udTROMNCFERE A) tha en@RRY). MEG | DNO, 2

$ glg‘lsgh Qﬁ)mgﬁse%%ﬂg%%iﬁ%%@%’%ﬁaﬂ%ﬁgé\%%@ in%ﬁud%?g% arg qut l?mitferdatg%\ger k
or more of the following: a signal sequence, an origin of replication, one or more marker
genes, an enhancer element, a promoter, and a transcription termination sequence.

[0081} In one embodiment, the antibody is a humanized recombinant aniitbody
molecule that binds IL-10, or binding fragment thereof, comprising: at least one antibody .
light chain variable region, or binding fragment thereof, comptising a polypeptide having at
Ieast one amino acid sequence selected from the group consisting of SEQ 1D NO:1
(KTSQNIFENLA)} at CDRI, SEQ ID NO:2 (NASPLQA) at CDR2, and SEQ ID NO:3

( (HQYYSGYT) at CDR3; and a framework region, wherein the amino acid sequence of
framework region is all or substantially all of a human mmunoglobin amino acid sequence;
and at least one antibody heavy chain variable region, or binding fragment thereof,
comprising a polypeptide having at least one amino acid seqﬁence selected from the group
consisting of SEQ ID NO:6 (GFTFSDYHMA) at CDR1, SEQ ID NO:7 |
(SITLDATYTYYRDSVRG) at CDR2, SEQ ID NO:8 (HRGFSVWLDY) at CDR3; and a
framework regién, wherein the amino acid sequence of framework region is all or
substantially all of a human immunoglobin amino acid sequence. In a specific embodiment,
the antibody light chain, or binding fragment thereof, comprises a polypeptide having a
variable region of SEQ ID NO:4
(DIQMTQSPSSLSASVGDRVTITCKTSQONIFENLAWY QQKPGKAPKLLIY
NASPLQAGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCHQYYSG-
YTFGPGTKLELKRT). In one specific embodiment, the antibody light chain, or binding



framework region is alt or substantially all of a human i munogl obin am no,
aci d sequence; and at |east one antibody heavy chain variable region, or
bi ndi ng fwapmedhsshereof, conprising a pol ypeptide haV| @E@ﬁ/ﬁﬁﬁlﬁ

am no aci d sequence selected fromthe group consisting o

(GFTFSDYHWA) at CDR1, SEQ ID NO 7 (SI TLDATYTYYRDSVRG at CDR2, SEQ ID NG 8
(HRGFSWALDY) at CDR3; and a franmeworXs region, wherein the amno acid
sequence of framework region is all or substantially all of a hunman

i mrunogl obin am no acid sequence. In a specific enbodinent, the antibody
light chain, or binding fragment thereof, conprises a polypeptide having a
vari able region of SEQID NGO 4 (Dl Q\/ITQSPS SLSAS V

GDRVTI TeRTSENPEIERE: ANPRORE@ Polypbdn s RAS YA SHreds: constant region of

the antr ooy T gnoe LA B o8 er i Ve shoa o7 P Reaaehbhirotzsis ™ o6

fr agnemindﬁl@fr@@ﬁentﬁl@éfﬁdiﬂ, S(ﬁﬁ ﬁse@@lpbmpn@@hmﬂg A gartabiSteighhl & IEQIon and a
const ant ion of SEQ ID NO 5. See Table | n one speC| fic enmbodi nent,

t he anﬁ%&i IV P SERET VQBGR%M@@AS@@E@&Y% , conprises a

B 00 S oA A ouSLA A TAY

RQAPGKGLEYWABI RIEIERNT MBRONSKN b ot 6L RO iment, the
YYCARHRGESVWLDY) ATGQGTLVTVSS) . I n anot her specific enbodi nent, the antibody

heavy en@bady hwavy ity tiedignrngmehidheosl, c@mppsqsmlﬂoepbﬂyb@\ptlg ée having a

vari abl e .r.egion and, a co ant See Table 5. [0082)

Pl asm 8@11 bﬁ%f‘%l%ﬁbd?ﬁ@sﬂaﬁlife@f%l %1%%(2 I@H\gﬁg SD? ﬁlqﬂﬁgmani zed 123 light and
heavy qbeiz)s wer elgepas béenistiie higeitmeids cath dlyPme Guhiati-ed CoGRantt on ( ATCC)
as deposit nunbers PTA-5923 and PTA-5922, respectively. WD 2005/047326

PCT/ US200broamadems veere tepsisiedwithiihe Arengen TspeUahueLolisetion GhECEhas n of the
humani zed 12G3 ,ant Ful | ngth am no acid sequence of
humani Saositz‘%%“beﬁ%t’ﬁ%a%/}m 8}"11% ﬁ@g&ﬁgﬁ‘ftw }é%gth nucl ei ¢ aci dqsequence of
humani zed 12G8 anti body --> variable light domain DI QMT QSPSSLSA

SVGDRVTI T GACATCCAGAMACCCAGTYTCCATMrTE G TC GCS TCT GV
GM GAC AGA CC ACC MC ACT
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ACA GAT TTC ACT J7
MC'ICr --> human H Y S G FG

TAT TAT AGC GGG TAC ACG TI' T GGA CCT GGG ACC AA
G (XT |light constant domain APSVFI F
CCA Tcr OTC TIC ATC TIC CCG CM "I Cl' GAT GAG CAG TI C AAA

TCP

| T CaG

ART sl i gt rol el for Yy S oSt LGN Bedady, 0o G

CAA S SGQI\FES E SWATI@aohDvER Tig Feopegee & SumapdapdRet ARCirely C9G GAG

AGL GTéE&c%P @&Glftﬁf@léwewe@ AREE EAC CAGC AeRTACT Amagiee adFh@etiedy T L S K

ADY E K VY %EVTHQ ACCCTGACGCMAGCAAAGCAGACTACGAGAAA
8 Ta e

CACAAAGv S gVT GEC
PCT/USZ engt sequences or eavy c aln of the
humani zed &26@ ahnt idogy ISEg)Ig)hK)IJOAFuhI l-engt hy agi ng agi d;. sequence of
humani zed rd@ &5 ant dbBody ArBER 2 MO T Qcbubt The 6l et el ecagihdzgaguence of
- humani zed 12GS antibody QVQLVESGGGVVQPGRSLRLSC CAG
. GG CAGKCI G A GGAG TB BGGsCEA GECoE G G:C CTAG CE  BGSFAGEHG TCCLCRG AGA ClI C
itt | CeaG ATACE BOPET AT SCPAYC HIMITR AR VECR 68 ATPC@ KABSE GEARECECTST GBA TI C
ACT TIC AG GAC TAT CAT ATG GCC TGG G C CGC CAG CCT CCA GGC AAG GG L EWwWYV
(ST TSL BATTY FYTY RDIS Y R G® CFG BAG = 5 & G ABC ATF ACT & T GAT
ACETT RE RETHEALECTAT B3 E“GRE FECH & G B RIE T 7SR BONPS “RTN TLY
LQMNSLRA s Tumen

E Q ¥y ¥ 8 ¢ Y T ' G P & T K L E L K R T V A
CAC CAG TAT TAT AGC GGG TAC ACG TIT GGA CCT GGG ACC AAG CIG GRA CTG ARA CGT ACG GIG GCT

Q')>(Da)>:|
<>9

868
5@9

678<
8

light constant domain ..
A P 5 YV F I ¥ P P 85 D E @ L K & G T A S vV VW
GCA CCA TCT GIC TIC ATC TTC CUO3 CCA TCT GAT CGRG CAG TIG Azn TCT GEA ACT GCC TCT GIT GIG

¢ L L ¥ N F ¥ P R ®® A K V Q W XK Vv D ¥ 2 L Q
TGC CI3 CIG ART AAC 'FIC TAT CCC ACGA GAG GCC ABA GTA CAG TG RPAG GIG GAT ARC GCC CIC Caa

s @ N & Q E & Vv T E @ D 8 K b 8 T Y 8 L 8 8
TOR GET AAC TOC CAG @AG AGT GIC ACDH GAG CBG GAC AGC AAG GAC AGC ACC TAC AGC CIC AGC BEC

T L T L 8§ XK A D ¥ E K H K Vv Y A C E V T H Q@
ACC CIG AOG CIG AGC ARA GCA GAC TAC GAG AAR CAC AAA GIC TAC GCC TGC GAA GIC ACC CAT (AL

/ G L 5 8 p VvV T K &8 F N R G E ¢C
: GEC CIG AGC 'TO3 COCC GIC ACR ARG AGC TIC AAC MGG GGA GRAG TGT



AT O G CAA ATG AAC AGC
Y WG GAG GAC ACG GCT GG

AO TM CGC --> | nman
PPETYSRILOYTSIS p - CaA
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T ' CGA CIC TAC 1 C
TI G GGC ACC GAG Y| CNVN PSNTKVDKKYVEPK
TAO AitbleSchuidengticsepencmdonheanoch ime! Archmoanizad 126 b ofRG AAA GTT

A p® GoD Il Hokbef efgniaocaado‘sgq@nlee LofOnfandn12eY 12860 a t@i)o@‘c AAA
CAEEAGA Hd-2G0CGA180R AdA e GoA DB T dgln £S5 £ Gl VL 2 TCA FL
PkdBHKap TL MI SRTPEVTCV no OIC TIC CCC CCA AAA CCC AAG GAC
K

CTC ATG ATC IWCG ACC CCT GAGGC ACATGC GG VVDVSHEDPEYV
WY VWD @ VILE. vV EQSG @ GEGAE FG AGR CAC GAARGAL GCTRGAG GEC DAG TIC
TUBCTHEE @FGIGAT @SCIT @F GG R GI6 FIONAR KT FoK ARt ROECTS ATRYCIN IS ToY R
CAT AAT GCC AAG ACA AAG CCG CGS GAG GAG CAG TAC AAC AGC ACG TAC C
ACCAC ACE T°VT HOD WLING KIEAY R CVK ¥ INK A LS ABC®C A G
GPEE FECTTE ARTISCGET ARG TEASMEAKE TFEETARES Cl

5
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288885858
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05/ 0473 CTL US2004/ 037518 29 P.AP ILEK T I.S KGOP.REPQYV
CEh G0 b Al o AoiaTh, TEC ML G psiodl, GhGicch. e o o
TAC A L p DELTKNOQVSLTCLVKGF C6 CCA
GAT GAG:Cl Y ACC AAG AAC @AG:GIE ACCOmACH THC il @ GLC AAALGGEC TI TC
Bd s McBEWEr SNl Qe B Mac ace YuKeT e GARORE AGGTIEAG Akt GCC G G
G3 AGC AAT GCG CAG CCU GAG AAC AAC TAC AAGACCACG PPV LDSDGS
Ye

SIKITT&aVPKYSR ¢ o 2 H R @ F 8 Vv W L » Y W ¢
GAG GAC ACG GCT GIG TAT TAC TGT GO3 AGA CAT CGA GGC TIT AGC GIC TGE CTT GAT TAC TGG GGC

gg@<;'ﬂ>

2

Q<40 <
ﬂ%nggﬁ
I——|U)§Q o

--> human IgGl constant heavy domains
g ¢ T L VvV T ¥ 8 5 A 8§ T K GG P 8 VvV F P L A P
CAM GEC AQC CIG GIC ACC GIC TQE TOG GCT ARC ACC AAG GEC CCA TCG GIC TIC CCC CIQ GCr OCC

s 5 X 8§ T 8 6 ¢ T A A L G C L ¥V X D Y F P E
TCC TCC ARG AGC ACC TCT GGG GGC ACR (GC0G GCC CIG GGC TGC CTG GIC ARG GAC TAC TTC COC GRA

P VvV T VvV 8 W N 5 6 A L T 8 ¢ v H T ¥ P A V L
COG GIC ACG GG TOG TGE RAAC TCA GGC GCC CIG ACC AGC GEC GIG CRC ACC TTC CO3 GCT GIC CTA

g 8 § 6 L ¥ 8 L 8 8 VvV v T vV P 5 8 8§ L G T Q
CAG TCC TCA GEA CIC TAC TCC CIC AGC AGC GIG GIG ACC GIG COC TCC AGC AGC TTG GGC ACC CAR

T ¥ I ¢ N V N H K P 5 ¥ T K VvV D K K ¥V E P K
ACC TAC ATC TGC AAC GIC AAT CAC ARG CCC AGC ARC ACC ARG GG GAC ARG AAA GTT GAG COC ARA

5 ¢ b K ™ H T ¢ P P c P A P ¥ L L G G P 5 V
TCT 'TQT GAC ARA ACT CAC ACA TEC CCA COG TEC CCA GCA CCT GAR CIC CIG G3G GEA COG TCA GIC

F L F P P K P K » ™ L M T 8 R T™ P E V T C W
TIC CTC TTIC CCC OCA ARA CCC ARG GAC ACC CTC AYG ATC TCC 0GG ACC OCT GRG GIC ACh TGC CIG

v vV b V. 8 H E D P E VvV K F N W ¥ V D G ¥V E V
FIG GIG GAC GIG AGC CAC GAA GRC CCT GaAG GIC AaG TIC AAC TGG TALC GIG GAC GGC GIG GRG FIG

H N A K T K P R E E Q@ Y N 8 T Y R V V 8§ Vv L
CAT BAT GCC ARG ACA AAG COG UGG GAG GAG (AG TAC AAC BRGC ACG TRC (GT GIG GIT AGC GIT CIC

T v L H 9 b W L ¥ 6 K E Y K C K Vv 8 N K A L
ACC GIC CIG (AC (ARG GAC TGG CIG AAT GGC RAAG GRS TAC AAG TGC AAG GIC TCC ARC AAA GCC CIC



COT CCC 3 G CTG CAC TCC GAC GCC TCC TIC TIC € C TAC AGC AAG CI C ACC 3 G GAC
AAG AGC AGG WQQ...GNVFSCSYMHEALHNHYTQ TG CAG CAG GM
AAC GIC TWI@A/@I@TCC G G AM CAT GAG GCT Cl G CAC AAC CPETANGoANs Mz K S L
SLSPGKAAGAG CIC TCC C G TCT CCG OCT AAA [0083] I n one enbodi nent,
the anti body is a humani zed reconbi nant anti body nolecule that binds IL-10,
or binding fragnent thereof, conprisipg: at |east one antibody |I|ight chain,
or binding fragnent thereof, conprising a polypeptide having at | east one
am no acid sequence selected fromthe group consisting of SEQ.ID NO I |
(RASESVDDYGHSFM—l) at CDRI SEQ I D NO 12 (RASTLES) at CDR-9, and SEQ ID NO
QQGNEDPWI' at and a framework region, wherein the amno acid

sequenc gif %ﬁﬁ gs iS5 4| Por Esubstanti all yEal b of & hdmaA

i munoglobimn-am BUuEnce? Ghd*at™s BEstofe BhtTbody “HeBVythai n, or

bi ndi ngLf ragnent; tﬁer gof conprisi Cgép{pl ypepti de havjng,at, | %as;gpone
e

ani no SQAURAGE: e&ﬁeﬁi OfRt GRSk tre? 15
(GFSLTNYGVH) at CDRI, SEQ ID NO 16 (VIWS DY FI'S , SEQ ID

NO 17 (INRGYDVYFDRY) Iat aCDR3;g and m@a t;r afewer ko r egi @n, vanlerey n # he ‘ami no aci d
sequenaer of: facanewoe kot egi e 7% @klsokar substanti @k layc ald Tef aa Ay men

i munogl obi n am no acid sequence. In one specific . enbodinent, the

anti body |# ght &haPn, SorDbithdishg ¥ r &gnent ¥t heer eof & conpyi ses Xa pPol ypepti de
havi ng C& ¥&r FasiTe Gedrofrafd HCCORSTARTC FEYREHAGICTSED: FID MO 774, AG5@6G Tabl e 6.

In yet another speci fic_enbodi nent, the antibody heavy chai n, or binding
fragnenf thereof, “colprised an&Iy epti d& Mavitng*a t}ar]iTab*FeYr zg\"aoﬁ and a
const aft® Fpé;g%%fnp‘% B R%ng AAbe®E °F (S ni ng

the hunpnigzed 1108, heavy,and l,j ght chains were dep05| ted vvlth t he ATCC as
deposi Mg{ﬁb&esmg% bcle BIA- 5927, respectively. WO 2005/ 047326

PCT/ US2004/ 03751 S 30 Table 6. Full length sequences for |ight chain of the
humani zed 11D8 antibody SEQ ID NO 14 Full |ength am no acid sequence for
humani (831108 aiit bb@dmb&lﬁ@ehf)th@antibbﬁyhslahﬁﬁgﬁbedllﬂxbxﬁb@hﬁiﬁmﬁbq@ence for
hurranlzedllDSantlbod VLTQSPGTLSLSPGERAT, GAA ATT GIG
TTG ACHERD) HI%OAG:@I@F@ fresnmidhaert, compmeahleagianegntbadc L S C R

ASEZY gM clﬁaB, he ﬁn'ﬂ'm% ﬁ?ag%eﬁt We}(eof, comprising a polypeptide having at least one amino

acid sequence selected from the group consisting of SEQ ID NO:11
 (RASESVDDYGHSFMH)at CDR1, SEQ ID NO:12 (RASTLES) at CDR2, and SEQ ID

NO:13 (QQGNEDPWT) at CDR3; and a framework region, wherein the amino acid
sequence of framework region is all or substantially all of a human immunoglobin amino
acid sequence; and at least one antibody heavy chain, or binding fragment thereof,

N comprising a polypeptide having at least one amino acid sequence selected from the group

\ consisting of SEQ ID NO:15 (GESLTNYGVH) at CDR1, SEQ ID'NO:16
(VIWSGGSTDYNAAFIS}Y at CDR2, and SEQ ID NO:17 (NRGYDVYFDY) at CDR3; and
a framework region, wherein the amino acid sequence of framework region is all or
substantially all of a human immunoglobin amino acid sequence. In one specific .
embodiment, the antibody light chain, or binding fragment thereof, comprises a polypeptide
having a variable region and a constant region of SEQ YD NO:14. See Table 6. In yet
another specific embodiment, the antibody heavy chain, or binding fragment thereof,
comprises a polypeptide having a variable region and a constant region of SEQ ID NO:18.
See Table 7.
[0084] Plasmids containing the humanized 11D8 heavy and light chains were
deposited with the ATCC as deposit numbers PTA-5926 and PTA-5927, respectively.



