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i ncorporated herein by reference. Background of e I nvention
Interleukin-15 (I1L-15) is a pro-inflammtory cytokine, a glycoprotein of
14-15 W Constitutive expression has been reported in various cells and

ti ssues i nRelatédhApplicaipns es and macr ophages, fibroblasts, keratinocytes and
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is likely twersiiiyirtférdnoél ammation by the recruitnent and activation of
synovial T-cells, This IL-15-induced effect has been suggested to playa
pivotal role in disease pathogenesis (Kirnman et at, 1998, Mlnnes et al.,
1996; MO nnBaclkerownd ofléh@ Inveridmnes and Li ew, 1998; Fehni ger and Caligiuri,

2001). In vitro studi v.e hat |L-15 shares vera bIO| ic
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present on J4.¢¢kbs c&:@ﬁﬁhﬁééx;ﬁéssﬁihM@Ib@&@r@o&é@iﬂlvadduslcéﬁ%nﬂgm&ﬂar es the
(i-chain and the y-chain with K As a consequence, both receptors use
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"to note the non-redundant role for IL-15 i n natural Kil er (NK) cell, NK-T

cell and i nE*Narepnd hES pabyiqieqﬁmoyltbmﬂs,l pstemiator pmiomama Kirmapznal. ot998nd

PCT/ | 52004/ DOV Aot mio98. AR PP Ao HbEtEck mnd CRUGA, i fnes and

Li ew, 1998) Furthermore, in chronic inflammatory diseases such as rheumatoid arthritis, locally
produced I1.-15 is likely to amplify inflammation by the recruitment and activation of

20 synovial T-cells, This IL-15-induced effect has been suggested to play a pivotal role in
disease pathogenesis (Kirman et al., 1998; McInnes et al., 1996; McInnes ez al., 1997;
McInnes and Liew, 1998; Fehniger and Caligiuri, 2001).

In vitro studies have shown that IL-15 shares several biological activities

with IL-2, due to shared receptor components. The IL-15 receptor present on T-cells

(-- 25 consists of an unique oc-chﬁin, II-15Rq, but shares the B-chain and the y-chain with IL-
2R. As a consequence, both receptors use the same Jak/STAT-signaling elements.
However, based on complex regulation and differential expression of IL-2 and IL~15 and
their receptors, critical differences in the in vivo functions have been reported (Kirman et
al., 1998; Waldmann and Tagaya, 1999; Waldmann et al., 2001). It is also important to

30 note the non-redundant role for IL-15 in natural killer (NK) cell, NK-T cell and

intraepithelial lymphocyte development, survival, expansion and fimction (Kennedy et
al., 2000; Liu er al.,2000).



reported the induction of TNF-a production after IL715 stinulation in
T-cells derived fromrheunatoid arthritis patients. Furthernore, peripheral

bl ood T %%@4@%5‘}/& ed by IL- 15 were shown to induceﬁéjgﬂgﬁ)igﬁﬁq TNF- a

production by nmacrophages via a cell contact-dependent ecause of
the destructive role of TNF-a in rheumatoid arthritis, inhibitionh of this
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fact that tSwemnery dfthé Jnventien, maki ng them significantl y | ess i nmunogeni c
and nore t herapeutica effective an ful when adm ered_t o human
pati ent iot han ot her thgBreé?ﬂtl%YF&Fl@% 3é‘ o the eperation ag i iat@n, forghg i ne and

humani zed affst 'S‘Pﬁﬂlﬁﬁ]ﬁwﬂﬁﬁoﬁﬁﬁonh olifs Wﬁc@%ﬁﬂg@fﬂﬁ@% thli].maﬂ'I[‘;-CSV ery

of new therapeuti ¢ applications, 1ncluding treat tory
di seases, samlhwhich mlhbmﬂmtprbinﬂalrmitoryteﬁctqdadudedﬂiysufﬁ aas@lllaastﬂw ej ections

and cancers,, for |L-.15 i.nh |bo s such st n antlbodles
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20 affinity, structure, functional activity and the fact that they are fully human, making
them significantly less immunogenic and more therapeutically effective and useful when
administered to human patients than other IL-15 antibodies previously generated (e.g., |
murine and humanized antibodies). The present invention is also based on the discovery
of new therapeutic applications, including treatment of inflammatory diseases, such as

25 rheumatoid arthritis, psoriasis, transplant rejections and cancers, for IL-15 inhibiting
antibodies such as the human antibodies described herein.

Isolated human antibodies of the invention include a variety of antibody
isotypes, such as IgGl, 1gG2, IgG3, IgG4, IgM, IgAl, IgA2, IgAsec, IgD, and IgE.
Typically, they include IgGl (e.g., IgG1k), IgG3 and IgM isotypes. The antibodies can

30 be full-length (e.g., an IgG1 or IgG3 antibody) or can include only an antigen-binding
portion (e.g., a Fab, F(ab'), Fv, a single chain Fv fragment, an isolated complementarity
determining region (CDR) or a combination of two or more isolated CDRs).

arffj1 Cip gxlzuauca spdcc1ﬁclty (e.g., epitope and species speclﬁcny)
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human kappa |ight chain nucleic acids conprising nucl eotide sequences in
their variable regions as set forth in SEQID NO 1 and SEQ I D NG 3,

respect i wel Yosgdsgroconservative sequence nodifications gdyey Bg@,{( 4000484 200t her
enbodi ment, the human antibody includes 19G heavy chain an appa | i ght

chain vari abl e regi ons which conprise the anino acid sequences shown in SEQ

ID NG 2 and SEQ | D NOuflond @siaihentSthy huafl a6605sREy/AE rdOmbiRaY 8iGifodies. In
modi fications thereof. Human antibodi es of the invention can be produced

r econbi nant# pamﬂular etnbadiment, the hyinen antibedy is gRegdedihyrhunian IgG heavy chainfasdt oma

mocter ¢ aci i KR Hehe GiainbiRicit SiAS o ARG e sefpcntl GRLEVRIAC
obt ai ned di fegﬁinbﬁs ket ontiRin SHQ TDAN: 1wkl SECG XD NG Sefespétivelli hlilpﬁbhset(v@tlﬁe :

which includes a B cell obtained froma transgenr c_non-human animal, e.g., a

t ransgenfc smuwe medifieations ferenfe @W@mb@dﬁnmﬁﬁ hn@anymf@bredynn@lndcfsgene

. and a human ht c a.r n ans ode.t he ;anti bod used to

i mortal i ze{g a1 ¥° ‘g qfé:iﬁf;]%\ g eﬁ)g? (fngv{{lﬁgh se(fpggmé?e cd&oduced
by a hybri degBerdces erdvmimtsmﬁow@z and SBEPBY NO:4 sechivaly, &Rl donk@vative @ CHO
cell) transfectoma containing human heavy chain and hufan l'ight chain

nucl ei ¢ aci tquesearodiBentions therrpd! eot i de sequences in their variable regions

as set forth in SEQ I tiv d pvat i

nodi fications thereof B“P’r?‘“ﬁﬁ?lfqad@% irtheeﬁgglﬁfor?ecﬁﬁé% ptr%cgucgﬁ{%ﬁg@ué@ﬂ red
pr oducedgbyhoshydll, isBeH B ti@stictorth (e, ,EtERisfectsind d63Tsting 46 amoAQH 4l CHOX
404A8. In a referred enbodi nment , the ant i body specitically binds to an

epi t ope | oceslls@r banphesytigeellshepririnipg ngpleicacidn Ecadiop tee hrgviiand dight ¢hais, | n

peci 11 cal 197 BF Etodh 6 HbURRn Lkt oiin Bhbitforhd SRR bRl chlutbody
p AOI nf | amrefeqy: ywitith aehides @ Bicell obtdihed frorohetraisgehic ho@hum%nihﬁ@dl apghor

hibit the proliferation of T cells, such as PBI\/C or CILL-2 T cells, upon
IL 15 bi ndi Wiisgenie Mouse, having agepeipe PMPIISIRE auman hep mmn%m #s bi nd

opr oxi it eyt Efih s tre RO o W Bk BASY Aked 5 iBimgrtafized D, 1,
Mor even | opaticaimeembietiment, thecintibodies éra peoduptdbyra hybridmnaraferr¢dioferein

technol ogy in IA E 3000 jnstr nt_. usin reconmbi hant, hu IL 15 as
t he anal yt easa]r"ii (ﬁ-g @1{2&5053)1 ¢ptomp Soptpinipehuman