CrC
TAC
CCC
TDF
ACT
GAA
KV

ACG

TTC
N N
CTA
I S
AGC
AAA
KS

TCC TEC-AGA-GCE-ACT-GAA-ACT GIT GAT CAT TAT GGC CAT ACT TTT ATG CAC TOO
QQKPGQAPRLLIYRASTLES CAG CAG AAA CCT GGC CAG OCT
AGOCTCCTCATCTATCGTGCATCCACCCTAGAA'FCT Gl PDRFSGSGSG
2;&§7%CATCCCAGACAGOTTC.ACTGGC AGT GGG TCT GGG ACA GAC TTC
CTCA PRE RLEPEDFAVYYCQOQGNE BOBYRNAIEIE Gac oCT
GATTTTGCAGTGTATTACTGTCAGCAAGOTAI\FI’GAGGATCCGTGG TEGQGT
EIl KRTVAAPSVF ACGTTC3BOT CAA GOT ACC AAG GTG GAA ATC AAG OCT
GTG OCT GCA CCA TCT OTC TTCI FPPSDEQLKSGTASVVCLL ATC
CCG CCA TCT GAT GAG CAG TTG AAA TCT GGA ACT GCC TCT OTT GIG TGC CTG CT
FYPREA Gce

VOQWKVDNAL QS AAT AAC TTC TAT CCC AGA GAG
GGATAACGCCCTCCAATCGGNSQESVTEQDSKDS
L S gA% CAG GAG ACT OIC ACA GAG CAG GAC AGC_AAG GAC AGC ACC
CTC A ujl langth sequences fordight ghpimplivhe hamanizeddd D¥nithedyace CTG
GGAGAGId-AG tAG 1AAALGAGLAMY OL6quEAte €l T i M DEGneTnddyQ GL S S P
F NHOoRIGE © ACC 1€AdthCAGLSEEACFamAGCE: TGGhuERi £2BCL MELARANEIACC TTC AAC AGG

<Xr-
qﬂa*im

GGA GAG TGAT Tablle 7 Ful IS | ehgt®h sBquencés ¥orShedvychéi n®of # h& humani zed -
1108 &t Hody® %E@QGEFWO“%%@FH‘F‘? A?‘“eﬁ“g“ﬁ At hd“adcy Seqheited F6r*fumani zed
1108 anti hody- SEQ I.D NO. 22 Ful{ |gngth pucleoti dg sgqugnceg for humani zed
1108 amici hedyee Qa6 detVedn &eiGels GiVeMr @Pcte Bab 20AGTrEhes CGAG GEGaGTG GAG TCT

cee
wYV
TGG
cee
T I

GGAGGCGTGGTCCAGCCTGGGAGGTCCL RLSCAASGFSLTNYGVH
TGT GCA GCE TET BGTETTE TEA ETASACA AAC FAT SGGT GTA CAC
OT‘E’E“G ?—?deﬁ gTGGﬁE BE WVRAE TG W &G §5F CBCEEC GAG BETPECATGRC AAG
CTG GAG TGGGTG GGA GTG ATA; TG AGT §GT,GGA AGC ACA, DY NAAF | a RP
S &chvN SzkelN Ace GACAERATcAATT GEATECEd REa AXA TECGcCGERe TREEC ACGGATC TCC AGA

GACAATTCCAACAACACG LYLQMNSLRAEDTAVYYCAR CTG TAT

GY

7 S8 B TR SRR AR LI B ot e

K v B I X R T V A A P s v F
ACG TTC GGT CAA GGT ACC AAG GTG GAA ATC AAG CGT ACG GTG GCT GCA CCA TCT GTC TTC

I F 2 P 5 D B Q L K s G T A S v v c L i
ATC TTC CCG QCA TCT GAT GAG CAG TTG AAA TCT GGA ACT GCC TCT GTT GTG TGC CTG CTG

I N F Y I3 R E A X v Q W K v D N A L Q b=
AAT AAC TTC TAT CCC AGA GAG GCC AAR GTA CAG TGE AAG GTG GAT AAC GCC CTC CAR TCGT

G N s Q BE &8 v T E Q D 8 K D 3 T Y 5 L S
GGT AAU TCC CAG GAG AGT BTC ACA GAG CAG GAC AGC AAG GAC AGC ACC TAC AGC CTC AGC

s T L T L S X A D Y E ¥ H K Vv Y A ¢ E ¥
BAGC ACC CTG ACG OTG AGC ABRA GCA GAC TAC GAG AAA CAC ABA GTC TAC GOC TGC GAA GTC

T H 0 G L s s P v T K s P N R G E c
ACC CAT CAG GGC CTCG AGC TCG CCC GTC ACA ARG AGC TTC BAC AGG GGA GAG TGT

- Table 7. Full length sequences for heavy chain of the humanized 11D8 antibody

SEQ ID NC: 18Full length amino acid sequence for huwmanized 11D8 antibody
SEQ ID NO: 22Full length nucleotide sequence for humanized 11D8 antibody
Q v Q b v E s iz G G v v Q P G R 5
CAG GTG CAG (TG GTG GAG TCT GGG GGA GGC GTG GTC CAGR CCT GGG AGE TCC

I R L 3 c A A 5 G ¥ g L T N Y G v H w v
CTG AGA CTC TCC TGT GCA GCC TCT GGT TTC TCA TTA ACA AARC TAT GGT GTA CAC TGG GTC

R Q A P G K G L E W v A \Y I W 5 G e 5 T
CGC CAG GCT CCA GGC AAG GGG (TG GAG TGEGE OTC GCA GTG ATA TGE AGT GGT GGA AGC ACA

D Y N A A F I S R F T I g R D N S K N T
GAC TAT AAT GCR GCT TTC ATA TCC CGA TTC ACC ATC TCC AGA GAC AAT TCC AAG AAC ACG

L Y L 0 M N 8 L R A ) D T A v Y Y cC N R
CTG TAT CTG CRA ATG AAC AGC CTG AGA GCT GAG GAC ACG GCT GTG TAT TAC TGT GCG AGA

N 'R G T D v Y F D Y W G Q G T L v T v ]
AAT AGG GGG TAC GAC GTC TAC TTIT GAC TAC TGG GGC CAA GGC ACC CTT GTC ACA GTC TCG

= A 5 T X G P 5 v F P L A P 3 3 K S T 5
TCG GCT AGC ACC ARG GGC CCA TCG GTC TTC CCC CTG GCA CCC TCC TCC AAG AGC ACC TCT



AAT AGG GGG TAC GAC GTC TAC
TCGSASTKGPSVFPL
OTC TTC CCC CTG GCA CCC TCC
PCT/ 11S20Q¢d 03ZhiB 31 G G T
GOG GCC CTG GGC TGC CTG OTC
GALTSGVHTFPAVL
CAC ACC TTC COG OCT OTC CTA
TCA GGA CTC TAC TCC CSC AGC A
CAG TYI CNVNHKPSN
CAC AAG CCC AGC AAC ACC AAG GA
CPAPE LG CCCAAATCT A

CCTGA§CT VFLFP KDTLMI S

oTC T2, CIE Jic o g foc ot ol focicTe o AChol it Ao P e v T

CAC GAA GAC GCT HAG: OTE AAG TTGC AAE WYHVBGFVEVAHNAIK'E;KEPREZQY
TGG TAGEGRE BACTGCEGFG GAGRGT & CTAFC AT cBCBCAAG: ACA GAAGTCCB2CAG GG GAG CAG
TAC NSTYRVV‘;SSVLTVLH DWL NG AAC AGC ACG TAC COT Or

A GHE.CTE AT o g oif Yoo el GEE e £ CK S NK AL

ATC GAG AAA ACC ATG: Sy K A KuG Q PrR E PeQ V¥ YxT It PpP & R&D vTCG AAA GCC
AAA GEGCCRG TCCTEEAAMGAR: BIOACTAG GRS FAC 2ACCCCTE: GO CBCARTCERCAG ®AT E L T
NQVSLTCLVKGFYPSD GAGCTGACCAAGAACGAGGTCAGCCTGA T

CTG GTGABA GG ETCTAL GhC % g\gcg % %\ %A%E

ATC GCC GIG (AG Tak GAG AGC AAT CRGS gA %Cg %@A REC A
VA DSD GBS F FolL ¥ SK b TeV b KkS R 6TGLCTG GAC FCC xGAG GGC

TTC TTEACSE TRCCICEIARTS CICCADCHGHD GAC SARAGAAGCE ABG ATG ATC TCC GGG ACC

P E v T C v v v o v 8 H E D P B v K F N
CCT GAG GTC ACA TGC GTG GTC GTG GAC GTG ACGC CAC GAA GAC CCT GAG GTC AAG TTC AAC

—

GGC CAA GGC ACC CTT GIC ACA OTC
TCG OCT AGC ACC AAG GGC CCA TCG
TCT WO 2005/ 047326
DYFPE‘”P&¥TV COG. GGC ACA
CCC GAA CCG EBFERMSIETEI® s wN s
CA GGC GCC CTG ACC AGC GGC GTG
LSSVVTVPSSSLGTOQ
CCC TCC AGC AGC TTG GGC ACC
CC TAC ATC TGC AAC GTG AAT
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W Y v b G v E v H N A K T K 2 R E E Q Y
TGG TAC GTG GAC GGC GTG GAG GTG CAT AAT GCU AAG ACA AAG CCG CGGE GAGE GAG CAG TAC

N 5 T Y R v Vv S v L T ' v L H Q D w L N &
ARC AGC ACG TAC CGT 8TG GTC AGC GTC CTC ACC GTC TG CAC CAG GAC TGG CTG AAT GGC

X E Y K C XK Vv 5 N K A L r A P I E K T I
ARG GAG TAC ARG TGC AAG GTC TCC AAC AAR GCC CTC CCA GCC CCC ATC GAG BAA ACC ATC

g K A K G ] P R E P Q v Y T ) P P 5 R Q
TCC ARA GUC AAA GGG CAG CCC QGA GAA CCA CAG GTG TAC ACC CTE CCC CCA TCC CGG GAT

E I T K N Q v S L T C L v K G F Y b 3 [y]
GAG CTG ACC AAG AAC CAG GTC AGC CIG ACC TGC CTG GTC AAA GGT TTC TAT CCC AGC GAC

I A v E W E s W G Q P E N N ¥ K T T P P
ATC GCC GTG GAG TGG GAG AGC AAT GGG TAG CCG GAG AAC AAC TAC AAG ACC ACG CCT CCC

v L D ] D G 5 F 13 L Y 5 K I T v D K S R .
GTG CTG GACU TCC GAC GGC TCC TTC TTC CTC TAC AGC AAG CTC ACC GTG GAC AAG AGC AGG

W Q Q G N v F 8 C s v M H E A L H N H ¥
TEGE CAG CAG GGG AAC GTC TTC TCA TGC TCC GTG ATG CAT GAG GCT CTG CAC ARC CAC TAC

T Q K 5 L b4 L 5 P G K
ACG CAG AAG AGC CTC TCC CTG TCT CCG GGT ARA



WQ QG : wd EBE-A L HNHY TOG CAG CAG GGG AAC GIC TTC TCA TGC
TCC GIG ATG CAT GAG GCT CTG CAC AACCACTAC TQKSL SL SP GK ACG CAG
AAG AGC CTC TCC CTG TCT CCG GOT AAA WD 2005/ 047326 PCT/ US2004/ 037518 32
[0085] In one_enbodi nent, the antibodi es described supra further conprise a
heavy cW& H9¥1d¥ant region, wherein the heavy chain CREHEUS2904/035§1%0N
conprises a yl, y2, y3, or y4 hunman heavy chain constant region or a
variant thereof. In one enbodi nent, 32he anti bodi es described above further
conprise a |ight chain constant region, wherein the |ight chain constant
region conprises a |anbda or a kappa human |ight chain constant region. In
sone enbodi nents, the binding fragnent of these antibodies iis an anti body
fragment selected fromthe group consisting of Fab, Fab', Fab'-SH, Fv,
scFv,[0883b ) 2, larrnegmtiosioen), thy eudsdion descpbedysupen fnbeetompriseen gaviver i ¢
recongg*ant ngl body lecﬁ?? tha binds, |L-10 or bindin fr ment t her eof ;
conpr§ rhc&ns P ieERSt Wi 55 qa}rbmnsa%;e@%qqngmsgs 2 ¥ Lgi%e > B Y4pi ndi ng

frag nﬁﬁﬁﬁm{e%weﬁadn %&@ﬁﬂt%ggn B .«p%m@mér&ﬁr fh@}ﬁhé;%&ﬁ%:@f@ﬁﬁhé;%}ﬂl }ddo acid

sequence sel etct fromthe group consisting o , SEQID -
NO 2 deatriteORDovafidthSEQ PG Belatch&bR3nstamdegion| ehatindhe light d}imdy heavy
chain variable region, %ﬂbl ndi ng fragnment thereof, conprising

pol yﬁ@&ﬁﬁaﬁfereﬁlé’%cﬁﬁlpé’tseq 2 Labda 9 2 kapprohimagn Heldshawronstaw) tegioad IJF P‘Efﬁ?t he group

consi I I D NO 8 at
a}%%cg%??ﬁtls ﬁﬁgbsﬁéﬁ%ﬂ éntGPgJese {ﬁjﬁ%Odr% gan%tﬁog%%l nant anti body
_m)l ecfibma thagroap cbnsgmng,cdf&ran Pub’ S’ 1301, tRY, B¢‘FVSEQH P. M2 a &dbend a heavy chain

as set forth in SEQ ID NO 24, See Tabl e 8. Nucl eic acids encodi ng the 12G3
chi mel®086lant i boﬁiﬂomrgmie@h@ eda ¢ phierdiciecombinanianbibedy Bwicstle that e as

the o MUTREIDed anpint ekt oBAR i BERRRE A i i RO G
sequemgRnpbr binghl fehadont SOl RobPrisily d\iuﬂyﬁapmda@aﬁng %ﬂldﬂft&ﬁle@imhd) ght chain
--> signal sequence MAPVQLLGLL GCT _CCA OIT

CAA arid TepacEFelsHed fran deaepeasstice of @@Q @:@Oﬂn@t ‘/?@Rl ‘ﬁ@ﬂ ﬂ%&&Qﬂe 19G -->
rat 1%%@,%% 9’.&9(5 ﬁﬁ% @.3dac3 '@j}i'_%, and at least one antibody heavy chain variable

region, or binding fragment thereof, comprising a polypeptide having at least one amino
acid sequence selected from the group consisting of SEQ ID NO:6 at CDR1, SEQ ID NO:7
at CDR2, and SEQ ID NO:8 at CDR3.

[0087] In a specific embodiment, the chimeric recombinant antibody molecule has a
light chain as set forth in SEQ ID NO: 23 and a heavy chain as set forth in SEQ ID NO:24.
See Table 8. Nucleic acids encoding the 12G8 chimeric antibody light and heavy chains
were depostted at the ATCC as depbsit numbers PTA-5925 and PTA-5924, respectively.

Table 8. Sequences of the chimeric 12G8 anti-human IL-10 antibody

SEQ ID NO: 23 Amino acid sequence of light chain

SEQ ID NO: 25 Nucleic acid sequence of light chain

~--» signal sequence

M A P V 0 L L 6 L L V L F L P A M R C
ATG GCT CCA GIT CBA CTT TTA G8E CIT TIG GIG CIC TIC CTC CCA GOC ATG AGA TGT

mature IgG

~-> rat 1268 light varizble domain

D 1 ¢ M T @ 8 P &8 L L &8 A 58 V 6 B R V T L N
GAC ATC CAG ATG ACC CRG TCT CCT TCA CIC CIG TCT GCA TCT GIG GGA GAC AGA GIT ACT CTC pAC

¢ K T S 0 N I F E N L A W Y Q 0 K L R E P P
TCC BAG ACA AGT CAG AAC ATT TTT GAG RAC TTG GCC TGG TAT CAG CAA BAG CTT AGA GAA CCT CCC

¥ - L I F N A 8 P L Q A G I P 8 R F 8 G 8 @
IAA CTC OTG ATT TTT AAT GCA AGC CCT TIC CAR GOG GGEC ATC CCT TCA AGG TTC AGT GGC AGT GGA

s ¢ T.D ¥ T L, T I T 8 L o0 P BE D V A T Y F C
TCT GGT ACA GAT TIC ACA CTC ACC ATC ACC AGC CIG CBAG CCT GAG GAT GIT GCC ACA TAT TIC TGC



DI QM SV-GDRVTLN GAC ATC CAG ATG ACC CAG TCT CCP
TCS OCCCAGTCP GCA TCT A G WA CAC AGA GMACT CTC A AC CKTSQNI FENL
AWY QQKL REPP TGC AAG ACA. AGT CAG AAC ATP TIT GAG AAC TI G G&CC 103
TAT CAS GRS »éeseHl AGA GAA'COT CCC K L L | FNASEGCL? 1_@gl PSRFSO
S G AAA CCCTG ATT TI'T AAT GCA AGC COT TI G CAA GCG 3ﬁ\WAG\GTIC
ACT GGCC AG GXRA S, GTDFTLTI TSLQPEDVATYFC TCT GOI ACA
GAT TIC ACA Cit ACC ATC ACC AGC C1G @Al z CCT GAG CAT GIT GCC ACA TAT TIC TGC
WD 2005/ 047326 PCT/ US2004/ 037513 33 -->hran HQYYSQYTFGPGTK
LELKRTVA CAC CAG TAT TAT AGC GGG TNC ACG TIT GSA CCT GGG ACC AAG A O
GAA CI G AAA OCT A3 A G &CP constant light dommin APSVFI FPPSDERQ
LKSGTASVY GCACCAICA-- TIC ATC TIC CCP CCA TCT CAT GAG GAG TTG
AAA TCI' GMACT CCC TCT GPS GG CLLNNFYPREAKV QWY DNAL Q
TCC C & CRC DAT AAC §I CYTAT CUC AGR GEG TOC ABA @V BAGETGS AAGYAE & GAT AAC
GCC CFEy BAATISIHG - §96) B &%/ fERGTH 88 RODPAE FI0VERE (1G SR CUTTERE @8 CFT AAC M -
CAGGAC\Gst g'CA GAG CAG CAC AGC AAG GAG AGC ACC TAC ACC CTC AGC ACC T
LTE@Z YV ERH K,V Y A CE Y T_H .0 ACG.C AAL GM GAC
TAC GAD, i GAG A 8 G G A Spa Q%%mg T K SN
RGE C M CGAGC TCG CCC d C ACA AAG | C AA TAA SEQ
| D NO ¢24:;, Ani n@; agi dpseguencer ofg heavy chaigy SEQu DyNGy 26 Nuclei ¢ acid
sequenece cof clveraw yaac et rVeB adR braSict A% Bl o tocFaal dfc RaVafd €&c ATGMEAC MC AGG

CCCAGC TICSITTICCOT AC CST TTT ATG AAA GAT GIC CAS TGTI' nmature lgo -->
rat 12&B warh alsfl ethe@vysdovaih EVQ L BES 6GsGIr WRP GGsSE RL S
GAG G M ACGTE B GRGATCFNGEA @RARE BTAT MG @BLECCMCCTAT GEACTBMETEE: CRG ACA
CCmTG- TASGFTFSDYHMAWVRQSPDKG

T L T L § K A D ¥ E K B K V Y A € E 'V T H Q

ACC CIG ACG CTG AGC MRA GCB GAC TAC GAG AMA CAC ARA GTC TAC GCC TGC GAA GTC ACC CAT CAG

@]

G L 5 8 P ¥V T K B F N R & E (¢
GGC CTG AGC TOG (CC GIC ACA AN ARC TTC AAC AGG GGA GAE TCT TRA

SEQ 1D NO: 24 Amino acid sequence of heavy chain

SEQ ID NO: 26 HNucleic acid seguence of heavy chain

M b I R L 8 L v F L Vv L. F M K D VvV g C
ATG GAC ATC AGG CIT ACC TIS GIT TIC CIT GIC CIT TTT ATE ARA GAT GIC CAG TGT

matwre IgG

--> rat 1268 variable heavy domain

E vV ¢ L vV BE § ¢ ¢ ¢ L VvV E P ¢ @ &£ L R L 8 C
GAG GTG CAG TIG GIG GAG TCT GGA GGA GEC TIG GIC GG CCT GGA GGG T CIG AGA CIC TCC IGT

T A 8 G F T ¥ 8 D Y H M A W V R ©Q B8 P D K G
ACH GCC TCA GGA TTC ACT TIC AGT GAC TAT CAC ATG GCC TGG GIC 0GC CAG TCT COCA GAC AAG GGT

L B W VvV A 8§ ¥ T L D A T Y T ¥ ¥ R D 8 V R G
CTG GRG TGGE GIC GCA AGSC ATT ACT CIT GAT GCT ACC TAC ACT TAC TAT O3C GAC TCC GIE AGG GGC

Eadia

R ¥ T I §8 R N N A K 7T T L Y L Qg M D 8 L R 5
(EA TIC ACC ATC TCC OGA AAT AAT GCA AR ACC ACC CFT TAC CIG CAA ATG GAC AGT CIG AGG TCT

E p T A T F Y C T R H R G ¥ 858 V W L D Y W G
GAG GAC ACG GOC ACT TTT TAC TCT ACA AGA CAT CGA GGC TTT AGC GIC TGG CIT GAT TAC T6E GGC

. --> hnan IgGi heavy chain
Q 6 vy VvV T V 8 8 A 5 T K G P B V F P L A P
CAaR GEA GIC AIG @IC ACT GIC TCT TCA GCT AGC ACC ARG GGC CCh TG GIC TIC OCC CT6 GA T

s 8 ¥ 8§ T 8§ @ ¢ T A A L G € L V K D Y F P E
TCC TCC BAG AGC ACC TCT GGG GGC ACA GGG GOT CIE GGC TUC CTG GIC AAG GAC TAC TIC CCC GRA

P vV T ¥V 8 W N 8 @ A L T 8 G V H T F P A V L
CCG GIG ACG GTG TG TG ARC TCA GGC GCC CT6 ACC AGC GEC GIG CAC ACC TIC-CCG GCT GIC CTA

Q 8 8 ¢ » ¥ 8 & 85 8 ¥ VvV T v P 5 8 5 L G T 0
CAGTCCTCAGGACICTACTCCCKAGCAGCGIGGIGACCGIGCCCTCCAGCAGCTTGGGCACCCAG

T Y I ¢ ¥ ¥ N H K P 35 W T K VvV D K K Vv E P K
ACC TAC ATC TGC BAC GIG AART CAC ARG (CT AGC AAC ACC ARG GTG GAC AAG ARA GIT GAG CCC RAR



ACA GCC TCA G37A TIC ACC TI C ACT GAC TAT CAC ATG GM TOG Gl C COC CAG TLT CCA
GACAAGCYST LEWMASI TLDATYTYYRDSVRG CIGGAGTOG SIC
GCA AGC ATP ACT CI T GAT GCT ACC MC ACT ' MC TAT CGC GAC TCC G GAGOMC RF T
|SRNW8§0§@.@§L LQMDSLRS M TICACC ATC ' | CC CPA AAT AAT TA
AAA ACC A Cl G CAA ATG GAC AGT CRC AG3 1 E D HCUURZOPHBTRIS R H R G
FSVWLDYWG GAG GAC ACG GCC ACT TIT TAC TU'T ACA ACM CAT GGA GGC TIT
AGC G C TGG OTT GAT TAC TG GOC 23-624h|mmlg?>1 heavy chain QGV MV T V S
SASTKGPSVFPLAP CAA G CAGSICACT Gt TOT TCA GCT AGC
ACC AAG GGC CCA TMG C TTC CCC CCOGCA CCC SSKSTSGGTAALGCL V
KDYFPE TCC TCC AAG ACC ACC ' I CT GGG GGC ACA GM GCC CTC 032 MC CC SIC
AAG GAC TACTTCCCC GM PV TVSWNSGALTSGVHTFPAVL CC3
G G AM G P 103 7GG AAC TCA GGC GCC CDG ACC AGC 0CC Gl G CAC ACC TTC CCG GCT
SI C CFA § SKGT VWHSTI § SPV ¥ TCVIP B SPSE O:T ) TAG TEC FCA'GM Gi C TAC

TCC CG€ MAGE &Y FRAAGE 06 GRORECTER FEOCAGE TRGEEESeACE CAGRFY | C NV
NHKPSNTKVDKKVEP ACC TAC ATC TPC AAC @ P _AAT CAC AAG CCC ARO

F
SR & MR SR R B RS 6%%“%0%3138

T ik ST VG SN TETETLG Goicoh, AMARRC.MB Gaciack e A
T L Mt &Rt & BV ede &aMene CTC AM
ATC TLC CGG ACC CCS GAGOCACAT&XC GG VVDVSHEDPEV NWY V D
GV EYW 13 @ GkG GAGA G A GE CAC GAAN GAC GCT=GAG GIC AAG TIsC )G&ACLTCB TAC
. GTl G GACHEGECGrEAGAGEHS ool di AndKclt HadPaR e BaQmt NeiSeit dfcRaY & SV L CAT
AAT GCC AAG ACA AAG 013 CGG GAS GAG CAG TAC AAC AGC ACG MC CGS G G SIC AGC
GCCT T WLEH Q DPWIL R GK B YEKE K VES R KKA ¥ ACEH GFC & OLCAC C3L3

GAC TMMWWWWW@W@WWW@WWP APl E

KTISKAKGQPgET éCAK % CCCATC%:‘AGAAAACCATECS‘ITCCAAA
A Cﬁ@ G %&1;20 8]° F r Gvi ded
oo RS B AR %%A%Aé Pttt e
[0088) Further provided herein is a chimeric recombinant antibody molecule that

binds 1L-10, or binding fragment thereof, cempnsmg at least one antibody light chain, or -
binding fragment thereof, comprising a polypeptlda having at least one amino acid sequence
selected from the group consisting of SEQ ID NO:11 at CDR1, SEQ ID NO:12 at CDR2,
and SEQ ID NO:13 at CDR3; and at least one antibody heavy chain, or binding fragment
thereof, comprising a polypeptide having at least one amino acid sequence selected from the
group consisting of SEQ ID NO:15 at CDR1, SEQ ID NO:16 at CDR2, and SEQ ID NO:17
at CDR3. ’

[0089] Further provided herein is an isolated nucleic acid encodin g the polypeptide
of the antibodies disclosed supra. Also provided herein is an expression vector comprising
the isolated mucleic acid sequence operably linked to control sequences recognized by a host
cell transfected with the vector, Provided herein is a host cell comprising the vector -
comprising the isolated nucleic acid Sequence. Further provided herein is a method of
producing a'polypeptide, comprising culturing the host cell comprising the vector under
conditions wherein the nucleic acid sequence is expressed, thereby producing the
polypeptide, and recovering the polypeptide from the host cell.

[0090] Provided herein is an 1solated nucleic acid sequence encoding an antibody
specific for IL-10 comprising a light chain having the nueleic acid sequence of SEQ ID
NO:19 and a heavy chain having the nucleic acid sequence of SEQ ID NO:20. See Tables 4
and 5.



bi nds 1L-10, or binding fragnent thereof, conprising: at |east one anti body
l'ight chain, or binding fragment thereof, conprising a polypeptide having
at | east oneoanesmaraei d sequence selected fromthe groupﬁ%ﬁz‘g]&%lgf SEQ
ID NO 11 at CDR1, SEQ ID NO 12 at CDR2, and SEQ ID NG 13 at ;and at
| east one anti body heavy chain, or binding fragnent thereof, conprising a
pol ypepti de having at |east one am no i d sequence sel ecte romthe group
I i de havi I ' 3zid I d f h
consisting of SEQ ID NO 15 at CDRI, SEQ ID NO 16 at CDR2, and SEQ I D NG 17
at CDR3. [0089] Further provided herein is an isolated nucleic acid encoding
t he pol ypeptide of the antibodies disclosed supra. Al so provided herein is
an expr .on vectpr conprising .t | sol.at ed. ,nucl ei ¢ aci.d sequence operably
M nikced S0%8n: ol 134G BEET B an el ik SHYSE R Ger PRELHERCETeacw (b | he
vector, «kxond fedi Ry &lbristnga Hgﬁtchﬁﬁlﬂavﬁ'%rfﬁé hﬁélg@ at:i*&%:&:ﬁ@eﬁﬁ:@rof 8 sing the
i sol ated nucleic acid sequence. Further provided herein is a nethod of
produci P21 potl p ety dein bonpg iteimgletoddd rdqugnddved IRIFTD S L2 SapThaldesg t he
vect or uq&gr conditions wherein the nucleic acid sequence is expressed,
t her eby #pf éduci ng t he _pol ypeptide, and recovering the pol ypeptide fromthe
host cefdggsf 0090] gt pledidhatield Istmathibd@lat B Al EhEcBChehdggn ence
encodi ng an anti body specific for IL-10 conprising a'light chaih having the
nucl ei ¢ bachng Seguericd tof arfibQdy Enddded b9 tlendboxe heelely actiaiequdrmes.nlp dree nucl ei ¢
aci d sequencge of SEQ I D NO 20. See Tables 4 and 5. 2005/ 047326
PCT/ USZ_%’@%P%W@&?I?@_ df%igfn@ﬁﬁrﬂ%@gﬁ Y Sragorent Séﬁcfeé\gfoé%gt? HO®P eic acid
sequenceseRgR FFBNF AR FRe W EELPr - d: ﬁﬁ,rrp rising a light chain
havi ng t%elng%l ei g aci d sequeric:%lg)g%'vsg% I% %%%ba d a heavy chain having
tI\(e' nucll@®9}aci d RigueifreamiboSEQatcRIN@sBA 1D pfedzhigethodaad 7. [ 0092]
Further provi.ded herein.is.an isolq%ed ngcleic aci d_sequence encodin

bi ndi ng ¥ PRGFHEMES: gtS B¥5 h&?ﬁl?’ﬁg?iffn@n baed pymtibrd éb‘%ﬁ@"@ tﬂ%p@fx@dg&)@lcaﬂya
T A e (e

F(ab') 2gpitopets a Idomberdodifes9 Hle ditspecire fionatitcishndizesgar dnahsthetiseful in the
pr esent t hods d .conpositions. used hereiin, the term"hispecific
ant i bodﬁgl%qu[ﬂ% EQFPPEE?IGH%W twp 9%?"6%@“ aptigensydderhpdsfar makinegBeRpciifavi ng
bi ndi ng sprcidd £t khéon LPheal. IRASE b d : j ' it;opes. In one
enbodi nment , tise e%fllt o%es gre fgr%)gm atxﬁﬁgg’san}% Cgﬁlcte%}%lgg&%% n an%?ﬁ?g‘?ééd

-recombinantly using the co-expression of two immunoglobulin heavy chain/light chain

pairs. See, e.g., Milstein et al., Nature 305: 537-39 (1983). Alternatively, bispecific

antibodies can be prepared using chemical linkage. See, e.g., Brennan, e? al., Science 229:
81 (1985). Bispecific anttbodies include bispecific antibody fragments. See, e.g., Hollinger,
et al., Proc. Natl. Acad. Sci. U.S.4. 90: 6444-48 (1993), Gruber, ef al., J. Immunol. 152:
5368 (1994).

o

D. Biological Activity of Humanized Anti-IL-10 Antibodies

[0094] Antibodies having the characteristics identified herein as being desirable in a
humanized anti-IL-10 antibody can be screened for inhibitory biologic activity in vitro or
suitable binding affinity. To screen for antibodies which bind to the epitope on human IL-
10 bound by an antibody of interest (e.g., those which block binding of the cytokine to 1is
receptor), a routine cross-blocking assay such as that described in ANTIBODIES, A
LABORATORY MANUAL, Cold Spring Harbor Laboratory, Ed Harlow and David Lane
(1988), can be performed. Altematively, epitope mdpping, e.g., as described in Champe et
al., J. Biol. Chem. 270: 1388-1394 (1995), can be performed to determine whether the
antibody binds an epitope of interest. Antibody affinities (e.g. for human I1.-10) may be



enbodi nent, the epitopes—are fromtwo different antigens. Methods for nmaking .
bi specific antibodies are known in the art. For exanple, bispecific

anti bodi es Gy MesAreguced reconbinantly using the co- exprﬁﬂ] Q-1
i mmt nogl obul i n heavy chain/light chain pairs. See, e.g., M ngp%ﬁ%Fﬂ§?1

Nat ure 305: 537-39 (1983). Alternatively, bispecific antibodies can be
prepared using chem cal |inkage. See, e3§., Brennan, et at, Science 229: 81
(1985). Bispecific antibodies include bispecific antibody fragnents. See,
e.g., Hollinger, et at, Proc. Natl. Acad. Sci. U S. A 90: 6444-48 (1993),