2004/ 076620, fﬂﬁﬂ%ﬂ%l&iﬂéﬁﬁnnﬁ&&@%ﬁ%%@K @%rﬁe%uﬁé eﬁ&s*w 1L-15

with a dissociation equiTibrium constant approxi mately 6.5 X 10 8
M variable regions as set forth in SEQ ID NOs: 1 and 3, respectively, and conservative

20 modifications thereof. In particular embodiments, the antibodies are produced by
hybridomes referred to herein as 146B7, 146H5, 404E4, and 404A8. In a preferred
embodiment, the antibody specifically binds to an epitope located on the - and/or y-

-chain interacting domain of IY ~15.
( B In another embodiment, the human antibodies of the present invention
25 .specifically bind to human IL-15 and inhibit the ability of IL-15 to induce
proinﬂ;.:mmatory effects, e.g., inhibit the production of TNFo and/or inhibit the
proliferation of T cells, such as PBMC or CTLL-2 T cells, upon IL-15 binding to the IL~
15 receptor. Typically, the human antibodies bind to IL-15 with a dissociation
equilibrium constant (Kp) of Iess than approximately 10”7 M, such as less than

30 approximately 10° M, 10° M or 10"'® M or even lower when determined by surface
plasmon resonance (SPR) technology in a BIACORE 3000 instrument using
recombinant human IL-15 as the analyte and the antibody as the ligand. In a particular

=
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In a further enbodi nent, the invention relates to an isolated human
nonocl onal anti body which specifically binds to human IL- 15, conprising at

| east onayoGhiieayence sel ected fromthe group consisti i EQ 1D
NGs: 5, 6, 7, 8, 9, and 10; (ii) sequences which are at l{kﬁfé@{m@g@&?

horol ogous; preferably at [east 95% honol ogous, and nore preferably at

| east 98% &din t : : laed- in (i); and
(iii) fragneglﬁll?s o'feﬁgﬁﬁee %@%@ﬁ@gﬁﬁﬁ%ggwﬁggﬁ?ﬁ@&%gﬁe ain the
ability to eqetint (s dfiappioximatelydifariotlM. 5. In a further embodi ment, the
invention relates to ﬂ%i sql ated human npnocl onal anti body which

specifically binds tolhd#ther embgdimenp thenygniion relgtes torgungplated human,
sequence whj ' : 0 95@4 : hakfhak! : 9
honol ogous,@ﬁ%élﬁ%%tgn%re evrvg]%f{fpat aglgg)t'ﬁ'ﬁigg&h or 2?*?%2@%1538@?%%0 toc’(\:ljl(t)'a'us to °
SEQ I D BIO TDRogeqliende)selected dpik thie gbug tomsitngetice defined in (i) or (ii),
which retains the ability to specifically hind to human IL-15. In a further
enbodi nent, the invenf® §ﬁ6]@ 591% 7af 1:@884d0ed human nonocl onal anti body

whi ch specifically bi NI d 1 | % and 8;
(i1)SEQ D NGs: 6and9; ﬁ@ﬁﬁ%@é&é&ﬁ@h&@%ﬁ%@%ﬁ n?(lg\?#dssé ug,nrélgg Ich are at
| east 90% h9sklhogmisgoup) atiklanade! prefatablyeatddast 987 boaribasy 99%, hanslog®misao the

preferably at | east 28%_ or. at_least 99% honol ogous to the sequences
defined in $ganences d¢ lPi(})i gud or (v) fragments of the sequences defined in

D) (P AN \ e LB nd 1o
human 12915, 10" 1 ur PR B flBoaliEeadchin (9 o POF Whidifiottn BTl 0
human nonoabilityetb spedtificadiyybind tckumpeldi-15.cal |y binds to human | L- 15,

conprising at |east four el ected fr om‘%i qulthD :5,..6, 7, 8, 9,
or 10; -4 WD 2004/ 073'6‘26“%?;4"%%6’&}16 yen 9’?5‘3% éﬁﬁgﬁaﬁﬁﬂﬂl&waare at
| gast 90% hpRbQeRM SntiRsdf Whidh sYecicali§Bilds to human IL-15 comprising
(i) SEQ ID NO:7;
15 (ii) a sequence which is at least 90% homologous, preferably at least 95%

homologous, and more preferably at least 98%, or at least 99% homologous to SEQ ID
NO:7; or
(iii) a fragment of the sequence defined in (i) or (ii), which retains the
ability to specifically bind to human IT-15. '
20 In a further embodiment, the invention relates to an isolated human
monoclonal antibody which specifically binds to human IL-15, comprising
(i) SEQ ID NOs:5 and 8;
7 (ii) SEQ ID NOs:6 and 9;
q (iii) SEQ ID NOs:7 and 10;

25 (iv) sequences which are at least 90% homologous, preferably at least
95% homologous, and more preferably at least 98%, or at least 99% homologous to the
sequences defined in (i), (ii) or (iii); or

(v) fragments of the sequences defined in (i),(ii),(iii} or (iv), which retain
the ability to specifically bind to human IL-15.

30 In a further embodiment, the invention relates to an isolated human
monoclonal antibody which specifically binds to human IL-15, comprising at least four
CDRs selected from

() SEQ ID NOs:5,6, 7, 8,9, or 10;
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95% honol ogous, and nore preferably at |east 98% or at |east 99% honol ogous
to the sequences defined in (i); and (iii) fragments of the sequences

defi ned wo fooxoms2d¢ii); which retain the ability to speeirfibsabbdesfy nd to
human 1L-15. In a fir ther enbodinent, the invention relates to an isolated
human nonocl onal anti body which specifically binds to human IL-15,
conprising (i) SEQED F(ﬁ)SS@llﬁlcEs &/lﬂc;lmre 30leadtion), Banolepoes prdferablyait ¢east | east
90% honol ogqQus f er abl 5% honol ogou nore preferably at