G uber, et at., J. bnmunoL 152: 5368 (1994). D. Biological Activity of
Humani zed, Anti.-1]-10 Antj bodies [00941 Anti bodi es haying the characteristics
i dent i fi SFIHBERIUSHLS %@4%53 g%aé?l%aafbﬁ%alyﬁa&aﬁe%wému?@&ﬂ& fpt @%ara%hqsaody can
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bound by thm sisithady* ahorepiatesly femere thihesentwhi 6T dakiasdst prafetably rofmbke
cytokine to its recgptor), a routine cross-blocking assay such as that
descri bedehaut 2t ES, A LABORATORY MANUAL, Cold Spring Harbor Laboratory,

o rar| owgas) DVl Orh ARG Ae A b AR BLRR S o BAldnSlopionEBHE P

mappi ng, as descri

(1995), casanbés peticopRal} scitietatibddies MiekdpeiertdeAs asditeedy, the s an epi t ope
of interest. Antibody affinities (éég' for human IL-10) may be WO
2005/ 0473%eclpgirrlisadbys ogvrte an 3stibrdyerrantiberhuBrergeni i dasapabicat bmdieg

anal ysi s. . Pr.ef- J i nti hodi.es are:t Whi i n IL-10
with a thgg?%gé’d(’)tﬁ Q %QH éf%?yeéﬁ%gﬁ aléldé)g ?ét%xofd%mﬁpg% g?%%(fg’f ﬁ%lg‘ﬁ%%gﬁgﬂian about
1x108; noreipdlBf, dicabkifecdiOraok grohhihe fahaybf Ix101Obindnit eegtopraaf eedbbitino
nore than about 2x10-70. [0095] The antibodi es and fragnments thereof useful

i n ! Pe pribséntn CurpdsT rafde tedelorBymbadingiad th B1tBgrE & 1 teeet Hdicant i bodi es
anti body 6B 1AH5eFs dgnereeehr PEiBhive B BhEREES tl e BGIEL G

anti geni ciogpihidiepeo afdevdint @aigel of hntigil rhig@irk Yindorer fiveigsed obbaldigim. &f hect .
Typically, these"effects result fromthe failure of IL- 10 to bind its

r ecept or . aniibody dindsde &0 ot lepg Ko pmd prrfaebly SO timpesrapis thap loHEclespd aptigen

bi nding o | .1 he tar ntigen epitope. Antibodies can be
tested foér és?pli)}l Sﬁguﬁéﬁ‘?@%&wﬁ% ﬁ?:ﬁstrl\%r%ﬁgoc%s S.(I%Iﬁ%g binding to IL-10 to binding
to irrel eppans].ant i gaRe ihigRdry GET0b¥EIHE entibiudecan ighive its bRflo@taleendiy inons. | f

the antibody binds to IL-10 at |east 10, and gﬁeferabl 50 tunes nore than

to irrel eyynnanmpari @ghldmg but not limited to production of [1.-1, IFN-y, PGE2, IL-12, TNF, CC
and CXC chemokines, and the éell surface expression of MHC class II antigens, CD54,
CD80, and CD86. The biologic activity of an IL-10 specific antibody can be determined by
any usefvl method. See, e.g., U.S. Patent Nos: 6,239,260 and 6,207,154. In one example,
the biologic activity 1s assessed in cell proliferation assay using the murine mast cell line,
MC9/2. See Thompson-Snipes et al., J. Exp. Med. 173:507-10 (1991). IL-10 stimulates the
proliferation of this cell line, and therefore an inhibitory antibody can be identified by its
ability to reduce proliferation. The EDs for proliferation of the MC9/2 cell Line is typically
0.5-1.0ng/mL. An antibody is inhibitory for proliferation if it inhibits the proliferation of
cells relative to the proliferation of cells in the absence of the antibody or in the presence of
anon-binding antibody. Proliferation may be quantified using any suitable methods.
Typically, the proliferation is determined by assessing the incorporation of radioactive-
labeled nucleotides into DNA (e.g., *H-thymidine). In another embodiment, proliferation is |
determined by ATP luminescence. Preferably, the antibody useful in the present
compositions inhibits 80% of IL~10’s biologic activity, more preferably 95%, most
preferably 99%.



or antigen mxture then it is.considered to be specific. 100961. The
inhibitory IL-10 specific ant inody can inhibit its biological activity in
any nai mer, Wlcioosid4rg2éout not Timted to production of IL-lped/blkgb. ,
IL- 12, TNF,. CC and CXC chenoki nes, and the cell surface expr g‘%ogf/%ﬁ%? VHC
class Il antigens, CD54, CD80, and CD86. The biologic activity of an |L-10
specific antibody can be determ ned by 3Any useful nethod. See, e.g., U. S
Pat ent Nos: 6, 239, 260 and 6, 207, 154. In one exanple, the biologic activity
is assessed in cell proliferation assay using the nmurine mast cell line,
MC9/ 2. See Thonpson-Snipes et al., J. Exp. Med. 173:507-10 (1991). IL-10
stinulates th roliferation of this cell, line, and therefore an inhibitory
ant i body%can E]éeﬁp?fgm'm% Hﬁ111§:-1%§PPP? €80 reduce proliferation. The ED50
for proliferation of the M9/2 cell line is typically 0.5-1.Ong/nL. An

anti body 197} nhi bi basydlPhe@inal b bRt Alubbrebding Midhic GRS b berah! on of
cells relative to the proliferation of cells in the absence of the antibody
or in theulpedsempssiof admimieteribg hela agpjertin herdytherRobin dreibatli epecifiey/foe 1L-10, '
gquantified usi,n ny suitable nmethods. _Typically, the proliferation is

det er mi n&b? E&?dé{%sé%%ﬁl% thegech o8y Ber Y FERCIR ip Rinck bt Pipisiqah pebaty of IL-

nucl eot i dgSyhtin FNMiffods-i LY flichRbi ' i
proliferation %ls deter n?r%se ﬁE@‘ %P fgﬁﬁl&ngsa%g%@ghgrﬁ{eo era bﬁ?@lsema%?’i%ody
usef ul i hinddhe frrgasen theredipaspision st gkt dietagtiBOYS BfhtlchaihGasatde od g, ©r
activity, nore preferably 95% .nost preferably 99% WO 2005/047326
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subject conprising a isterl subj ect 1 n nee ereof an anti

speci fi cSEQrIN NO:Dat COR3aaid adamgwbrlaggint whheihethk aniino arid aequente ef f ecti ve
to bl ock the biological_ activity of |L- }10, wherein the antibody is a
humani ze &2PE¥8HbTERRIM S ZH O BFjaTislE allioé 2 PhEen prARGolobiAMIge ack)seayemge;

f ragment ar &E}?}Uidi%' o 6 1 . ant i 3 I'%m inevari abl e
regi on, %ItrKP bl[g%g?%g r ggﬁié]nfgvbf ﬁﬁeaﬁﬂeo , 0881% ro?lé%’llnlggmgﬁﬁgcﬁa pggt t?%%ae%}g’avi ng at
| east oneorapiising apbipsptijichseng stdbae vadarhimoncidweqoemedpeleand ks thg padupSEQ | D
NO | at CDRl,. SE? LD NO 2 at §DR2 and SE%ID NO 3 at_CDR3; and a franmework
egi on, GRSISEPR of REQH NOaat §D5de SERLD F0:7 t GRBAoM SHIIBNDS DR
substant Laf ) % . i s ] | " at | east
SuDSt otk vupk ol B TR OB 00, SR ROACRES ;9P
conpri si aghstanfially piépf & Hemlaavinngmaglobeamitino aeidasiuemcaci d sequence sel ected
fromthe group consisting of SEQID NOG6 at CDRI, SEQ ID NO 7 at CDR2, and
SEQ I D JO98E ¢ CDRg}mher provided herein 1s a method of suppressing an mmmumne response in a

human subject comprising administering to a subject in need thereof an antibody specific for

I1.-10, or a binding fragment thereof, in an amount effective to block the biolo gical activity

of IL-10, wherein the antibody is a humanized recombinant antibody molecule that binds

IL-10, or binding fragment thereof, comprising: at least one antibody light chain, or binding |

fragment thereof, comprising a polypeptide having at least one amino acid sequence selected
. from the group consisting of SEQ ID NO:11 at CDR1, SEQ ID NO:12 at CDRZ, and SEQ

ID NO:13 at CDR3; and a framework region, wherein the amino acid sequence of

framework region 1s all or substantially all of a human immunoglobin amino acid sequence;

and at least one antibody heavy chain, or binding fragment thereof, comprising a
~ polypeptide having at least one amino acid sequence selected from the group consisting of

SEQ ID NO:15 at CDR1, SEQ ID NO:16 at CDR2, and SEQ ID NO:17 at CDR3; and a

framework region, wherein the amino acid sequence of framework region is all or

substantially all of a human imnunoglobin amino acid sequence.

[0160] The immune response suppressed by these methods is a humoral or a cellular

Tesponse. The suppression of the humoral and cellular responses can be determined using



and a framework region; wherein the am no acid sequence of franmework region
is all or substantially all of a human i munogl obin ani no acid sequence.

[ 0098] FuwbOless/@rnyi ded herein is a nethod of suppre55|qqnﬁﬁ;bgﬁg%%ﬁresponse
in a human subject conprising adm nistering to a subject nee ereof an
anti body specific for |1L- 10, or a binding fragnent thereof, in an anount
effective to block the biological actgvity of IL-10, mhereln t he anti body
is a humani zed reconbi nant anti body nol ecul e that binds 1L-10, or- binding
fragment thereof, conprising: at |east one antibody light chain, or binding
fragnent thereof, conprising a polypeptide having at | east one am no acid
sequence selected fromthe group consisting of SEQ ID NO 11 at CDRI, SEQID
NO: 12 et fopman methedrdnSicert.| Bonexarglatin dpses awacratefdrxammhke\reéegqrfon wherein

t he am oald ence of..fra vvorkr ion i.s substantially all of
a humdfl Of?ﬁ%}ﬁgﬁ?tg)gﬁws’a%gngl‘gc?ﬁe ST tﬁgse Wde‘éet gg?? %rﬁija 1ti body heavy
chai nreigfivdid e pR-(f-Aa8RREnkD B8R\ s af ﬁﬁinah%h B9t suBBfe\éB&%f fie lagk4lg at .
| east one am no aci d sequence selected fromthe group consisting of SEQID

NO 15 raﬂpo@iﬂ?mlksﬁ@ ItD: NPpiSsan TR cllahd iBEQuE BeshiGnde/cantbe@RBuradd a

f ramewor k rel?igp wherein_the am no. acid sequence of framework region is all

or  sUBEEAT SHONR HTQ ALYk Pm@%@w Yéwpﬁw%ﬁmeauence [0100]

The | RELecHESRAME cHRK RS RMyDY dHRSEL AR NBdP S B g 0o@ cell ular
and cel’l respon

response. e suppression o es can be
deter rmiytnembtus mmjyaﬂo %(IBJMMI’&O@OIW)MSBGMMU@@%&8 most Med:rit efinomnInret hods i n

the art. For i.n di seases, associated with vels of _-
aut or é)é‘EteF&’é’dHWDit félf"é’éwt Ee@teg % ths H}fm@g&%ﬁyﬁﬁﬂi%ﬁpﬁ 958%efs of these

anti boghgg, eﬁaﬁbrﬁhﬂfeﬂﬁﬁﬁe%u H;E;gt HJé%hﬁtﬁi%%ﬁt%ﬂ%o%ﬂEé‘%&?‘é?ﬁxﬁe Igfu Ny pgfi cation of

t he suppression o response pressi on of the
cel | ulaanthemambedimestp &mb;eahhaksduﬂm wphiitiedn afirthgr wabbdikreoiythe subjact r o
i feration_and cytot gg city. assays or characterization

anal yses . ol
of act a\?ﬁl% %“ﬁﬂ‘gtﬁ@'t??}&dl%?np e syhiskhas epdisi G nphocyt es by, e.g., flow

cyto anal gllg@y;lh a%@%@% recent

edi tergMM] ong%g‘?ngg(gﬁﬁg%i t he sgi%ﬂ;ect ?neag I's methdod has system c
| upus fesgytdne theradis coinbinaginothidra pllrdnmdcmﬁanally ﬂtd&eptﬂbhj @cfiervagilientune

t hr ombocyt.openi c. ura ITC not her enbodi nent, the subject has
| upus ﬁ‘Pltﬁ bPay (fri?r ;@mglf}réﬁéﬂosefﬁ%'e@ubj ect has HV. In another
enbodifgegs), the APk th?awa% éﬂeﬁ?ﬁ&& IR vf'ﬁ?m 48454 ceélﬁ%b'oale‘?:‘

conp03|t|on conpri'sing an ant | Ing fragnent er eo
conbi nanlb@rtraateﬂhzsmgplhmwommtﬁansahﬂyne&ﬁmhptca\bﬁcﬁi hmeaml eiknj,os'ubghct ceerite,

treated with the methods and comipositions provided herein. Such a subject is a maminal,

preferably a human, with an antoimmune disease or symptom or pathogen-induced
immunopathology. In one specific embodiment, the subject has SLE, lupus nephritis,
rheumatoid arthrtis, [TC, HIV or hepatitis C. Veterinary uses of the disclosed methods and
compositions are also contemplated. '

[0103] As used herein, “inhibit” or “treat” or “treatment” includes a postponement
of development of the symptoms associated with autoimmune disease or patho gen—induced
immunopathology and/or a reduction in the seventy of such symptoms that will or are
expected to develop. The terms further include ameliorating existing uncontrolied or
unwanted autoimmune-related or patho gen-induced immunopathology symptoms,
‘preventing additional symptoms, and ameliorating or preventing the underlying causes of
such symptoms. Thus, the terms denote that a beneficial result has been conferred on a
vertebrate subject with an autoimmune or pathogen-induced immunopathology disease or
symptom, or with the potential to develop such a disease or symptom.

[0104] As used herein, the term “therapeutically effective amount” or “effective

armount” refers to an amount of an IL-10 specific antibody that when administered alone or



wherein the antibody is one of the antibodi es disclosed herein. [0102] Any
subj ect that would benefit fromtreatnment with IL-10 specific antibodies
can be twenteslousiang the conpositions and met hods provi gegRenehisisAnyY

subj ect can be treated with the nmethods and conpositions provided herein.
Such a subject is a manmmal, preferably a human, w th an autoi nmune di sease
or synptom or pat hogen-i nduced innﬁ%opathology. In one specific enbodi nent,
t he subj ect has SLE, |upus nephritis, rheumatoid arthritis, ITC, HV or
hepatitis C. Veterinary uses of the disclosed nethods and conpositions are
al so contenpl ated. [0103] As used herein, "inhibit" or "treat" or
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or wicordifipe Q@fdneeaie i satd el Braipesubmalingd prarionor asyavgradien qfeudu] As used
her ei n, ..i-he t " rapeutically, effectiv unt.". or. “effective anount”
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addi tional therapeutic agent to a cell, tissue, or subject is effective to

‘pr evépmbilatigned therapeetialis ciaetoiodnsn ecftisde sembimed paonpgen hanstived
1 mmunopat.h SQG d _di.sease, o, condiLtion onr.th r ogression of the
Idi seéré%.%igtjfﬁlg%é%%zttllgg%ﬁ‘%a@%tgc e\% Wh(?ﬁjseéa IBW#%TF d r’%?cgnr-‘gm? %Olf’ha!t anount of

the gempBuRGisuftineeohseint to result in amelioration of synptons, e.g.,
treatnent, healing, prevention or anelioration of the relevant nedical

condil@105h, or & pridhadyseefihiythe presentmpethedsdiffom Whatbyagowise doeyad on or

anel i.onat.i on .of ch ..condi tions,.. en.applied.to an individyal active
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effective dose refers to conbi ned anounts of the active ingredients that
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(from ever sour
diluents, fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the

art. The term “pharmacentically acceptable” means a non-toxic material that does not
interfere with the effectiveness of the biological activity of the active ingredient(s). The
characteristics of the carrier will depend on the route of admimistration.

[0106] The pharmaceutical composition of the invention may also contain other
immunosuppressive or immunomodulating agents.  Any suitable immunosuppressive agent
can be ermployed, including but not limited to anti-inflammmatory agents, corticosteroids,
cyclosporine, tacrolimus (i.e., FK-506), sirolimus, interferons, soluble cytokine receptors
(e.g., STNRF and sIL-1R), agents that neutralize cytokine activity (e.g., inflixmab,
etanercept), mycophenolate mofetil, 15-deoxyspergualin, thalidomide, glatiramer,
azathioprine, leflunomide, cyclophosphamide, methotrexate, and the like. The
pharmaceutical coraposition can also be employed with other therapeutic modalities such as
phototherapy and radiation.

[0107] In another embodiment, kits are provided that contain the necessary reagents
to carry out the assays of the methods provided herein. Specifically provided herein is a

compartinent kit comprising one or more containers, wherein a first contaimer comprises one



including without limtation fromreconbi nant and non-reconbi nant sources)
may be administered to a subject in need, by itself, or in pharnaceutical
CONMpPOsi t{eNguh it.is mxed with suitable carriers XCipl.ent(s) at
doses to treg$@§%£aneliorate a variety of disorders. éﬁ%%ﬁgﬁgﬁﬁg%éition may
al so contain (in addition to protein and a carrier) diluents, fillers,
salts, buffers, stabilizers, solubild4zers, and other materials well known in
the art. The term "pharmaceutically acceptabl e" nmeans a non-toxic nateri al
that does not interfere with the effectiveness of the biological activity
of the active ingredient(s). The characteristics of the carrier will depend
on the route of adm nistration. [01061 The pharmaceutical ,conposition of the
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receptors (e.g., and slL-1R), agents that neutralize cytokine
act i vintriiicpangiiuctipng.| i xnmab, et anercept), mycophenol ate nofetil,

15-de ergualin. t.hal idom de atiramer, azathiopri.ne, |eflunom de,
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conpoghdrhmtic Aty Ssavh enBiRl UeEboMyiotldBe helehflsaRg kM alnhdnh@8] such as
phot ot herapy and radi ation. [01071 I'n anot her enbodi ment, kits are provided

t hat benmgiarconfidionsvidadarfyy treatpavdth el & aFheamdibody hnydesdysnisteradia met hods

provi ded herein ecifigcall rovided herein is.a conpartnent kit
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VD 2054 A4FAE EETIbURZ0M GRkREmoddaRle flRIchs @] Badkigssspeci fic to 1L-10,
and one or nore other “containers conprising one orr norée of the follow ng:

r econstintupsuppressogegents, sadrthalilet. rWheonc-admgestcsd Wileowomtmaémer s can  be

gl ass, .plastic, or strips of_plastic, or paper. In one.enbodinment, the kit
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tr eat IEAKIAfeobsHE WRhAHE HRM JIGAIIS aRtivdagehlle), 8PS uaRIlyY 1Bh&BRikyeq amount of
anti body provided herein i's adm nistered to a mammal having a condition

sui t alskguehtielly, rieatitedingpitysician-vhll. detide oarthe betppnay beguaded ofi st ered in

accordgnce with the hods herein.either .al one or, in.cqominati on with ot her
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(e.qg. 1ag€1¥tgs?}<i nes), I munosuppressive agents, and the |Iike. Wen

co-admni stered with one or nore biologically active agents, the antibody
provi det0%Her ei n Paicibeamdienpatterciicaelytofiére antibody compositions, administered

alone or in combination with an immunosuppressive agent, can be determined by standard
pharmaceutical procedures in cell cultures or experimental animals, e.g., for determining the
LDs; (the dose lethal to 50% of the population) and the EDsy (the dose therapeutically
effective in 50% of the population). The dose ratio between toxic and therapeutic effects is
the therapeutic ind_ex and it can be expressed as the ratio between LDsp and EDsg.
Antibodies exhibiting high therapeutic indices are preferred. The data obtained from these
cell culture assays and animal studies can be used in formulating a range of dosage for use
i human. The dosage of such compounds lies preferably within a range of circulating
concenirations that include the EDsg with little or no toxicity. The dosage may vary within
this range depending upon the dosage form employed and the route of administration
utilized. |

[0110) Techniques for formulation and administration of the antibodies of the instant
methods may be found in REMINGTON'S PHARMACEUTICAL SCIENCES, Mack Publishing Co.,
Easton, Pa., latest cdition. The mode of administration is not particularly important.
Suitable routes of administration may, for example, include oral, rectal, transmucosal, or

intestinal administration; parenteral delivery, including intramuscular, subcutaneous,



si mul taneously with the biologically active agent(s), or sequentially. If
adm ni stered sequentially, the attending physician will decide on the
appropri awe ®esjevame of adm nistering protein of the pr h. ion in
conmbination with the biologically active agent(s). [Ololgfﬁﬂﬁ%lgp%f%; and

t herapeutic efficacy of the antibody conpositions, adm nistered alone or in
conbi nation with an i mmunosuppressi vellagent, can be determ ned by standard
pharmaceutical procedures in cell cultures or experinmental aninmals, e.g.,

for determning the LD50 (the dose lethal to 50% of the population) and the
ED50 (the dose therapeutically effective in 50% of the popul ation). The
dose ratio ‘ﬁg{ween t OXI C anci t hera euaﬁygf effects i;s_ the therapeutic index
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injections, as well as intrathecal; direct raventricul ar, intravenous,
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anti body._ used jin the har maceutical c ositi.on or to practice the method
of the&j‘%fy g Spte Oer_nef(i"“glﬁ?e_cérha BOERT I gegp"@% 2 ?‘F“S"SPS?JE‘_EFV%G%WQ%% onal
vays, fsHetmasie Qfrfbritic HEIAS b Sthodentiahalel Wriort iRl a0 BY it AfunSfkthfbgr Ut aneous,
subcut aneous, intraperitoneal, parenteral, intraarterial or intravenous

i nj ectTheriiposemes wilk hotisgetethioinst tekan uprselastively bydbé effictedtipuef erred. [0111]
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i mrunopat hol ogy, often in a depot or sustained releasée fornulation.
Fur t hexcoeptable omeierrprgaising stcgrienth andmpilbotey that feilitategetedsidg afthe
active compounds into preparations that can be used pharmaceutically. These
pharmaceutical compositions may be manufactured in a manner that is itself known, e.g., by
means of conventional mixing, dissolving, granulating, dragee-making, levigating,
( emulsifying, encapsulating, entrapping or lyophilizing processes. Proper formulation is
dependent upon the route of adminisiration chosen. When administered in liquid form, a
liquid carrier such as water, petroleum, oils of animal or plant origin such as peanut otl,
mineral oil, soybean oil, or sesame oil, or synthetic oils may be added. The liguid form of
the pharmaceutical composition may further contain physiological saline solution, dextrose
or other saccharide solution, or glycols such as ethylene glycol, propylene glycol or
polyethylene glycol. When administered in liquid form, the pharmacentical composition
contains from about 0.5 to 90% by weight of protein of the present invention, and preferably
from about 1 to 50% proteiﬁ of the present invention.
[0113] When a therapeutically effective amount of antibody of the methods herein is
admimstered by intravenous, cutaneous ot subcutaneous inj ection,.proteip. of the present
-inyention_will be in the form of a pyrogen-free, parenterally acceptable aqueous solution.

The preparation of such parenterally acceptable protein solutions, having due regard fo pH,



delivery system for exanple, in a |liposome coated with a tissue-specific
anti body, targeting, -for exanple, arthritic joint-or pathogen-induced

| esion ¢ i-z£d by i nmunopat hol ogy. The liliosones will be targeted to
and takenkws’gﬂskg"ﬁgﬁi vely by the afflicted tissue. [0112]PPREPEEIRI8cal
conpositions-for use.in accordance wth the present nethods thus may be
formul ated in a conventional manner 4psi ng one or nore. physiologically
acceptabl e carriers conprising excipients and auxiliaries that facilitate
processing of the active conpounds into preparations that can be used
pharmaceutically. These pharnmaceutical conpositions may be manufactured in
a manner that is_itself known ns of conventional m xing,

: own, e.g., by ]
di ssolspiaracity siahiitaand dhe ldﬁea@e@fth%nhwgﬂ} |1g§h%gaa*t- i hgrefesed parmpeagical

encapsul at i. n ing or |yophilizin rocgesses, PBroper.fornmulation is
dependanotiien F i ABRod s flnsath ubGie AEEIRE Yl i LT or e i

I qui dadidbiito Brotdih GEHHE peeehi iBefitnl) ad BoWi EYehi 16 b B8Bdnkh IChig{deani mal or
plant _origin_such as peanut oil, nmneral oil, soybean oil, or sesame oil,
or symkeltdne Rangess hasction, Beadecke Iijvetion, dRaxtrotoand dfdiumKdilphde Impeston cal

oo mor TetoB APl Tok R, OB e R SElbea8h G Ohedfeat oy ome
gl yCO'coﬂbosiﬂ@ﬂll ¥EhaYL&Ra: iﬂbé&ﬁf&h-mﬁhﬁlgo iR RE R, Efbséﬂvgﬁwéé Hutep, the

pharmaceuti cal conposition cont rom about 0.5 to 90% by wei’ght of
pr ot eianticfidaitie qprdeendditinesdoomanto thew of skillandbd git. Foomjeaboautihd agent5a%

protein of the presepnt invention. [0113] Wen_ a_therapeutically effective
amunghwvﬁ?ﬂqﬂﬁg%g%%mﬁgﬁ HOHSOHer t’r‘i’“?%i’re%&l#}fﬂ“éfhg{?‘@if’gb‘iﬂlnp’nt ravenous,

" hd LN = k . 1
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be int orm of apyrogen-free, parenterally acc aqueous sol ution.
The pifeparasinposdfadsuaikirgame perethahis\ppopeiptedb lthe pardtetorbegetmtitehsre havi ng

due regard to pH, 2Q05/ 047326 PCT/ US2004/ 037518, 42 isotonicity,

st abi I“g‘:t”{ﬂ,n %ﬁé‘%‘ﬁ&‘%kg}m BeRfERtSRIE ggmg&%ﬂ{:nqvm vBe gty A preferred

phar 11 cal i k4l QL inh ALERY BROUS @&q@ : t aneous

inj egﬁlgg%]shoul d}%ggﬁl?g}l%]&ﬁ:&ﬁ alglcjifiﬂ%ﬁ&%lﬁﬁt o} pl;bgtgig%n o} y?%%‘?%?gg%ﬁlt% i nvention,
an i sgroanitmethhicire connodnitasty Setivered Ghtherfode of hinpaotdl epray Riresgetatisn | nj ect i on,

Dextraose Injecti gn, Dext r ose, and ,Sog]i um Chl oride Injection, Lactated
Ri nge T4 PHSSEIZRHR2CKS 0T Giseplisperyidh Bedise pha dRitabie PIRRCHAE: £ &he phar neceut i cal

Co”po%iiéﬂl&'adﬂfuot ?tﬂén%%{b“nldrﬂﬂﬁ hﬁ&aﬁ&ydiéihﬁz%t&%%xg}d&ﬁl@, L A& diSxide
preservatives, buffers; antioxidants, 'or other additives known to those of
ski | | ornthenenigable gdsoin thojceetdfapredshazaiyeniw] dfe ddshe: indvany bedetonyinbé

formul ated in aqueous solutions, preferahly in physiologically caqnpatible
buf f e’y BYRAMES ‘fﬁi‘%ﬂé‘@'d B gRTedamyEt: SaRBileR dirartBAgHIRfs¢- 8t 8§RERI sal i ne

buf f €r; use in an inhaler or insufflator may be formulated containing a powder mix of the
compound and a suitable powder base such as lactose or starch. The compounds may be
formulated for parenteral administration by injection, e.g., by bolus injection or continuous
infusion. Formulations for injection may be presented in unit dosage form, e.g., in ampules
or in multi-dose containers, with an added preservative. The compositions may take such
forms as suspensions,' solutions or emulsions in oily or aqueous vehicles, and may contain
formulatory agents such as suspending, stabilizing and/or dispersing agents.
[0115] Pharmaceutical formulations for parenteral adininistration include aqueous
solutions of the active compounds in water-soluble form. Additionally, suspensions of the

active compounds may be prepared as appropriate oily injection suspensions. Suitable

lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid
esters, such as ethyl oleaté or triglycerides, or liposomes. Aqueous injection suspensions
may contain substances that increase the viscosity of the suspension, such as sodium
carboxymethyl cellulose, sorbitol, or dexiran. Optionally, the suspension may also contain

suitable stabilizers or agents that increase the solubility of the compounds to allow for the



el iy L

For transnucosal adm nistration, penetrants appropriate to the barrier to be
perneated are used in the fornulation. Such penetrants are generally known
in the anio h&kldbsFor administration by inhalation, t'he"%zﬁ‘%ﬂ#ﬁé for use
according to the present nethods are conveniently delive a3 f or m of
an aerosol spray presentation from pressurized packs or a nebuliser, with
the use of a suitable propellant, e.48, dichlorodifl uoronethane,
trichl orofl uoronet hane, dichlorotetrafl uoroethane, carbon dioxide or other
suitable gas. In the case of a pressurized aerosol the dosage unit nay be
determned by providing a valve to deliver a netered anount. Capsul es and

cartridges of, e:g%i, gelatin for use in an inhaler or insufflator nmay be

_ f or nupkEPaRties Af Aighihepnseeigibioluionso fAlieneativebhwrstvamgredienimattesnpowder

base ose..or. starch, .The ¢ ounds be farnulated for
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contifgQus infusion. Fornulations for injection nay be presented in unit

dosage form e.%él, ‘in anpules or in nmulti-dose containers, with an added
e
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aqueous solutions of the active compounds I n ‘water-solu
Addi t honaideygonsudfiematetn sheodttentimg pheticiae valnjeoidads: amyuh ef progpianécheas

~appropriate oily i nJ['ecfl.i ﬁ)n suspensi ons ui t abl ﬁd? %cig%]o%)hi I ig sol vents or

vehi cPESeRtiRysagan path yiigh foiregs cpchmdgadunhpasnt. wetted haifhey aci d

est eréosa%&?%ll%ﬁr ¥dit 8ahea v}eﬁé]ﬂlaﬁ&%s. G853 of e mlRARNA %tietn queous

injection suspensions y contal n” substahces that Increa e viscosity of
t he slmEpahsitionattentimly physismdithadeanibiex jove iyl of edtihodesef tlegrrbdendl ,  or
dextran, tionally, the. suspension may al so contai suitabl e stabilizers
or agBtods AR OPFrEYtRe P 'S SHPOBTG i&ﬂyg%#%wf&aﬁﬁ%ﬁmﬁb%pm%w for the WO
20051 &gj” 3 . | Al : trated

sol utﬁlgéé& tE gﬂ%g@%\%%&ﬁﬁéﬁggbﬁg@ﬁ?ﬁ%& Pgﬁﬁﬂ%%%@%uﬁe&%&\g%r formfor
const patidnt,cmd\wt tHat poiatittabbeeiehdichercaddurthat Bis tentqyplogdnhdttiee wat er,
before , use, [0116%_ The ampunt of anti body useful in the qc;lliﬁcl osed net hods
in t hEANQHhAEREEIER CoORPAPEYRY e topraches e sasthadsihatrim il antaindepend upon

il A L O S AT A e T S
at t enghhdid oDy S tLaR Mnhd) oftaktiskRlytJTehAPRYGH: 1RfenRbRb &1 1 RIdytiBehtPeRENT
invention with which to'treat each individual patient. It is to be expected
t hat administerf:d, the therapeutic composition for use in this invention is, of course, in a

pyrogen-free, physiologically acceptable formn. Therapeutically useful agents other than an

antibody of the present methods that may also optionally be included in the composition as
described above, may alternatively or additionally, be administered simmultaneously or

sequeﬁtially with the composition in the methods of the invention. The exact fornmlation,

route of administration and dosage can be chosen by the individual physician in view of the

patient's condition. See, e.g., Fingl ef al., THE PHARMACOLOGICAL BASIS OF THERAPEUTICS

(latest edition). Dosage amount and interval may be adjusted individually to provide plasma

levels of the active moiety sufficient to maintain the desired therapeutic effects, or minimal

effective concentration (MEC). The MEC will vary for each compound but can be estimated

from in vitro data; for example, the concentration necessary to achieve 50-90% mhibition of

biologic activity using the assays described herein.