Least 98% 95 vehomlagqusy WBFFdeS @bleaaﬁ@sveeaafelﬁeség%hq%ag@w toithe o
(iii) fragmg n@sﬁpﬁeéwaﬁgs defined in (i) or (ii), which retain the
y bi

ability to specitica to human I L-15. In a further enbodi nent, the
i nvention relates to Qiﬁ)ifsghmned)fhhﬂmuemmdeﬂ'uﬁﬂdh (Dot (ib) sihickivietAin the

specifically hbinds to I mpri sing a heavy chain variable region
with am Ro &8 @e‘@ﬁ@ﬁﬁé@@d %ﬁm& -a sequence which is at |east 90%

loast 98% of at | cast AGHTRARE %3‘3?‘;2**{‘@%%9%&%@%@&‘9&%? A,

enbodi nent , nidnecionalemtibody whichtspeclﬁoaMm&sndoaﬁmknfmnbﬂj compﬂs;hgnal ant i body
whi ch specnflcally bi rising a light chain variable
region with am no aci gg?éﬁgﬂw 7[)8%&;)021”8 0r a sequence which is at | east
90% honol ogous, pref erghl aAsd 9 ly at

| east 98% or at | eaéﬁpgé&%cgéml oélo%‘g ﬁwﬁ?ﬁggz%ﬁ%c’lg%]%? Hﬁ&%ﬂ? Safrtt agt?

enbodi mdit , 96%ehdmnlegmispm¢mbwlﬁsfemylﬁat iessd D8V dr i inamh 99 Vidwnadlogais tattihd body

whi ch specifi cal 6@“'9 @ human | L-15, which inhibits cis- signalling via
t he | L- 15Ry SedvaPefs ?fg’é’i Chl | y b| nding to an epitope | ocated on they-

chain interacting dongify £ eéﬁ &é‘@eﬂﬁ?ﬂd (i)'&?(llib' Whidh' R 8egnal | i ng

on neighboring cells expréssing t aln or '3~ “and y-chal ns as part
of{ I L- 15R oabili&ntotdpecpiﬁcgﬂsobiddeohmnelpﬂo-ﬁ In yet anot her enbodi nent, the

ol at o0, oo G A B e R Sy B hSr SR B, 1,
L b e o i L
PCT/ | B2004/ olzdn gariable region with amino acid sequence SEQ ID NO:2; or a sequence which is at
least 90% homologous, preferably ét least 95% homologous, and more preferably at
least 98%, or at least 99% homologous with SEQ ID NO:2.
In a further embodiment, the invention relates to an isolated human

20 monoclonal antifnody which specifically binds to human IL-1 5, comprising a light chain
variable region with amino acid sequence SEQ ID NO:4; or a sequence which is ét least
90% homologous, preferably at least 95% homologous, and more preferably at least
98%, or at least 99% homologous with SEQ ID NO:4.

(. In a further embodiment, the invention relates to an isolated human

25 monoclonal antibody which specifically binds to human I1-15, which inhibits cis-
signalling via the IL-15Ry-chain by specifically binding to an epitope located on the -
chain interacting domain of human I1.-15, and which inhibits trans-signalling on
neighboring cells expressing the y-chain or the p- and y-chains as part of IL-15R or
another cytokine receptor.

30 In yet another embodiment, the isolated human moneclonal antibody
specifically binds to human IL-15 and interferes with IL-15 receptor o, 8~ and y-chain
assembly and/or inhibits assembly on neighboring cells expressing B8~ and y-chains as
part of the IL-15 receptor or another cytokine receptor.

-5-



I n anot her aspect, the invention provides nucleic acid nol ecul es encodi ng
the anti bodi es, or antigen-binding portions, of the invention. Accordingly,
reconbi ngpg » gsion vectors which include the antibgdy- | ng nucleic
acids of t eO(ﬁ?r?\qlgeﬁﬁtion, and host cells transfected V\Atﬁg\iﬂgﬂﬁ%@f‘gﬁs, are
al so enconpassed by the invention, as are nmethods of making the antibodies
of the invention by Qtﬁll;lﬁgthgq égh‘f,stﬁeﬂﬁéhﬁfﬁ 110.%1;5168;;5@&'0%5%6 %é@ Hﬁl\ét es
to an expression vector conprising a nuclebtide sequence encogl ng ReRB and
| i ght var i athleentibgdies)or whiigen-siading ipsgidnscof therinvention. dA seadiaglyerecsinbitant N SEQ
ID NO 2 and SEQ | D NG 4, respectively, an conservajive podjficatigns

t her eof . Suwrﬁ@%@mwmlﬁ?@d%ﬁ@ %ﬁ?‘%kmﬁﬁamﬁﬂmf’ Ic agids ijéizwmea%%er eof
include in yi ?sﬂ?@[q | SedlobO3reVf 54 : é@m!

reticul ocyt éjl#f)i/%g%éels. nfegieétdqg{rtl%% er cglts?péctﬁ t éei{clﬁﬁlyer?f@?gxft%{lg\?l es’lgg'sol at ed’
B- cel | s $r omeancthodsnsfyraking therankibodies efthemtventiomgby cudturingrtheperhiost cablase, whi ch

are capabl e of expressing various isotypes (e.qg., 199G I|gA ,and/or IgM of
human nonocl onal anti H@EW@P%N&E@@P*&%?"F@?‘HBV Of COMPNSIRG &f er abl y, t he’

i sol ated B - Al ' : g%lg,gpi' S‘ni\y ' e.g., a
transgenic ﬁn@&é%ﬁfﬁﬂgﬁkﬁg%&%ﬁg W thﬁleég%url %gca%k’ﬁg%\trhleched
preparati pnamiuoldﬁidlﬁeqaamegel:mmﬂiSEQdBIN@:Z%mIrm(N(D:EI; ﬁﬁ%pccﬁwe]‘yeambl y, the
trans geni e non-hyman anjmal, e.g. ransgeni ¢ nouse, a genqne

conpri si ng SPUSAYARYe mediications theﬁepgngtfi‘ﬁl’éﬁ%ﬂ%v?ﬁqiﬂ‘&ﬁr? Wﬁﬁiﬂ’%‘?‘fﬁ%&’cﬁr%sgene.
The i sohkgte - ',m&g‘g' QY| r Gl @
hybr i dor%g) g’%{gﬁﬁlﬁ%ir}&rfcg{]%g*"gﬁg?{ ant | Oﬁl ggu%%sﬁaﬁ&){gé&%%é%r |%gle§/(;§nﬂ?lﬁé
present i nvesticulooytellgsategsr ovi des a hybri dona capabl e of produci ng human
nonocl onal anti bodi es_that specifically bind to LL-15.. In_on enbodi nment ,
the hybridoma i ncl udedd ¥et@ng ?a%’l??tam?éﬂvef%}hpéovﬂ‘#eéﬁ%@ﬁ&@'@ﬁ-f{ﬂ%ﬁn ani mal ,

€.(g., a trapsaeshic ndRtamhanAkhile 2., A9RBIEEONBAsS Whlth ArdeupaBle iR preskiah

!ﬁ%ﬁ] S
transgene and a human |ight chain-transgene fused to an irmortalized céll

The L r ans geattans nsntypes r(fag., el g agfordeM) ofbaman dloiﬂbclhn%i mtibdldib@thabr

. on. , - i L-15
Gener at 5o BHaTE PR ls. HypEAA e SRR ffls P GRRingd Heb¥p bapseraly” by
the inventi géh-highh! 8fimkd O, 4 dsbenic it whieh HasteASmmlumia twil@phefied -

aspect, the invention provides a transgenic non-human aninmal, such as a

transgeni c ebensishediprephration o€Hs-d8 antigaarandtorselloerarressingilbolfi. fyefemebly, the

speci Ti cal |y bloBte O sinkR antiai®e 3% taledic SERAAAH Yenokld TokdpMARRS" ©
human heavy chain transgene and a human light chain transgene. The isolated B-cells