[0117] The antibody provided herein can be administered alone or in combination

with other therapeutic modalities. The antibody provided herein also can be administered



dosage w Il vary according to the age, weight and response of the individual
patient. Initially, the attendi ng physician wl| ~adm ni ster | ow doses of
anti bodi e f esent methods and observe the patienf. Se.
Lar ger doz\gg zoogsln%?l#i[”bodi es of the present invention my%@%mgﬁﬁg?lgr ed
until the optimal therapeutic effect is obtained for the patient, and at _
that point the dosage is not increased4further. It is contenplated that the
vari ous pharnaceutical conpositions used to practice the nmethods herein
shoul d contain about 0.01 g to about 100 ng (preferably about 0.1 g to
about 10 ng, nore preferably about 0.1 Itg to about 1 ng) of antibody of
the present invention per k% body wei ght. Wen adm ni stered, the
t her apeAl@RecoIds wp@binalion wigro b@r@nﬁ odips sleniethad phibitors offlLclflacsiaityion a .
pyrogen-free IPh%siolo ically acceptable form Therapeutically useful agents
ot her tHAH T RREHBTE) 68 Re present nmethods that may al so optional ly be
includgg1ig) the coAPARLidGMASautdBSAIARER i'ﬂi%%&ed BRY bahtREDRAtMBL Y OF
y

addi tional Iy, be adm nistered sinmultan€ous or sequentially with the
conposipregent msithode Pesfdrably, affoinmuiadiesusesoiargeTiefoe aetmehbwithIhtilon, route
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y be adjusted i1ndividually to provide plasm t he
acti ve nsiystmicupts eytemdwusEaimmihe tnesboedopdiés ppputai (ET'EY, hgotss, or

m ni mal f.f.ective concentrati,on 0. The w.ll vary. for. each conpound
but carPBETEE I%Pfi{eédlnS‘FlFIBﬁ‘?Rﬁﬁ‘d?ﬁttqgQ%%EFétf%?lﬁ%Iﬁﬁ?%?pﬂ@}m@%é‘; %@ﬁ%&%}i on
necess achi = 90% i-phibiti0 f-gj']ﬂ ' VEL Vg USI tihe
assays e?ri bed ﬁéfg?%?&ﬁﬁéﬁ?b@h%éné%d? ec? Jy p%ag]g%g?ieéﬁh%%% ge 8 :
adm ni stretetwith dreepregent metowbi Redferably, pathdsatinducddnamapephttholompeal i ties. The

anti body proyvjded herein al sg can_be adm ni stered WD 2005/ 047326

PCT/ Usetesiaships Iaaiment With de-19rspprifie anbbodies Br chirpetenzeddry shmorpaldiell
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W t h t hdisegpeemeltie,rtet hadsut liBGedas #IVY heparittd Oinerdilsiclasasadigngdiresd f or

t r eat ment Wltf‘i I L-10 . specific antibodi es are characterized by abnormal
| L-10 eRsFags,lgore ficscueny. sAndidiagisangiM. aigwndplectens. cel lular, i.e.,

Thi - nedj@abgd, ¥ N ! Ny t
ayst on (0P0hus or ERRERRN s b dhiniARaubE b oudtibioB] Sifiolretebll kee (D)
| Upus  fodipving ixumpisatei@sare nosiutentedipienitens indeatiatsas finmipkiifias (| DDV) ,

rheumatoid arthritis (RA). [0119] Any di sease where pat hogen-induced
i munop@RPRABEYISi s i npl i cated can be

F. Examples

Example 1. General Methods

[0121] Some of the standard methocis are described or referenced, e.g., in Maniatis,
et al. (1982) MOLECULAR CLONING, A LABORATORY MANUAL, Cold Spring Harbor

- Laboratory, Cold Spring Harbor Press; Sambrook, et al. (1989) MOLECULAR CLONING: A
LABORATORY MANUAL, (2d ed.), vols. 1-3, CSH Press, NY; Ausubel, et al., BIOLOGY,
(Greene Publishing Associates, 'Brooldyn, NY; or Ausubel, et al. (1987 and Supplements)
CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, Greene/Wiley, New York. Methods for |
protein purification include such methods as ammonium suifate precipitation, colummn

chromatography, electrophoresis, centrifagation, crystallization, and others. See, e.g.,



treated with the present nmethods. Preferably, pathogen-induced

i mmunopat hol ogies targeted for treatnent with IL-10 specific antibodies are
char act er maegoospsabhnor mal I-L-10 expression |evel s and/ opc@gkafliohis
appropriate cellular, i.e., Thl-nediated, responses. Such diseases Include,
but are not limted to H'V, hepatitis C, visceral |eishmaniasis, malaria,
filariasis, |eprosy, tubercul osis, caﬁai diasis, and M avium i nf ections.
[0120] . The broad scope of this invention is best understood with reference
to the follow ng exanples, which are not intended to linmit the inventions
to the specific enbodinents. F. Exanples Exanple |I. General Methods [0121]

o Z?u Of&ésggﬁl)tw&@%&ﬂpé%%?@%@p RSORATERRR AR | Coskds EBiitkRg Har bor
L ECULAR
SN G LAB%RAT Wr\l{ﬁ% ‘@3% ‘ﬁﬁ vgﬁ’%ml&énq%é(s%%gé%ww Ausubel ,

et at, rBirGfOBYer's Beetme daumeiosbtm@nmﬂﬁcatmnq&odﬁm@lg YPhari¥¥Gia,0r Ausubel , et
al . (1987 and Sup Ienents) CURRENT PROTOCOLS | N MOLECULAR BI OLQGY,
G eene/PISRAfaRY. w%?rlﬂ- e Redueotido A drosplingfiqauvith recambdmant frehwigesss uch

met hod ipltatign
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2005/ 04&Fa&dRGT 4 Hﬁiéﬁ%&r@&%’ﬁé@e sémefiets U 6.g SHodhuli 1@987"%@10@@611 &di ¢

suppl enent s Deut scher 1990? "Quide to Protein urification” in I\/ETH

ENZYMOR ecorginant Broteingwith dMiete Cbtlateehsprpentiiin SQ@PWéSd) GRYETIfnuf act urer' s

literat £ rod Phannaci

bt sca b ERe PR AL BRI EAY S RRBEER 1P a3 e ERDREHE: e
techni quem)ablrewrkiist PAE FBGARRYEDEXAIRSRRIFPROSEN @ UBIFICA BOR SkkG, sequence or
an eqw val ent which can be fused via a protease-renovabl e sequence See,

e, ing.19gdgweortuGAi cati on of Recombi nant Proteins with Metal

Chel at bent” in.Setl GENET NG NEERI. N PLE AND
NE?H%D%O%E; 98, C%’%‘%“tﬁfﬁeﬁ?l\évée St S5 et Efmﬁlaeml"‘(%%gsﬁg‘ "3y AEXPRESS: |
THE H gfb%ﬁfﬁghnaﬁg’aﬁg%s@%&nmwwuﬂs&ﬁﬁﬁbm@Y@Eﬁk’kom@@%&w| nc.

Chat swor t 2] Conputer se%@ence analysis is perforned, e.g. u5| ng
avai | alseeuaoé ﬂ&t@b@BS prorlamssedi agl, fuwimgenBaokentoghers.he GCG (U, W sconsi n)
and GenBank sources. Public sequence databases were also used, e.g., from

GenBan Iﬁix%lqm%leo hh € rﬁﬁmanization of anti-human II-10 antibodies

[0123] The humanization of the rat anti-luman IF-10 antibody, 12G8, was .~
performed as described 1n Section C supra. Figure 1 shows the assignment of the
assignment of residue numbers and corresponding numerical scores for residue posttions
that are identical to the germline sequences being examined. Calculations are shown for the
12G8 variable regions of the light (Figure 1A) and heavy (Figure 1B) of the 12G8 anti-
human IL-10 antibody and for the variable regions of the light (Figure 1C} and heavy
(Figure 1D) of the 11D8 anti-human 1L-10 antibody.

Example III. Pharmacokinetics of 12G8, an anti-human IL-10 antibody

j0124] Objective: To obtain estimates of in-vivo terminal half-lives and
subcutaneous bioavailability for the 12F8 antibody in a nmrine model.

{0125} Antibody: The antibody is administered in a vehicle of 10 mM Na
acetate, 8% sucrose, pH 5.25. |

[o126] Mice: Crl:CD-1®(ICR)BR female mice were purchased from Charles River
Laboratories.

[0127] Experimental Design: Mice received a single bolus injection of antibody

either infravenously (i.v. in lateral tail vein) or subcutaneously (s.c. at nape of neck or mid-



Exanmple 1l. Humani zation of anti-humanl L-10 anti bodi es 10123] The

humani zation of the rat anti-human IL- 10 antiboedy, 12G8, was.' performed
as described in Section C supra. Figure 1 shows the assignnent of the

assi gnmaYR 2504 B3¢ due nunbers and correspondi ng nuneri E&H/USEWHERTHYr resi due
positions that are identical to the germine sequences being exam ned.

Cal cul ations are shown for the 12%vari abl e regions of the light (Figure

| A) and heavy (Figure 1B) of the 12 anti- human | L-10 anti body and for the
vari able regions of the light (Figure 1C) and heavy (Figure ID) of the 11D8
anti-human |L-10 anti body. Exanple 111. Pharmacoki netics of 12G3,

ananti - humanl L- 10 anti body [0124] Qbjective: To obtain estimtes of in-vivo
ter m apnihedflatetay %n%n dyntfidaG Wbaneruadd @ayail 3 abb | anhBofiRb/kkher héli. ant i body
in a marine nodel. (01251 Anti body: The antibody is admnistered in a :
vehi cTee wice@rahbNaveddoetpte?? 88psquet-wgeiiopH bR thif GibRGherids vrice ‘
Crl:CD 1(r).(| R femal e mce were purchased frao r j ver

Labor ‘3?@&‘7%%@9%?%5??@“@%1?%&% Sl S@H%P?W fe@%@&%&’@@%ﬁ&%r? us

i Nj ecj . j hENEr: iknid g Vi Gl Vg 4 eral id vein) or
subc uﬁ%‘ﬁg%sﬁfs |8$g’%fse.qg€éﬁa?te%§b§ 3, b G A05hS L]t?n“{ydl ’303280@?194%’2%%’“0{??2 3'52004/ 037518
46 scpgtigection dsalged micefiimmagdint Antthboehicldeses (GrolpdgdefndSamfleSwed: 0, and
30 ngy/ kg per nouse. _The mice were observed for up to 28 days

post - PARFEENTEA SN Wy RAsH-EUeGtivs, b%@‘ﬁb‘éf,ﬂrﬁf’é’eonlﬁéﬁpi@g VERIGHEMSRAING er um

voro fauarElb fpogh Ui SEURLERG MltpbB i eRL e AR U Bl (T O00° 29
28 pBEISA:j ection using 5 mce/time point. In the vehicle group (Goup 9),

serum sanpl es were taken at pre-injection; |hr _post-injection, 14 day or 21
day olflly8lLisi ng Bhenmaspiinatic feidieler ddarpmanons. M) pyemsteanyeEesstimaiaics

antib . 1 } 1L '
Phanndoai i SolE DAL B & Yo R TR fent it e MIBEEH0 50 e

cal cubsiedelE=iingV WeadNaell Mkt daté werf dofeoriorfivhicalpaih AEiiAdticmadyses, Model
200 (-SC) or Model 201 _(1V) was used. Input data were dose-nornmalized group
ari t hAgticepirahoarime a8 e Huh Cpens waraBomERh dogen fon Crwpe 4-4@1dd-Ro MMl  doses for

compar PRt SR Ao s, 0EP B e R s B cre AL S Ao B8 0 KR i
wer e dagiet NovVyBrdsZeel. | inguvdda dlereaddsaba siveantdididu@nanimal concentration-

time data. All fits used uniform weighting (wi=1) for individual data points. Iuput doses

were nominal doses for Groups 2-4-and 6-8. Input dose for Groups 1 and 5 was 0.014

mg/kg. Good of fit was evaluated using visual inspection, comparisons of SE’s for

estimated/calculated parameters, residuals, and AIC & SBC critenia.



TTUime T datas AT TitsTiused uni formweighting (w=1) for individual data
points. Input doses were nom nal doses for Groups 2-4 and 6-8. Input dose
for Goups 1 and 5 was 0.014 ng/kg. Good of fit was eval uated using visual
i nspect i 0hQ 28632 sons of SE's for estimated/ cal cul at eECIERHRBEIS,
residuals, and AIC & SBC criteria. W 2005/047326 PCTI US2004/ 037518 47 A
sunmary of t he dosi ng sol ution recovg{ry Is shown in the Table below. Table
9. Sunmary of Body Weights, Dose Levels, and Dosing Solution Concentrations
(mean SD Group Route Body Nom nal Actual Nom nal Actual Actual Weights Dose
Dose Dosing Dosing Soln Dose (g) Levels Level Soln Cone % of (ng/kg)
(ng/kg) Concn (ng/mL) Nominal m/mL 1 1V 28.2 0.03 11.4 0.0075 0.0032 38.0
.61 A SdnAady\6f20e aoﬁlés@ﬁiorrﬁc&?@yﬁ D64m3B the Table Bo¥w3. 4 3 |V 24.5 3.0 3410
-0 75 0.83 114 2.00 268 4 IV 30.0 30.0 28300 Mn 7.5 8.40 94.3  3.38 3040
5 SC 28.4 0.03 11. 4Tabledo3gnmao3d BalyoWesias Mosed4velsSC 29.9 0.3 250 0. 075
0.074 83.3 2.87 23.ahdD@GrPYolitidnCaER8Mrafiord(rRefi3tIN3 1,95 263 8 SC 29.7

30. 0 2868@pM Roite5 8BeHy9H. Bomdalb] 2&8al[ 0 e@dnaihe tables shawn bel ow
summar|i ze the dat g Meghist heDgseouﬁ)s Dosc el viDagng heDoshiz@8nanbésbody |via i . V.
i nj ectji on. Tabl e 10. ®oncorfzaett mentlatel Mpt hewdn Paf an€ter s fwrof| V Bol us Dosi ng
G oups (mg/kg) | (mg/kg) | Conc® (mg/mL) | Nominal
(mg/mL)
1 v 28.2 0.03 11.4 ~0.0075 0.0032 38.0
+2.61 +1,02 -
2 v 29.7 0.3 251 | ~0.075 | 0.074 | 837
| | +2383 3234
3 v 4.5 3.0 3410 ~0.75 0.83 114
/ +2.00 1268
4 Y 30.0 30.0 28300 | Min7.5 8.40 94.3
+3.38 +3040
5 5C 28.4 0.03 11.4 ~0.0075 0.0032 38.0
+2.38 $0.954
6 SC 29.9 0.3 250 ~0.075 0.074 53.3
+2.87 123.1 '
7 SC 24.7 3.0 3380 ~0.75 - 0.83 113
+1.95 1263
8 sC 29.7 30.0 28500 | Min7.5 8.4 - 95.0
+2.61 +248
[0129] The tables shown below summarnize the data from the groups receiving the

' 12G8 antibody via i.v. injection.
Table 10. Noncompartmental Method Parameters for IV Bolus Dosing Groups

( Parameters
Dose _
Level Initial Term
(mg[kg) AUCU—last Vz CL t 1/2 t 1/2
Group - :

{(fold imcr) (day*ug/mL) { (mL/kg) | (mL/day/kg) (day) |  (day)
1 0.014 1.97 87.3 468 NC 12.9
g 03 i 956 5.08 NC | 136
(21.4x) (22.3x%) ' :

13 3.0 404 127 5.08 NC 17.3
{(10x) (9.2x) - :

4 30 4000 101 6.36 NC 11.0
(10x) - {9.9x)




Par anet er s

‘for
"AUCD.1 1 V: CL
'(day) (day)
'11.6
45.8 6.67 0.08

the data froemhbe; 969

AR

(O

9.79

Par anet er s
t 112 Goup (fold

$

Dose Level
Ziigﬁcr) (day*ug/ L) (ni
10.014 2.22 31.4 5.13 0.041. 10.5 2 0.3 53.5 48.7
(21.4x) (24.1x) 3 3.0 550 55.7 5.46 0.103 15.0 {10x) (10.3x 4 30 4500
(1 Ox) (8.18) [01301 The tabl es shown bel ow sunmari ze

FRI Bt Thsfasl

d'Parza&8r

Initial

Met hod Paraneters
Term (ng/ kQ)
L/ kg) (m/day/kg)
5.60 0. 105

Dose Level Initial Term (ng/kg) AUCo-iJsc VZ'CL't 172t 1/2
Goup (fold finer) (day*ug/nL) (nL/kg) (nl/day/kg) (day) (day)
87.3 4.68 NC 12.9 2 0.3:44.1 99.6 5.08 NC 13.6
127 5. 08 N&QZ003/0473k6 OX) (9.2x) 4 30 4000 101 6.36 NC 11. @CT(US204)0315989x) WO
2005/ 047326 PCT/ US2004/ 037518 48 Table 11. Conpart nent al
| V Bol us Dosing G oups

‘ 1 0.014 1.97
(21. 4x) (22.3x) 3 3.0 404

rédjgecti on.

12F8 antibody via s.c. injection.

Table 12. Noncompartmental Method Parameters for SC Bolus Dosing Groups

. Tabl e 12. Noneonpart ar amet er s I ng "G oups
- Par anet ers-
Parameters
Dose
Level Imitial Term
(mg/ kg) AUC it Y; CL ty tin
. GT'OHP . . o . i . .
(fold incr) (day*ng/mL) | (mL/kg) | (mL/day/kg) (day) (day)
1 0.014 2.22 31.4 5.13 0.041 10.5
2 0.3 53.5 48.7 5.60 0.105 11.6
1(21.4%) (24.1x) :
3 3.0 550 55.7 5.46 0.103 15.0
(10%) (10.3%)
4 30 4500 458 6.67 0.08 9.79
(10x) (8.18)
[0130] The tables shown below summarize the data from the groups receiving the

Parameters

Dose Level AUC) a5t Cinax T ipax F t¥ tY2
Group (mg/kg) abs elim
(fold (day*ug/mL) | (ag/mL) | (day) (%) (day) (day)
incr)
1 0.03 1.56 0.113 2.0 77.8 NC 18.9
2 0.3 449 3.56 0.417 100 NC 13.0
(21.4%) (28.8x) (31.5%) |
3 3.0 343 24.4 - 1.00 - 84.8 NC 13.6
(10x) (7.6%) (6.85x%) :
4 ' 30 3170 247 0.667 79.3 NC 8.76
(10x) (9.2x) (10.1x)

* Bioavailability may be high due to underestimating IV AUC.




Dose Level AUCo-last Cmax Tmax Ft Y. t % Goup (ng/kg) abs elim (fold

i (day*ug/m) (ug/n) (day) (9. (day) (day) incr) 1 0.03 1.56 0.113 2.0 77.8
NTC 18.9 W{IIW5/447396 3.56 0.417 100 NC 13.0 (21.4x) (28.8&)/US20084)758 3.0
343 24.4 1.00 84.8 NC 13.6 (10x) (7.6x) (6.85x) 4 30 3170 247 0.667 79.3 NC
8.76 (lox) (9.2x) (10.1x) * Bioavailability may be high due to
underestimating IV AUC. WD 2005/ 0473264PCT/ US2004/ 037538 49 Tabl e 13.