20 are then immortalized to provide a source (e.g., a hybridoma) of human monoclonal
antibodies to IL-15.
Accordingly, the present invention also provides a hybridoma capable of
producing human monoclonal antibodies that specifically bind to IL-15. In one
( embodiment, the hybridoma includes a B cell obtained from a transgenic non-human
25 animal, e.g., a transgenic mouse, having a genome comprising a human heavy chain
transgene and a human light chain transgene fused to an immortalized cell. The
transgenic non-human animal can be immumized with a purified or enriched preparation
of IL-15 antigen and/or cells expressing IL-15 to generate antibody-producing
hybridomas. Particular hybridomas provided by the invention include 146B7, 146H5,
30 404E4, and 404A8. '
In yet another aspect, the invention provides a transgenic non-human
animal, such as a transgenic mouse, which expresses human monoclonal antibodies that
specifically bind to IL-15. In a particular embodiment, the transgenic non-hnman

-6-



WD 2004/ 076620 PCT/ | B2004/ 000484 aninmal is a transgeni c nouse having a
genone conprising a human heavy chain transgene and a human |ight chain

t ransgenayo 1§Robé€aMSgeni ¢ non- hunman ani mal can be |m'rupti§ﬂ20\ﬁ/_}”5&hg purified
or enriched preparation of IL-15 antigen and/or cells expressing - 15.

Preferably, the transgenic non-human animal, e.g., the transgenic nouse, is’

capabl e of mﬂfﬂmmﬁaﬂﬂ)gbmcnicmseﬁmg)egenﬂmemmﬁmshhmaﬂhewmﬁﬁﬂl es to IL-
15 (e.g., | IgA an by, underg0| ng V-D-J reconbi nati gn and i sotype
swi t ching. Fr3gppeandy aigdeans e@wsm%@mmmﬁm eandlssi cal

| sotype SWh G t&!}i}@d E]ﬂﬁl& o iﬁfeﬁ r&;}@ | des

nmet hods for produci ng n%mg%%g onzﬂ ant?%l I'es Sv#\ﬁgﬁﬁg’%gc? Eﬁté"al |y react
-Wi th | L-15. expressives E_nbﬂdeihbly, thh&m@ehmmonrinimuimmmu@ heGamsgeiiansgeni ¢
non- human ani mal ,, e. transgeni g qnuse havi ng a genone conpr|3|ng a

human hedvyMOMER s W&hkgéwdmalg@wanmsq typsseof hyman mqmam'gbﬁﬁ!

. fied
"L 15, B celt e lsS BATRYE 1R pborkdne 0D DR ABRZEn f4 9@?2%235528
fused with gyitthing Betype sivitchiag mayrovond iy, . gh\dbassidalnor mﬁldlassichbatso@per ete

human nonocl opal, anti bodi es agai nst 1L-15. In another aspect, the present
i nventi on f&%HeHBE a human anti-|L-15 anti body conjugated to a therapeutic

moiety, e.g., a cyt Otﬁg'm? tﬂér”ag cﬁ%@ﬁﬁ% %lbﬁlg @?éeh\ﬁ%tﬁ%l %ﬁﬁar ug 1 n

fragment thereof, ara|0|soto or-a snma e anti-canc
anot her 1@s phmhan htoaopimslemhbodwsewhnch speuificallyasact ovithdi-15. dinsoneeenghodiment,

phar maceut i d, di ostic conpositions, c risin phar maceutical ly

accept abl e &@éP?tB M mymZng A ZansgerIe nog; ﬁ‘é‘P?aéerﬁ'g “pB HPOSEEIICHe

i nvention wyj her
%E\?]erg%g gea&ﬂnx coﬁgﬂﬂaﬁhmuhimﬂhé Y?I éﬁém&ﬁﬂaﬁﬂ t

I ncl ude ot her Cc agents, ch as |nnun suppressi ve agents,
or( chenot heckee trtabsgengjewitlsa pimifigdoor eanichibpreparptian of HLALS antmntand/h)r pelln/l des

i bi 11 ng. PEFESHE 5P Sole3, GG oF L=t afibs Acoral a7 g P g e

pr ef er algky wlﬂﬁﬁyaloma BLA tbifBin hﬂﬁoﬁﬁﬁ, hybridonéi26bls tREareRHAMIAROR ﬁﬂfdi or T

cell proliferation) of structurally related proteins/cytokines (e.g., IL-2)
usi ng one- oantihedéesiagamst Biat3.bodi es of the invention. Human anti bodi es of the

present invention can be ed to treat d/ or ent var| L- 15
medi ated di seases by nfp %rtaé??cﬁé{‘?wgs ﬁ‘ﬁ&ﬂ?‘ggeaﬁe%aa o &n ?ﬂ‘ﬁ%erl ng
from such dagtitdgTonjugated to a therapeutic moiety, e.g., a cytotoxic drug, an enzymatically

active toxin, or a fragment thereof, a radioisotope, or a small molecule anti-cancer drug.

20 In another aspect, the present invention provides compositions, e.g.,
pharmaceutical and diagnostic compositions, comprising 2 pharmaceutically acceptable
carrier and at least one human monoclonal antibody of the invention which specifically
binds to IL-15. The composition can further include other therapeutic agents, such as

( other immunosuppressive agents, or chemotherapeutic agents.

25 In yet another aspect, the invention provides methods for inhibiting the -
proinflammatory effects of IL-15, such as inhibiting IL-15 induced TNFa production
and/or T cell proliferation, preferably without inhibiting the activity {e.g., TNFo.
production and/or T cell proliferation) of structurally related proteins/cytokines
(e.g., IL-2) using one or more human antibodies of the invention.

30 Human antibodies of the present invention can be used to treat and/or
prevent a variety of IL-15 mediated diseases by administering the antibodies to patients
suffering from such diseases.



WO 2004/ 076620 PCT/ |1 B2004/ 000484 Exenplary . diseases that can be treated
(e.g., aneliorated) or prevented using the nethods and conpositions of. the

i nventi 0@\1(%9&1'4}6%20 but.are not limted to, inflamat OrﬁFf)P?@B‘q‘ﬁ’ﬁiﬁ‘ such as

arthritis (e.d., psoriatic arthritis and rheumatoid art _ udi ng
active rheumatoid arthritis and juvenile rheumatoid arthritis), inflammtory

bowel di sease. For ex%ﬁ@ﬁnﬁf%@ﬁ%%%Yﬁggmg g’rrglte%gﬁt%gf

par akeratosis, reduce ep ckness and r ce proli
ker at i nocytwsing thepaethodssargl comfpositions oHiheiimeentibs inchaleghiaennatiomted to, r educe
I nfl ammati on and/ or prevent chenot aXi'tgqéIg act.i vat ed, ] eukocyt es .i.nvplved in

r heumat oi d Rflemmatory disardersyruch ¢ prily (PEANBRE sapd rh oid % ous

di seases, s F Ve i S&Htdi thg “%'Ef llcTalel &H’ngﬁ sed to
treat transpegg?ﬁréez‘ljlhggﬁ%n. é,’C{ccor F%%‘F@ t %%&%ﬁﬁ%noc;igﬁzﬁ'ﬁantl di es of
t he inventbowelriigeake Esrakainplentheaintibodiss havddregn sluyioto returelpavakeratsiiy, gone
organ or tissue t,ransrl)l antation, such as_heart, lung, conbined heart-I ung,

trachea, kilGAuSe enidermal tuelmessand reduccqppiifralionf keratiiagytes inpsofipsts. The
transpl ant ajdiygied TRlo'Hab @ be P wh' 18 35dlc2 fHiuftion :ﬁﬁi%i‘??&}eht CHeAbERi@Bf at | on,
odies of t

i slet cell transplantation, etc. Anti e present 1nvention nmay
t hus be usesttivatedieylvgitex ivobfed inihemguadditl asthdtix eThhgamifobdies plso tambe usedite used

to reverse, treat, .or Qtherw se anglij.orat.e cute all qQgraf. r zenogr aft
rejection eﬁ?aéé‘h‘léét.l"qﬂﬁ*%qq@?ss ché‘égﬁy W*LPSFO‘(‘:a “@@@PE“& Mlhe@a%%an%e used
graft-vepsug,- aﬂ#ﬁ g. t ' ts - t disease
and bongbnautr%rtggvafgra t%gggﬁs- (ﬁsqtogﬁﬁﬁs)%g’s%aﬂg{nﬁwggl? ﬂéelra,nﬁtﬁ cg&;?\{}lﬁ odi es can
be used to invemstionamawbe asefulih pdtiemts andergoiug ov whg hhve driengomhic argam or tissue
neovascul arj zatjon,, such_as_tumr grow h d ncers,. e.qg. TI-cell |eukaem a.
Qt her exanp %ﬂc@éﬁQE%W%G@%Q“&%?&&%WP&&%@J‘?M seases,
SUCh as T NeuiERL] Sksaplaib tHoSvel sRird ks thASplaRIaRGN ibifical bHI thaRkiaG

rellates to a net h’odsgl? Jtépl‘éati r?z;’sglrn(El preventing a di sor%er that s asgltl)’ci at ed
wi th an ovestemgel deinsplanthtionynslet dell-ttaSsplamtation, etd.n whi ch a downr egul ati on or

i nhibitipn of human IL- L.nduced effects is beneficial, ,.co | Sin

adni ni st8ring the ant hﬁ'ﬁ%&ﬁ%gg&ﬁipﬁﬁe&dnYmWMﬁh%W?#?B@P@%’fm%{ an
amount ef f eglidpreh b kéRtafbrejdRtioN 8P be hftd t8r&RiséStreat] &t GlhdrividericlRpdtodi ment
the disorder is selected fromthe group consisting of arthritides, such as

ankyl osi ng apimeliagraft or zenografi sejection ppisedes, sacroileitis, and adult Still's
di sease; -8 Further diseases that can be treated include graft-versus-host disease, e.g.

- blood transfusion graft-versus-host disease and bone marrow graft-versus-host disease
20  Still further, the antibodies can be used to treat a variety of diseases involving IL-15

- mediated neovascularization, such as tumor growth and cancers, e.g. T-cell leukaemia.
Other examples with increased angiogenesis include inflammatory diseases, such as
theumatoid arthritis. '

(, In a further embodiment, the invention relates to a method of treating or
25 preventing a disorder that is associated with an overexpression of human IL-15, and/or
in which a downregulation or inhibition of human IL-15 induced effects is beneficial,
comprising administering the antibody according to the invention to a subject in an
amount effective to treat or prevent the disorder.
In a further embodiment the disorder is selected from the group
30 consisting of |
arthritides, such as ankylosing spondylitis, reactive arthritis, sacroileitis,
and adult Still’s disease;



WO 2004/ 076620 PCT/ 1B2004/ 000484 connective tissue disorders, such as
system ¢ | upus erythematosus, discoid |upus, CNS |upus, |upus nephritis,
sar coi dqQgj arcoi dosis, and polynyositis/dermat bob /600484
opt hal mqug?oég:}ﬁ&?sor ders, such as uveitis and chpreor ?F}Lﬁiﬁito?g@oﬁseur ol ogi cal
di sorders, such as nyel opathy/tropical spastic paraparesis, nyasthenia
gravis, cervical utertafee@RGhiye HEAHIBRMIRAAE SPEmicpBCerftheMaens. and
mul tiple sclerosis; gastrointestinal and hepatic disorders, such as acute
ful mi nant hdipecid fupys, CS dupvakiupugpesphritip sarcoidpeiseGNSrsareoidosissandy| cer at i ve
colitis, and Crohn'.s? di Sgase. .allergic disorders, such as bronchial asthns,;
hemat ol ogi Poleypsnyd S, cute T-cel | | ynphobl astoi d | eukaenia, adul t
. T-cell leukaenia, Sez%&rﬂazﬁzowgwﬂmrd&ﬂrsaaiss&wﬁmﬁw&bﬁe&i@ﬂmem a, nycosis
fungoi des, precursor B-cell acute |ynphoblastic |eukaem a/l y.rrphorr'a, chronic
nyel ogenbus | eukeni a, néxrologion)disoidedrs, sushasmyelopathyysopjealspasiic priapptesisyt osi s,
. large granul ar_J yaphocyt e |l.eukaem a e | asnacyt ,pl.asma cel.l
nyel oma, he%V?sm%'ﬁrg v '%eégggléx%?q:ﬁcqaa%h@g@c}m@y B gyadﬁ@%%gﬁmo&?’ragﬂodal
natural Kilh@hiple écbdrbsib;ynphoma, and aggressive natural killer-cell
| eukem a; skin disorders, such as allergic contact excema, bullous
penphi goi d,  post - bungesneerestisphand kepatie disardsrs, isueteas acutsclmipanthsnatitis,

di sorders, sugh _.as chroni.c ohstructive |un hsea I br osi alveolitis,
and acute %°8§E1F‘r 5?%?9%#‘%? ?%grgcéjglﬂfd}l@ﬁ@?ivgrﬁ? t&n%ﬁcglcégshn ss@%?‘?ggs col orect al
cancer, 1@nd mal i gnant gli@tankstRders! sush aPbrontihl HdnAgr i ved di sorders, such as
allograf t and xenograf t rejection, and graft-versus-host disease;

endocri nol ogi ¢ di sor degmatolegicdizerders: Sichme patte Rysedilpmpheblasteid tpukpemin,

endocr | rdemasio ,_ e _
| sease: vagfitl Lol ARLARE Sser AP AR NSRRI AR I RAAhS,, cbligecoP ©

polyangiitis, polyarteri gl a
ather oscl erfanagsides, pyseasol Baiellakuteipiphsblastic lelikaomillymphemalclasnic ecur r ent
spont aneous bortion,  and endonetriosis; and infecti OLiS dj seases, such as

sepsi s, anduXipesnous isuligsoim eatomysiad lsureonaogrgemetar lymphocytosis, large
15 granular lymphocyte leukaemia, myeloma, plasmacytoma, piasma cell myeloma, heavy

chain diseases (including v, p and o disease), extranodal natural killer/T-ceil lymphoma,
and aggressive natural kiiler-cell leukemia;

skin disorders, such as allergic contact excema, bullous pemphigoid,
.post-burn hypertrophic scars, and lichen ruber;
20 pulmonary disorders, such as chronic obstructive lung disease, fibrosing alveolitis, and
acute respiratory distress syndrome;
malignancies, such as colorectal cancer, and malignant melanoma;
transplantation-derived disorders, such as allograft and xenograft
( rejection, and grafi-versus-host disease;
25 endocrinologic disorders, such as autoimmune thyroiditis and Grave’s
disease; |
vascular disorders, such as Wegener’s granulomatosis, microscopic
polyangiitis, polyarteritis nodosa, giant-cell arteritis, and atherosclerosis;
gynecological-obstretical disorders, such as recurrent spontaneous
30 abortion, and endometriosis; and

infectious diseases, such as sepsis, and AIDS.