- Conpartmental Method Paraneters for SC Bol us Dosing G oups Paraneters Dose
~AUCo-last Crax Tmax Ft %2 t V2 Goup Level abs elim (ng/k} (fold

- (day*ug/nL) (ug/nmL) (day) % (day) (day) iner} 1 0.03 2.00 0.107 1.44

! -
| Zggﬂl%z 23:3%bi%biz%°§a§§3§ff?$‘%‘!’§’%ﬁ%&e&f%§c Bols Ty S5 30 3210
. . 30241 778 (1 . O}y (11-4x)}0131) Concentration-tinme

| profiles dre shb;\n for 12F8 anti body using ilari ous dosages and routes in
Figure 2. {[01321] Concl ust¥@A®eteThe doses were within 20% of noninal for all

- groups exdept T OWgRfse dGSE | T hahn ecifed gongent 4t i ons, <1
gr obgbly d@gé‘&!)rﬁggﬁcﬁ f[jugﬁ T SCHTGEY80 (ﬁﬁ"?’rxani zed 12@¢8) {ézzstl bodiééznv\ere
- observed flrom Lay gt -injectionfin
]
(fold . (day*ug/mL) | (ug/ml) | (day) | (%) (day) (day)
incr) ]
1 0.03 2.00 0.107 | 1.44 90.0 | 0254 11.9
2 0.3 53.5 3.11 1.31 100 0.229 11.0
(21.4%) (26.8x) (29.1%) |
3 3.0 450 22.4 1.59 81.7 0.284 12.7
(10x) (8.41x) (7.20%)
4 30 3210 256 1.25 71.3 0.241 7.78
(10x) | (7.1x) (11.4x)
[0131} Concentration-time profiles are shown for 12F8 antibody using various

dosages and routes in Figure 2.
[0132] Conclusions: The doses were within 20% of nominal for all groups except
lowest dose level. Lower than expected concentrations, probably due to presence of anti-

SCH708980 (humanized 12GR8) antibodies were observed from Day 10 post-injection in

groups 7 or 8. (A) IV Bolus Pharmnacokinetics. Half-lives, clearance and distribution
volumes are typical of those seen for other IgGG1 monoclonal antibodies. Distribution
volume is approximately equal to or slightly larger than serum volume suggesting minimal
extravascular distribution. The terminal half-lives ranged from 10 to 17 days. The increase
in AUC was generally dose-proportional suggesting hinear PK. over the dose range tested.

(B) SC Bolus Pharmacoldnetics. The maximum concentrations were generally dose-

proportional and were reached by 1-2 days postdose suggesting consistent rates and extents
of absorption over the dose range tested. The increase m AUC was generally dose-
proportional suggesting linear PK. The terminal elimination half-lives ranged from 8-14
days, similar to other IgG1 monoclonal antibodies. The absolute bioavailability was high,
range= 70-100%, although the estimates > 90% may be high due to vnderestimation of IV
AUC.



groups 7 or S. (A |V Bolus Pharmacokinetics. Hal'f-Tives, cléarance and

di stribution volunes are typical of those seen for_other 1g3 nonocl onal
antibodies. Distribution “volune is approximtely equal to or slightly

| ar ger tharWeeMMIWBune suggesting mnimal extravascul arrcifgsnodnsosmn. The
termnal half-lives ranged from 10 to 17 days. The increase in AUC was
general |y dose-proportional suggesting_linear PK over the dose range tested.
(B) SC Bol us Pharmacoki netics. The max m concentrations were generally
dose- proportional and were reached by 1-2 days postdose suggesting

consi stent rates and extents of absorption over the dose range tested. The
increase in AUC was generally dose- proportional suggesting linear PK The
term nal LM Rpat i al-f-li.v ranged {.-r om 8- = . t her

| gG m)l%u p:i? I “%p%%ml _ tl i} ﬂlg %5.13?10 i‘o dt% £ fE@}H ?edor ange=
70- 100%@1?ullﬂmm? 1 a0RRqY, Osdfh ) Ugne KREX A technBlagier est i mati on of

T Lilluugll T T TIACT OO JO7U0 1TCC IJC’_III\.J LA ]
IV AUC. WD 2005/047326, PCT/ US2004/ 037518 50 Exanple TV., Determ.ning the
Equi | i brif13A)Di ssoctha savH e diproigtieancongant (i Aot lamangad antippdanCH - 10

(i bod 9 1 e . e
Sinslsogi )al.FtOI on é%%s@aerl# : v Sm%os[;l%%ﬁr}g:am zgég’@ﬁ?’?%@g@%@é@%s;% \%/ggﬁg &lgltt lgér Irn'u nmed
usi ng Kiprioxi1 3600 e (Sagicdyngudifis AEdayandtiod Pased on khaExngiseohb@trafioh BEI pl e of

t he Kinetic Exclusion Assay nmethod based on measuring the concentration of
unconpl éxeemakied ealybady 1a amixtuwie ef sTtibedyi Bdiayn aah eidodyatit SSRCOBDIRK- ant i gen

conpl ex.— . The concentration.of. free antibady was neasured xposing_ the
e ur o 15 SRERTEOR oF Bk St S AR B RSt PRSI o
time. | inpiAshiimtighl for\Waer@BESRoa Redntdy InplaNcBhisReassebsthp@helb3se
antigen-_ antibody mxture past antigen coated particles trapped in a flow

cel | . Ddiawvigstley sebeibuphashentizest aiibedy mistuee pisd kyizgs oegied padisdesdrappet itmar e. -

CEqui l i brj t | at ed_usi hematj cal t based
the 1ol 1k ols D2l Gl e Y BBt PR SR L R BRI b ng
- equat i oredudkbrfaH cbhddritsiere d4fduldt@Phsih A\ Inathdt@ftich N6y tased i RGN R

antigen bind 1 : 1, and total antibody equals antigén- antibody conplex
pl us fresswmpitdssdy 3. Instrument signal is linearly related to free anti body

concentration [-Q1341..Ma ial.s used. nacl onal ..hunmani zed .anti body SCH
908980 to. 1 clcht MRS FlRIR e FEENF SRR P ReUR T e 1 L- 10
(h1L-10); reconbi nant Kon [AD] [Ag] = Ko{ AbAg] :

2. Antibody and antigen bind 1 : 1, and total antibody equals antigen- antibody

complex plus free antibody

3. Instm(ment sigmal is linearly related to free antibody concentration
[0134] Materials used: Monoclonal bumanized antibody SCH 708980 to
recombinant human IL-10 (h12G8); recombinant human IL-10 ( hIl-10); recombinant
mouse [L-10 {mIL-10), recombinant cyno IL-10 (cyno IL-10); PMMA particles , 98 micron
(Sapidyne, Cat No. 440198); Neutravidin (Pierce, Cat No. 31000); EZ- link TFP PEO-
Biotin (Pierce, Cat No. 21219); Biotinylated rhIL-10; and Cy5 conjugated Goat anti- HulgG
(H + L} (Jackson Immunoresearch Laboratories Cat. No 109-175-088, lot 49069 ).
[0135) PMMA particles were coated with biotinylated rhIL5 according to
manufacturer’s protocols. For biotinylation of thllL5 EZ-link TFP PEO-biotin was used
according to manufacturer’s recommendations (Pierce bulletin 0874). All experimental
procedures were done according to the KinExA 3000 manual.
[0136] Experimental conditions: All runs were done in duplicate. For hIL-10 runs

the following conditions were used:

Sample volume: 1.5 ml
Sample flow rate:  0.25 ml/min
Label volume: 0.5 ml

Label fiow rate: 025 mVmm



nmouse | L-10 (m L-10), reconbinant cyno IL-10 (cyno IL-10); PMVA particles ,
98 m cron (Sapidyne, Cat No. 440198); Neutravidin (Pierce, Cat No. 31000);

EZ-

| i nk TWR REQ04BEOtin (Pierce, Cat No. 21219); Bioti nytaredzookvizsis0; and

Cy-5 conjugated Goat anti- HulgG (H + L) (Jackson I munoresearch
Laboratories Cat. No 109-175-088, |ot 49069 ). 10135] PMVA particles were
coated with biotinylated rhlL5 accordi A to manufacturer's protocols. For
biotinylation of rhlL5 EZ-1ink TFP PEO biotin was used according to

manuf acturer's reconmmendations (Pierce bulletin 0874). Al experinental
procedures were done accor di ng to the Ki nExA 3000 manual . [01361

Experi nent al

rate:

C dltlons {HJS/JZ were done in duplicate. For hlL-10 runs
the foll ow n ?%ff Qi“@r% d Sarrple volune: 1.5 nil Sanple flow
0.25 i FAHAAgst &b

Label flowrate: 0.25 mM/mn WO

2005/ 047326 PeTves2endibd 5 renc. 51 MﬂpMnc.: 0.1 nM Highest Ag (hlL-10)

cone. :

4.0 nM Lowest Ag (hlL-10) cone.: 3.91 pM[0137] Two- fold serial

diluti ofi3gl the aiwo-giehl sserkdipriepaoétheantdgen weck pxbpdned:kraimawdivﬁt}d&leat
constant congcentration. The m.xture was i ncubated f hour room
C ommer nET B Catstagh SR At PSR T PSS T LSS o oMb g

condltl
Label

g@%qoeﬁﬁ volunme: 0.5 m Sanple flowrate: 0.25 m/mn
g " fTowrate: 0.25 milmin mAb conc.: | nM Highest

Ag (m L{(llIB)S}cone : FdwOmiiM1 0 loonwebe follpwing ceridiorsomee uset8. 8 pM [ 0139] Two- fol d

seri al

{
=

di lutions of he antlﬂen were prepared and m xed with the antibody

at constant coMERRCHNGY
equ| | i brate. Sample ﬂOWl'&tE! 0.25 mi mm

e mxture was incubated for 2 hours at RT. to

Label volume: 0.5 ml

Label flow rate: 0.25 ml/min

mAb cong. : I oM
Highest Ag (mIL-10) conc.: 50 nM
Lowest Ag (mlL-10) conc.: 48.8pM

[0139] Two- fold serial dilutions of the antigen were prepared and mixed with the
antibody at constant concentration. The mixture was incubated for 2 hours at RT. to -
equilibrate.

[0140] For cyno IL-10 runs the following conditions were used:

Sample volume: 2 ml

Sample flow rate: 0.25 mi/min

Label volume: 1 ml

Label flow rate: 0.25 ml/min '
mADb conc. : 0.1 nM

Highest Ag (mIL-10)conc.: 5.0 nM

Lowest Ag (mIL-10) conc.:  4.88 pM

[0141] Two- fold serial dilutions of the antigen were prepared and mixed with the

“antibody at constant concentration. The mixture was incubated for 2 hours at RT to

equilibrate.
[0142] The results are shown in the Table below.
Table 14. Equilibrium Dissociation constant (Kd)
for 12F8 Antibody using KinExA technology
Antigen Antibody’ Kd
Antigen THOROMET ' (Standard) | Error (%)
- M.W.(kDa)
hiL-10 19.5 - hzxhlL-10 mAb 2.738e-11 2.18%
#1 12G8-1
hil-10 19.5 . bz x hiL-10 mAb 3.232e-11 4.4%
#2 12G8, SCH708980
hIL-10 18.5 bz x WIL-10 mAb 1.553¢-11 3.7%
#3 12G8, SCH708980




[0140] For cyno IL-10 runs the follow ng conditions were used: Sanple .
volunme: 2 m Sanple flowrate 0.25 mM/mn Label volume: 1 m Label flow
rate: 0.25wi Zo03/m7eb cone.: 0.1 TIM Hi ghest Ag (m L-10)p@R§2004/87%10M
Lowest Ag (m L-10) cone.: 4.88 pM [ 0141] Two- fold serial dilutions of the
antigen were prepared and mxed with t 2 ant i body at const ant
concentration. The m xture was incubatéd for 2 hours at RT to equilibrate.
[0142] The results are shown in the Table below Table 14. Equilibrium

Di ssoci ation constant (Kd) for 12F8 Anti body using KinExA tecllnolo y
Antigen Antibody Kd Antigen nononer (St andard) Error (% MW (kDa) hlL-10
19.5 hz X NP 27638 1T 4, 18501 vtdant -1282@%- 01945,z X hlL-10 mAb
3.232e-[11 4. 480 #2 12GS, SCH708980 hi:d;,gio 19. 5 hz -10 mAb 1. 5%53e-11 3. 7% ,
43 12GS; SCHMEBP80 WO 24WB57 047325 x REeI{oWUsd0047 Ug_g@eqo 52 M 59,10 19.5 hz X
hiL-1 @ mAb 2482e-10 1.42% #1 1248sd7omkb- 10 19.5 hz|x I 1L-10 mhb 2. 673e-10
L. 65% #2126, TBCH7QBIEO ST Ly 10 13450 T LE T B 0786540 1]97% #3
12G8, SCH708980 Cynq |L-10 19. 51fws, scivokesb0 nmpb 3. 97e{11 1.93% #1 1208-1

Cyno IL-10 19.5 hz x WL-10 mAD 3.97e-11 1.93%
#1 123G8-1

CynoIL-10 195 hz x hIL-10 mAb 9.657e-11 1.37%
#2 12G8, SCH708980

Cyno IL-10 19.5 hz x hIL-13 mAb 9.245e-11 3.5%

#3 12G8, SCH708980

Example V. Application of competitive electrochemiluminescence assay (ECLA) to
measure binding of anti-hIL-10 monoclonal aniibodies and hIl.-10-Ra to recombinant I1.-10
of different origin.

[0143] Summary of technology. Electrochemiluminescence technology was
developed by IGEN, Inc (Gaithersburg, MD) and is employed in the M-series M8/384
analyzer used in this work. Electrochemiluminescence technology utilizes a stable
ruthenium metal chelate (Ori-TAG) which, in the presence of tripropylamine (TPA),
generates electrochemiluminescence upon voltage application. Paramagnetic beads,
microns in diameter, act as the solid phase and facilitate rapid assay kinetics. The
bead/complex ié channeléd through a flow cell and captured at an electrode by magnetic
application. Voltage is applied and resulting electrochemiluminescence is measured.
[0144} Materials used. 96 well Polypropylene plates (Costar, Cat. No. 3365,
Fisher Sci. Cat. No. 07200697); assay buffer of 0.1 % BSA, 0.05% tween 20, PBS pH 7.5;
paramagnetic beads (Streptavidin-Dynabeads, Igen, Inc., Cat .No. 110029); recombinant
human IL-10 dimer (hIL-10-dimer); recombinant human IL-10-monomer (hIL-10-mono);
recombinant mouse 1L-10 (mIL-10); recombinant cyno IL-10 (cyno IL~10); and
recombinant hIL-10Ra ( hIL-10Ra): FLAG—tagged protein. Ori-Tag labeled anti-FLAG M2
monoclonal antibodies were prepared using Ori-Tag-NHS ester (Jgen, Inc. Cat. No. 110034
) according to manufacturer’s protocol (OriTag label: IgG challenge ratio 8:1). Anti-Flag
M2 monoclonal antibodies were purchased from Sigma(Cat. No, F3165). Ori-Tag labeled
anti higG 1A2 nionoc_lonal antibodies were prepared as above using rat anti higG
monoclonal aniibedies. Ori-Tag labeled anti rat 1gG antibodies were prepared as above
from polyclonal Goat anti rat 1gG (H+L) antibodies ( Jackson Immunoresearch
Laboratories, Inc. PA, Cat. No. 112-005-143). Biotinylated recombinant human IL-10 (.



Cyno IL-10 19.5 hz x hlL-10 nulb 9.657e-11 1.37% #2 12G8, SCH708980 Cyno

I L-10 19.5 hz x hlL-10 mAb 9. 245e-11 3.5% #3 12G8, SCH708980 Exanple V.

Appl i cat i orwofzoexspesi ti ve el ectrocheni | uni nescence assay pch@idAhole@75g€aSUr €
bi ndi ng of anti-hlL-10 nonocl onal antibodies and hlL-10-Ra to reconbi nant
IL-10 of different origin. [01431 Sumta;y of technol ogy.

El ectrochem | um nescence technol ogy wa83 devel oped by | GEN, I|nc
(Gaithersburg, MD) and is enployed in the Mseries MB/384 analyzer used in
this work. Electrochem | um nescence technology utilizes a stable ruthenium
metal chelate (Oi-TAG which, in the presence of tripropylamne (TPA),
generates_el ectrochem | um nescence uﬁpon vol tage application. Paramagnetic

beads, M-dlopistimhwes prreared vsigg d PR RGbiatE (Parrem I‘é%c?lfzzl\%) JremHng Papi d

assay Ki d r f e nd
cgzt ﬁr ehﬂ ﬁid %%urgirg? ¢ g’?‘@% g(? }é‘:’tﬂ&%b‘ﬁ%agpug@t i‘on. Igtjfgﬁ]t %e @%{Agjpfp qs‘é‘d and
resul ti ngxtHCIESH: HG8 hnﬂ&m@ﬁ@ﬂ@&mlmlm&ﬁﬁbad@éﬁ ([mzmllmrerpt@aﬁedmgﬁg 96

wel | Pol ypropyl ene plates (Costar, Cat. No. 3365, Fisher Sci. Cat
0720069 Aescrihedderddiyf f er of 0.1 % BSA, 0.05% tween 20, PBS pH 7.5;

par amag beads tr ept avj di N~ Dypnabe d <al.gen...l nc 110029) ;

r econbi ﬂmfﬁ humanP (Of rryg lﬂ%:fyﬂEg %’ ﬁéo)lgl%ldég%rﬁ‘ﬁ’f F}é I\ﬁg Twere

| L- 10- nap&aEh %M&i&@aa@ﬂapiﬂ,ate oL 810 Whlapebd IE@U%%ﬁakatist(ﬁﬂL-ﬁﬁl crﬂ,CPmbl nant
cyno IL-10 (cyno IL-10); and reconbinant hilL-| P FLAG t agged
pr ot ei n. Iﬂmfh(}dﬁa:gr IlﬂdeOeuoml starﬁng\@lﬂzz’» ugr‘nﬂmtbrih‘st \anlﬂ i Bﬂmmlwaee pmepar ed
usi ng Orj-Tag- NHS ester Igh I nc.