In yet a further enbodi ment, the disorder is selected fromthe group

consi sting of ankylosing spondylitis, system c |upus erythenmatosus,

ul ceratiy 1 al lograft rejection and graft-versus- host disease. The
human ant\?8§§+4é0§k%9 the present invention may al so be cdifIBRePH008484 one or
‘more additional therapeutic agents, such as anti-inflammatory agents,

DVARDs (di sease-nodi fyip -1 h t] r UeS I, r Lve agents,
chenot her apeuti cs, an%tl 5%3%&?’%“%3’@%?&5&’ @ﬁlﬂ%ﬁﬁd%ﬁ%%?é&]nﬁgmt éérstﬁgj ect can
be addi ti onednsistihg 0ahEe 10k spondylais, systdgicagni ythBahtostd) akeeative@o]ifi)i bi ti on

of the proinflammtory effect of the antibodies, e.g., an anti-inflammtory
agent, suchallpgraft exjeationdad goftiversis- RosigMeBsg nonst eroi dal anti i nfl ammatory

d . Pref d incl f t icyl at es,
Cox 2 i i bi tor s, - Suc g bl e b e Sons AL g0 MsBiehRhblia Y G B -
such as 5i bwith@hebr flded additiorliHetapeufi©geRts) b&dh 4sNRkifiafhmnidddry Qxens,

(Naprosyn),_sulindac (dinoril), diclofenac (Voltaren), piroxicam

(Fel dene), RMARPs(discasemaddifying antifthgwinatis dyups), #BMUNOsUPRIRGHNE 6g@ts, Rel af en) ,
et odol ac (LQdi.n 0 rozi,n (Daypro). and indonethacin (Indocin). In

anot her enb%ﬁr?en%r?pe;&ﬁgs’ﬁﬂﬂgﬁ&ﬁ%iagglétls'es of the invention can be

adm ni stered in conbi BRéneXindidife)the@ubjeby @nBYARBRionsliy trefted Whthivakelogxat e
(Rheumat rex), hydroxychl oroqui ne (Pl aquenil), -sul fasal azi ne &hAsuI fidine),

E?/ri rkn di ne Braapsaisdhatenhancedheinhibiiion oithe praindlerameiry ¢ffect of the antibediss.or
ot aner 20; F8y i afti Saiar @R knt, SRS dero MM 0l ot NSRS BbeRfOm Pl O

are |L-10, isflambtatoryldri®R Prefeired himd mbludbofdt egamplé;TdspiHgandanberanki¢yl4EE8,0
anti bodi es. _|I n_anot her enbodi nent, the human anti bodi es of the_invention can

be adni ni ste¥ednhiRtersnBichas refacagil (Viexs) B selscexibifsibiapoNeApPs archgent s,
such ' Sandi t ' ).
Further_extnpp ot (MSihy ARUREHEroF T ion dURrAR NaPRE skt <)
cor ti cost er @liwril)s dichofasac(Vediates ) péroxivemh(Beldene), ketoprifeh Crndis), diflunisal

| f ine, antimplarials, b inar, lefl i de,. nj.zoribi ne,
15+ deox} S pel e RhanbusreRe g SiouAle CLotPEbROSBHARBEPPL BTy ci o
tacrolinus {hKmefGlin ARIGcAPLI -thymocyte globulin. -10 WO 2004/ 076620
PCT/ | B2004/ 000484

In another embodiment, the human antibodies of the invention can be
administered in combination with one or more DM ARDSs, such as methotrexate
(Rheumatrex), hydroxychloroquine (Plaguenil), sulfasalazine (Asulfidine), pyrimidine

20 synthesis inhibitors, ¢.g. leflunomide (Arava), IL-1 receptor blocking agents, e.g.
anakinra (Kineret), and TNF-a blocking agents, e.g. etanercept (Enbrel), infliximab
(Remicade) and adalimumab.

Further examples are IL-10, soluble IL-15R, anti-IL6R antibodies,
C CTLA4Tg, and anti-CD20 antibodies.

25 . In ancther embodiment, the human antibodies of the invention can be

administered in combination with one or more immunosuppressive agents, such as
cyclosporine (Sandimmune, Neoral) and azathioprine (Imural).

Further examples are mycophenolic acid, mycophenolate mofetil,
corticosteroids, such as prednisone, methotrexate, gold salts, sulfasalazine,

30 antimalarials, brequinar, lefunomide, mizoribine, 15-deoxyspergualine, 6-mexcapto-
purine, cyclophosphamide, rapamycin, tacrolimus (FK-506), and anti-thymocyte
globulin,

~-10 -



I n anot her enbodi nent, the human anti bodi es of the invention can be

adm nistered in conmbination with two or nore i Mmunosuppressi ve agents, such
as predp cycl ospori ne; predni sone, cyclosporine and azat hi opri ne;
or pr edﬁ@g@g’,ﬂ?@g‘%l osporine and nycophenol at e nof et i | . PEHIBAq1/008184

enbodi ment,” the human anti bodi es of the invention can be admnistered in

nbi nat i i th I - h t t1CS, d bi.ci
(At amycin) i spl at EhatabheserthaEicrs; G HifaR shEpaiSiiins T esif Sitee
(Giadel), a@NHiNRRATPERABIASIdHNHRKAS or HoREHiRinosiEA®dive agthfd, &lthQsanbuci |

(Leukeran). The human anti bodi es according to the invention can al so be
adm ni st er eprednisonnindceyictnspeine; predatsone,icyalospasingmnd azathtopongier enbodi ment ,
~the human anti,bodi es af the inyention can be elldm' ni stered in conbi nation
with one or PHRIRIONE &XF SWWeﬂéﬁWﬁ@’eﬁQ@?%f@? such as topical nedications

containi gg coal tar, fXidiEd ebodRhditSRE Auffan AhiNS3diS61iths BFbRIcH Gabe Oral or
I njected nedi cations, such as corticosteroids, nethotrexate, retinoids, e.g.

“acitretin (hduoiistersd i) cambivgtidrowit pierer nStencliemotinarapenitios, sigh as@okerubicin

treatnments . 1nclude e ur.e sunl i or ot ot her.a . Eunt her

exanmpl es ar EE#WQA?)P ﬁ{sp%ﬁﬁgﬂ;‘ﬁﬁ'e‘ﬂiZ’h?‘”’?yaﬂ‘g@)'?’é??@gg)ePﬁ‘ﬁ‘@}s@%‘%@“&f)ef acept ,

ef al i zumab, cﬁrléﬁho@ﬂ'ﬁﬂﬁ@??ytﬂ)(ﬁﬂ@ X2 N0 SRS, ahdl chlokAaHil erdnly- PRS) .  and
hydroxyurea.” Ot her exanpl €s aré CILA4lg and inflixi mab. her treatments nmay
i ncl ude UvBhwbapantitvdies agentdingrte the-ibvendion|can alsodleaidmiByistetgddn comjuetion witht A)
and P (%%oral gﬁ nmet hoxal en plus ultraviolet A). In a further enbodinent,
t he coIFTJ]\J( si TACSHOPIHEERYS | hvention are administered in conjunction with two

or ‘-nore of the above fhgicARirRIbolitedht ke hifidhh ahtitoddsof themobitionadaamy ( PUVA
or UVA); nmethotrexate + acitretin, acitretin +tphot ot herapy (PUVA or WA);
BL8)

net hot r exat administered én ¢ombingtios with enepymera agantsifor WrAtingpsoriasisy spahias+
toth G .UVB) : . hvd + Ltretin: ' . o+
P hot r exar oG MieaRhrioh el B0 iR vishfh dopfddle or GEL RRROLAIGE

t he human agtal bpihj@sedhedibetions,suolh kOCortodstdidids aslBthoirexfe,ectinoids; @/ghbi nat i on
wi th other antihodies, such as CD4 specifjc antibodies and |1L-2 specific

ant i bodilés. agtereBRiNeRAtase OF cyplesnorias épandimamedeqrsl (P ter ramertomaypeci 1
a1 o o8 Ml oECi AR RABReaRe con)Cored partcul a1y el
2004/ 076620 PCT/ | B200Fhfihér4&dmples are anthralin, calcipotrien, tarazotene, etanercept,
alefacept, efalizumab, 6-thioguanine, mycophenolate mofetil, tacrolimus (FK-506),
and hydroxyurea. Other examples are CTLA4Ig and infliximab. Other treatments may
20 include UVB (broad-band and narrow-band ultraviolet B), UVA (ultraviolet A) and
PUVA (psoralen methoxalen plus ultraviolet A).

In a further embodiment, the compositions of the invention are

) administered in conjunction with two or more of the above therapies, such as
( methotrexate + phototherapy (PUVA or UVA); methotrexate + acitretin; acitretin +

25 phototherapy (PUVA or UVA); methotrexate + acitretin + phototherapy (PUVA or
UVB; hydroxyurea + phototherapy (PUVA or UVB); hydroxyurea + acitretin;
cyclosporine + methotrexate; or calcipotrien -+phototherapy (UVB).

In another embodiment, the human antibodies of the invention can be

administered in combination with other antibodies, such as CD4 specific antibodies and

30 IL-2 specific antibodies. A combination of the present human antibodies with CD4
specific antibodies or IL-2 specific antibodies are considered particularly useful for
treating autoimmune diseases and transplant rejections.

-11-



In still another enbodi ment, the present antibodi es maybe adm nistered in
conbi nation with other antibodies, e.g. other inmunosuppressive human

nmonocl o @W., di es, such as antibodies binding to, @ 1hpred¥dbosstD2, CD3,
CDv, r\gbzg 6 0, CD45, IFN--y, TNF-a, IL-2R IL-4, IL-5 1L-6R IL-7,
IL-8, I'L-10, CDI la, CD20 or CD58, or their ligands; or other

| mmunonodul at ory comawstfdbandthdd-emboainiétitthe presdtEnfibodibs Bidy bk Rdmedistereat her
aspect, the present invention provides a method for detecting in vitro or

in vivo t heinnosthinationgyith piey mtm@dm ¢.gertherammungsinpsessivediumapgnorgiclamabs e

sample to pupedlehasmheRlR HEGITEE MG POR R SO B onal ©

anti body of CD4beCDa8 SIFN-9 TNBL , a0~ 2R, ILgerILly polioRg gL 1i-8)I-her@oi14nder
conditions that allow for formation of a corrpl ex between the antibody and

| L- 15. ConpCBROM05 GRS, onthels ligauds; onether inemunamegdulatory empaings, ey solblpot h

sanpl es, stically significant difference in the formation of
conpl exes L‘ﬂtﬁ%ﬁfiﬁé‘bmm es is indicative of the presence of the IL-15

antigen in the test saitenoBelf&peétClicPréentifdeidrdibrddesa plethoddot nst ant
I nvention WI |1 be apparent fromthe fol | owing detail ed descrl ption and

cl ai ns. Bri dateqtingdn ivitq mnqumepmsgmerﬁgh antigepris pydaplege.gph® showi ng

and dodes, eI TR RaAe pftbans SR dnd EnBRBf bR s AR o RN O
and D8SQ1 08&mpletd be testiell lbrwitR b coliolsatriph tithsa hmmﬁaabmdnﬁﬁwa i r
binding to hLL-15 or the nutant |L-15 proteins DBSQIOSS and 08S in an

ELI SA Fi gur s inveatignorementigen-hiading neriaetherepf weder zondiions thatallovifareot i de

SEQ I D NGs , f

<(31nt |Qbody %@%ﬂ%ﬁ}a?&%ﬁ%r@@v ?ﬁ%&‘%ﬁhﬁg%%&eg@@a e?ﬁ%?n&tn]:sng regi :‘)(r)];n

(q:DR) are. detaﬂtd:&!;gﬁus@ SUERES AYin-both sapdplele axyt aphstatistionliysighifieantnhi bi t i on
IL,-15- at ed, NF a rel egse bé‘f"ﬁ? i body . 146B7 Humn PBMC_ywer e

i ncubat ed TORce i °m%'°n etyigen theisamples GaHva aEBe anti body
or wt h 1%&?:% eﬁﬁ{% 2004/ 076620 PCT/.[ 82004/ 000484
9 gg rr?) or 2 0 rfgﬂf’%tesjcg

(0.1, e ano of TNF-a produced was neasured
by ELI SA Data from Oﬂmtﬁmllubhynd/mduanmgesd the instanbimvention will be apparent

from the following detailed description and claims.

Brief Description of the Drawings
20 Figure I includes graphs showing the binding of the human IL-15
specific antibodies, 146B7, 147HS5, 404A8 and 404E4, to human IL-15 (hIL-15) and to
the mutant IT.-15 proteins, Q108S and D8SQ108S. Serial dilutions of the antibodies
were examined for their binding to hIL-15 or the mutant IL-15 proteins D8SQ108S and
(_ Q1088 in an ELISA.
25

Figures 2 and 3 show amino acid (SEQ ID NOs:2 and 4) and nucleotide
(SEQ ID NOs:1 and 3) sequences of the Vi and Vi -regions, respectively, from antibody
146B7. The framework (FR) and complementarity determining regions (CDR) are .
indicated.

30

Figures 44-D include graphs showing the inhibition of IL-15-mediated
TNF-a release by antibody 146B7. Human PBMC were incubated with hIL-15 (0, 50,
100 ng/ml) in combination with 146B7 antibody or with an isotype control antibody
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Figure 5 is a graph showi ng the effect of antibody 146B7 on IL-2 or |IL-
15- nedi ated TNF-a production. Human PBMC were incubated wth hliL-15 (0, 50,
100 ng/ hi L-2 (100 nghnl) in conbination w 468 1, 1, 10
gg/ m) f%d 5@410#3%5 The amobunt of TNF-a produced was hgyl'fﬁ?’@]oﬂ%p“&l SA.
Figure 6 is a graph show ng t he |nh| bitory activity of antl bodi es 146B7,

ifglr_l\S/edélr(‘)grE@rl’l_ 2 el ncu% Jrg W tﬁﬁﬁﬂﬂgﬁ?ﬁ% pg?irlﬁe}a U%Em#tz ceI s

serial dil uBLISA. dfatd fiomMAwolhtaltily valihtedrs ardshbddAS for 48 hours
[ 3H] - Thym di ne incorporation was neasured to express proliferation (cpm.
The results are presented as nean values. Figures 7-9 include graphs