@P(lﬁll ﬁ accor di ng{
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ant i bodi es were prepared as a ove from polyclonal Goat anti rat 1gG (H+L)

ant i bodinggm] came Koo hil-BinorigdéSandhi2G§ ﬁﬂbwn@()nm@g cPfugalalweriosed

et usaoaipebi i AR TR i S Peg et sl R o By o
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‘analyzer. Percent inhibition-of the signal by unlabeled IL-10 preparations was calculated

relative to the control samples. To plot the data and calculate ICs; the GraphPad Prism
Software was used.
[0146] Resulis are shown in the Table below.

Table 15. Binding affinity determination nsing ECLA

. Antigen
Antigen MOROMEr Antibody/Receptor ICse{nM) SD
M.W.(kDa)
mliL-10 19.5 Rat x hfl-10 mAb 379 17.8
JES3.12G8
Cyno IL-10 19.5 Ratx hiT-10 mAb 0.6 1.5
JES3.12G8
hI1.-10 (dimer) 19.5 ~ Ratx hIL-10 mAb 47 0.8
JES3.12G8 o
hIL-10 (monomer) 19.5 Ratx hil-10 mAb 71 0.6
JES3.12G8
mlL-10 19.5 bz x hiL-10 mAb 53.0 8.2
12G8-1
Cyno I1.-10 19.5 hz x hiL-10 mADb 4.9 0.9
_ 12GS8-1
hIL-10 (dimer) 19.5 hz x hIL-10 mADb 4.0 0.5
12GS$-1
HL-10 {monorner) 19.5 hz x hIL-10 mADb 58 1.0
12G8-1
mlL-10 19.5 hull-10Ra 1o binding | -




descri bed herein. [0145] Protocol. 1/3 serial dilutions in 50 mcroliters of
the assay buffer were~—~nade in 96-well mcrotiter~plate for all unlabel ed
IL-1 O pr ns (mL-10, cyno IL-10, [I-1L-10 diner )
starting ﬂ‘%‘“g? inthe first well. Al sanples \Aeré‘clrjrﬁ‘#zai% nlgllcates
50 pl of hIL | Obiotin at 25 ng/mM was added to each well, followed by the
addition of either hiL-1 ORa (50 | at5400 ng/m) or anti hlL-10 mAb (50 | at
10 ng/m ). 50 mcroliters of Oi-Tag conjugated secondary anti bodi es was
added to each well at 500 ng/m cone. For hliL-1 ORa , rl2G and h1l2@& the

followng Oi-Tag conj ugat ed were used accordingly: anti-FLAG M2-Oi Tag,
ant|_ré%P rgCD-|Tnn and ati—-hl-aG6-1A2- O +Fada Einallv-to—-each-weld-50-| of

Streptavidin- ﬁ?ﬁ&b@aaguaf b 1m Fm ‘\7\/&15 adc“é]a‘ 10Rli'ter oneﬁ%\ﬁjoruF iTRCOubatl on

at room-tenpge he—phat-e—-was—precessed—hy-the .v’%“e ie§ VBt 0404
anal yzer. ‘?‘EQW ﬁ)nl bi tijon of ?he sijgnal ~]L%{f‘abel gd | L-'io priepar atijons
was callett rel-ati-ve—tio—thescontrgt—sanples—fto—phot—the ]
Ofi0 =195 T “TORa P
cal cul ate It&gg rﬁ r{lfraphPad
Ta

t t tne—aatia—gno-
Prl S Soflt war e was fsed. [014?5? Resul t's arle
shown im—the—Tablebetow t5—Binding—affini-ty - deternmmattonrusing
ECLA Antigen Antigen nonone Anti body/ Receptor 1C50(nM SD M W (kDa)
mL-10 19.5 Rat x hlL-10 mAb 37.9 17.8 1ES3.12G8 Cyno |IL-10 19.5 Rat x
hiL-1 OmAb 6.6 1.5 JES3.12@& hlL-10 (dieter) 19.5 Rat x hlL-10 mAb 4.7 0.8
JES3. 128 JI L-10 (nonomer) 19.5 Rat x hiL-10 mAb 7.1 0.6 JES3.12G8 M L- 10

19.5 hzox4h)l L-1 Qreiesifii. tﬂﬂ&a chadf@izhtiofyNOe kit 120 8LEhTHoRY and thel L-10 mMAD 4.9
0.9 12681h|L10(d|mer2 9.5 'hz x hIL-10 mAb 4.0 0.5~ 12G8-1

humanized 12G8 antibody (SCH708980) are summarized in the Table below
TABLE 16
Rat 12GS
IGEN Kinexa Biacore Bioassay
ICse(nM) KdpM) Kd{pM) ICso(pM)
meanS.D. (n) meantS D.(m) meantS.D.(n) meant3.D.(n)
mouse IL-10  38x18(2) 740042500 (9)
cyno IL-10 6.6+1.5 (2) 330460 (9) ‘
hmiL-106 47208 (2) 23(hH 277439 N 6619 (5)
SCH708980 (hul2GS8)
IGEN Kinexa Biacore Bioasgsay
1Cso(nM) Kd(pM) Kd(pM) ICso(pM)
meanE5.D. (n) mean+S.D.(m) meantS.D.(n) mean+3.1D.(n)
mouse IL-10 5348 (2) 286+21 (3) 8600600 (8)
cyno IL-10  4.9£0.9 (2) 76+32 (3) 659471 (8)
huEL-10 4.020.5 (2) 2529 (3) 511268 (11) 93+9 (5)

Example VI, Neutralizing effects of humanized anti-buman IL-10 antibody ir vivo

[0148] In vivo neuiralizing efficacy of SCH 708980 and JES.12G8 was evaluated in
the Leishmania major model in mice. In this model, CB6F1 mice normally resistant to
parasite infection were rendered susceptible by heterozygosity for a human IL-10 transgene
under the control of the MHC class Il promoter. CB6F1 or CB6F1-hull-10Tg mice were
injected s.c. with SCH 708980 or JES.12G8 weekly beginning three days before s.c. footpad
challenge with 15x10° stationary phase L. major parasites. Disease progression was
monitored by weekly measurements of footpad swelling. Fig. 3 shows that both
SCH708980 (the humanized 12G8) and the parental rat 12G8 neutralized the protective

effect of IL-10 in a dose-dependent manner.



hiL-10 (rmononer) 19.5 hz x M.-10 mAb 5.8 1.0 12G8-1 ML_ 10 19.5 hulL-1 ORa
-no binding WD 2005/047326 PCT/ US2004/037518 54 Cyno IL-10 19.5 hul L-1ORa
17.6 7.0 {d206Qobthgrer) 1905 hulL-1 ORa 2.9 0.4 - blL-10 I 5
hulL-1ORa 7.2 1.1 [0147] The results of the characteri za?%ﬁg(%@y%%é%at
12@&8 anti body and the humani zed 12G8 anti body (SCH708980) are sunmmari zed in
the Table below. TABLE 16 Rat 12G3 | GEMN Ki nexa Bi acore Bioassay | C50(nM

" Kd(pM Kd(pM 1C0(pM neanS.D. (n) neanS.D.(n) nmeanS. D (n) nmeanS. D. (n)
nmouse | L-10 3818 (2) 74002500 (9) cyno IL-10 6.61.5 (2) 33060 (9) hu IL-10
4.70.8 (2) 23 (1) 27739 (7) 669 (5) SCH708980 (hnl12G8) | GEN Ki nexa Bi acore
- Bioassay 1C50(nM_ Kd(pM _ Kd(pM 1C50(pM neanS.D., (n) nmeandS. D. (n)

nmeanS. D181 reans. Mapnodifisg§eny andrausgeny gihis geeptipn yagbousde withyuicy no

19
039 (5) Sy Tng ol SRl CRON S epaai AR AAR KR AR 1 S0

- ant i bodypédifiy eMBolRdehtd deseriBdaMrag ik @ifdréd DY wal bl easyplelon8CEhd 28980 and
' JES. 128 was evaluated in the Leishmania major nodel in mice. In this
. nodel , OBRERionicle redimittd yy thedermseofithe eppepdeddiims, dlahesdiihahe 8l sopentier ed

or i he. Rk elRhisds it B it el R ab et R FE R e RERLY 1 coted”
50 W LhechiHoh 08900 Ry 368 RSk ReanbYng dinepptays before s. c.

footpad * challenge with 15x106 stationary phase L. major parasites. Disease
" progres§didlwas  riditdtionrod dheosbowe pkblicatens or dremiestsof nélootepdet sswal | i ng. Fi g.
-3 shows Ehat i bolih .. X . . .
: adnmssion that any of the foregoing 1s pertinent prior art, nor does it constitute any

{ admission as to the contents or date of these publications or documents. U.S. patents and

other publications referenced herein are hereby incorporated by reference.



SCH708980 (the humani zed 1268) and the parental rat 12G38 neutralized the
protective’ ™ effect of IL-10 in a dose-dependent manner. WD 2005/047326

PCT/ U52004/ 0375] $ 55 [0149] Many nodifications and variations of this
invention can be nmade wi thout departing fromits spirit and scope, as w ||
- be apparent to those skilled in the art. The specific enbodi nents descri bed
herein are offered by way of exanple only, and the invention is to be
limted by the terns of the appended cl aj along with the full scope of

i equi val ents to which such clainms are enfEEBed and the invention is not to
be limted by the specific enbodinents that have been presented herein by
-way of exanple. 101501 G tation of the above publications or docunents is

' not intended as an adm ssion that any of the foregoing is pertinent prior
-art; nor does it constitute any adm ssion as to the contents or date of
~these publications or docunents. U.S. patents and ot her publications

. referenced_herein are hereby incorporated by reference. 1. A hupani zed

" reconbi nant - ant} bBERRRAKE UFRCOTRANFI N ARFIRORY  wlesiE: r’Fg;}‘%fr agReE  tretQof |

-conprising: at deashding debghedy thehdohaidompedeiagte region, or binding

~fragnment thereof, conprising a polypeptide having a variable region of SEQ
1D NG 4; and at | east one anti body heavy chain variable region, or binding
- fragment thereof, a:tonﬁe'astng:r@ pohtydepty dbigiati chaia wariisble regdion,ofciSEQ

. ID NO9. 2. The a %h@ he a
~constant region, erel (ﬁ$a G kgﬁggﬁkco%%fgnt iéy |$%42§%§%ﬁ§gsh§?1
'y2, 73, or 74 humeh Vﬁ%%ﬁblﬁhéﬁﬁléﬁn§fa%¥9r%P Nf:di 8hda variant thereof. 3.
. The antibody of claim1, further conprising a l'ight chain constant region,

wherein the |1ght ghaigagentnafemany RSP 6aiA hagldd1er fegdinpoor

: | i ght chain co tant_re- gion The anti pody of claim1 rein the
'binding fragnent %% 3ﬂﬁ§Qﬁm%%th§§ﬁﬁﬁf sEPERYEH @WEFHQT§$5&SEC AE+SYi ng

-of Fab, Fab', Fahi-8Hidbie seBionFOALSEQ, 1mamd:®.di abody.

2. The antibody of claim 1, further comprising a heavy chain
constant region, wherein the heavy chain constant region
comprises a yl, y2, y3, or y4 human heavy chain constant re-

 gion or a variant thereof.

3. The antibody of claim 1, further combrising a light chain
constant region, wherein the 1light chain constant region
comprises a lambda or a kappa human light ¢haiﬁ constant re-
gicn. - ' ‘ '

- 4. The antibody ©¢f claim 1, wherein the binding fragment is an
antlbody fragment selected from the group consisting of Fab,
‘Fab', Fab'-SH, Fv, scFv, F(ab'),;, and a diabody.

5. The antlbody of claim 1, wherein the antibbdy‘light chain,
or binding fragment thereof comprises a polypeptide having
a variable region and a constant region of SEQ ID NO:5.

6. The antibody of claim 1, wherein the antibody heavy chain,
or binding fragment thereof, comprises a polypeptide having
a variable region and a constant region of SEQ ID NO:10.



5. The anti body of claim1, wherein the antibody |ight chain, or binding

f ragment thereof,: conprises a pol ypeptide having a variable region and a
constant region of SEQ ID NO:5. 6. The antibody of claim1, wherein the

anti body heavy chain, or binding fragnent thereof, conprises a polypeptide
having a variable region and a constant region of SEQ ID NO 10. -51 7. Use
of an anti body specific for I1L-10, or a binding fragnent thereof, in an
amount effective to block the biological _activity of I1L-10 for the
preparation of a ne- dicanent for suppré5 ig an i mmune response in a human
subj ect, wherein the antibody is the antibody of claiml and wherein the
subj ect has system c | upus erythematosus or |upus nephritis. 8. Use of
claim?7, further conprising adm nistering an i mmu- nosuppressive agent. 9. A
conposition conprising an anti body, or binding fragment thereof, in

combi nat | 0. wi lhe@ RIAr BRCCULE £6bLY ASGERAAL € £iAr ELER oOr G Uenls AGIPT N
the antibody is_the antibody of «claim1l. 10. The conposition of_ claim@,
further conpri siFREBEPE niHRE8Q5- piBsHAVeangent. efifeqnivaoltst dal okl &he
aci d encodi ng theysydpeptddeieitg! 8k MrLlio 12or ABhEXBrepairaR i%eChe a me-
conprising the nucleic acid sequence of claim1l, o erabh% linked to
control sequencECFETHYnf 28d SHPRL SHERT B8P {TUNE EEERORFEN %eav%‘b‘f'ﬁllk

13. &n i sol at ecsdimpdctcel vheonjm i shag ahltd bodyt dis afhee|l @htihddy 14 Alagtohdd of
produci ng a pol%gfp&' . CO i SJ - t,urin . ho | i in
vitro under conditi ofrllgle%rgrgﬁ% _%It%e;dt#clrc&e%%: %%?%&gjéguyrf gl%i $ xtél%(lxar%ste@,
t her eby produci9¥y iunis peERipdfiistle, and recovering the pol ypeptide fromthe
host cell. : ' '

{i? 8. Use of claim 7, further comprisihg administering an immu-

nosuppressive agent.

9. A composition comprising an antibody, or binding fragment
thereof, in combination with a pharmaceutically acceptable
carrier or diluent, wherein the antibody is the antibody of

-glaim 1.

10. The composition of claim 9, further comprising an immunosup-

pressive agent.

11. 2An isclated nucleic acid encoding the polypeptide of claim
1.

12. An expression vector comprising the nucleic acid sequence of
claim 11 operably linked to control sequences recognized by a
hoSt cell transfected with the vector.:

-

13. ... Bn #solated hest cell comprising the vector of claim 12.
) TTTeee L L o
14. A wmethod of producing a polypeptide, comprising culturing
the host cell of claim 13 in vitro under conditions wherein
the nucleic acid sequence is expressed, thereby producing
the "polypeptide, and recovering the polypeptide from the
nost cell.



15. An isolated nucleic acid sequence encodi ng an anti body spe- cific for
I'L- 10 conprising a |ljght chain having the nucleic acid sequence of SEQ ID
NG 19" and a heavy chain having the nucleic acid sequence of SEQ | D NO 20.
16. The nucleic acid of claim15, wherein |light chain has an ATCC deposit
nunber of PTA-5923 and the heavy chain has an ATCC deposit nunber of
PTA-5922. s 17. An isolated nucleic acid sequence encodi ng a binding
fragnent of the antibody encoded by the nucleic acid se- quence of claim15.
18. The nucleic acid of claim17, whereilpn the binding frag- nment is an

anti body fragnent selected fromthe gro% con- sisting of Fab, Fab',
Fab' - SH, Fv, scFv, F(ab')2, and a di abody.

'15. An isoclated nucleic acid‘sequence encoding an antibody spe-
cific for IL-10 comprising a light chain having the nucleic
acid sequence of SEQ ID NO:19 and a heavy chain having the
nucleic acid sequence of SEQ ID NO:20,

16. The nucleic acid of claim 15, wherein light'chain has an
ATCC deposit number of PTA-5923 and the heavy chain has
“an ATCC deposit number of PTA-5922. '

Q;j 17. An isolated nucleic acid sequence encoding a binding
fragment of the antibody encoded by the nucleic acid se-
quence of claim 15.

18. The nucleic acid of claim 17, wherein the binding frag-
ment is an antibody fragment selected from the group con-
gisting of Fab, Fab', Fab'-SH, Fv, scFv, F(abf)z, and a
diabody.