showi ng the inhibitor g‘?tﬁiizi '&i Eptﬂ

(Figure 8) and 404A8 gurjwsg%r%;h@ﬁ |lr=1(§§fgcetg?%%ﬁﬁ)gd: ro |fer at 1 éﬁﬂ‘ Human
PBMC wer & i ihSubatistdd BNFo pkddutfios. OHuﬁﬁnPBMCrv@érﬁincub'a@&m&ﬁl P15 (8450,a00 9A,
respectively) or hlilr2 (0, 10, 100 ng/m; Figures 7B, 8B, and 9B,

respect i vel 9§/miorwithibik2 (A0 gl ]JH@BTbl(lﬂltglméh HfﬁB'Zl(ﬂlEAl (BinglmDb f&) 72r
404A8 (Figu at 0.1 /M for 72 ho - Thym di ne

i ncor porat i bﬂ%é‘hﬁ%%m% B%"él”ﬁqsd??qs }% Figure 10 is a
graph showi ng the binding of antibody 146B7 to IFNy- sti rrul at ed nonocytes.
Human PBMCs were cultured in the presence of IFNy (500 U m) for up to 2
days (37C). Fl uor escedﬁgurierﬁ:era:gtﬁgh shbwatg ﬂleaﬂnbiﬁﬁ@@cﬁﬁty of atibodienpléB7,was

Dat o s arers B gt et 3 o 2 R R posi 1 ve

st ai ni ng) / ( eaan,- 2%&@&&%@&&%&@%&&&%&1@15@ M@&ﬁ% 6820
PCT11820041000484 Figure 11 shows binding of human rmnoc t'es with anti body

146B7 (paneBerBlddntlmﬁf 146B7; b@ﬁé%%ancbrﬂ%kﬁfoméaﬂl%d -Fhymidinean PBMCs
rersolated an tos re made af.ter.cultu the.cells wth |FNy

(800U i) " &k SRR SR mlTFr APy HnresRle e ares S gt

bi ndi ng of Mr}aﬁ%@rratrc skin with 146B7 (panel B) or with the isotype

control antibody (htgd) (panel A). Human psoriatic plaques were obtained
from patliSents after infornmed consent, and stored at -80C until assay.

TLPUES, ouPre 5L 1o b It AR Ui ) b ieBbl
146B7 (Figure 7), 404E4 (Figure 8) and 404A8 (Figure 9) on IL-15 induced PBMC
proliferation. Human PBMC were incubated with hIL-15 (0, 25, 100 ng/ml; Figures 7A,
8A, and 9A, respectively) or hIL-2 (0, 10, 100 ng/ml; Figures 7B, 8B, and 9B,

20 respectively) in combination with 146B7 (Figure 7), 404E4 (Figure 8) or 404A8 (Figure
9) at 0.1, 1, 10 pg/ml for 72 hours. [3H]-Thymidine incorporation was measured to

express proliferation (cpm).

(- : Figure 10 is a graph showing the binding of antibody 146B7 to IFNy-
25  stimulated monocytes. Human PBMCs were cultured in the presence of IFNy (500
U/ml) for up to 2 days (37°C). Fluorescence intensity of at least 5000 cells per sample
was determined after analysis by flow cytometry and gating on the monocytes. Data
show the stimulation index (S.1. = (mean fluorescence positive staining)/(mean
fluorescence background staining)).
30
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Figure 13A is a graph showi ng the percentage of nucleated cells in
rheumatoid arthritic tissue after treatnent of SCID mce with 146B7 or with
vehicle. Tissues were stained with haematoxilin and eqQsj d
anal ysedVQi2pM4/02Bf 0 Shop version 6.0. Data are shown a%ﬂ?@'&%‘%ﬁﬁ%ﬁo‘ye,m of
nucl ei (as percentage of total area) of mice after 146B7 treatnent (n=4) or
vehicl e treatment (nogy i : ;l“fi% ! 4 H&E

st ai ni ng of xénografte(fuﬁgl?lg&ﬁseﬂ%ﬁh%qlg m cg?&% e?%ﬁﬁ%sﬁ%ﬁ% 6\}‘%94 h 146B7
( Fi gur e 13(jpane] By driwiblBBe (datype eonti8Bntitody (panel A)i HumaddPBMCa wese sblawidng t he
effects of antibody 146B7 treatnent in SCl D/ psoriasis mce. Biopsies were

fixed in forgytespIsWeramadeafier anpsingithgeadlsavith BMEGOPH/mBe Cellewersr ki - 67
nucl ear antjgen.. . .Ei the severity of psoriasis eval uated by
epi der mal t%&?%r%@ég%&ﬁtgh%@gég asured fromthe stratumcorneumto the

begi nning of the rete pegs. Figure 14B shows the epidermal thickness which

was neasured fromthe stratum coneumto the deepest part of the rote pegs. .
Fi gure 14C shows the Emléshw@némwébu@mps@w@&m@hd@?ﬁ@nﬁm})er of

i nf | ammat or B [ [0S .a- Fi : unber
of Ko7+ S MR ERROGE odite) ndiSbdiBRIGI Thdhel ) HeR R S W
psori atic s¢btainedgoai paidnisrafteSHfbinédenséit @ stdredane8°Cwintibaszny.i Disslies 14687
(panel C, with CsA (panel B), or with vehicle (panel A). Three weeks after
t r anspl ant aWeEtainedswith bigtipytatedamtibedigs anbyisu aftex/aqtivatien phkorm radishndoz)
at a dozg O%fﬂ'é% kg every second day for 15 days, or -14 WD 2004/076620
PCT/ | B2004/ "146B7 at a dose of 20 ng/kg on day 1 and 10 ng/ kg on days
8 and 15. One week after the last injection, mice were sacrificed, and a 4
nm punch. bi opsy was taken from each, xenograft. Biopsies were fjxed in

fonnalin for paraffinfieedtd ke &eph showing the peregatagerfgicleated csliifls ki - 67
e : _ g . - : ' ! P ) {
weh 14087 QoUTE0ERRUAM fisyd $hil ERANAYCPSCD mick WHIT4GPT & Bl e " e
weeks af t er Tissuas syerastabned eithrhaemateain aetedsiRSH&Epawbaalysed Avith(Rhotd Slsgyor i ne
A (S t, f 1l / k d f 15.d . 46B7 at
) dose 3% DUHgh 69" Ay ShoRfas TGty <oh HAYEIS CERFCRERL Wl o or
the Tast inpRelifieP146BTRedthicht GRQ) bf V&fde tBRthent (h=2) p@&&m)&&m&% taken

fromeach xenograft. Biopsies were fixed in formalin for paraffin enmbeddi ng
and st ai nedshayr a Kipréentative HéE stamin efixensirgfickRA7tissye in FCHp mishefiemg t he

binding of AntdBR Wi 1557 (Rgii2I53RY O with PBS (Figure 13B).

20 Figure 14 includes graphs showing the effects of antibody 14687
treatment in SCID/psoriasis mice. Biopsies were fixed in formalin for paraffin
embedding and stained in H&E and for Ki-67 nuclear antigen. Figure 144 shows the
severity of psoriasis evaluated by epidermal thickness which was measured from the

( stratum corneum to the beginning of the rete pegs. Figure 14B shows the epidermal
25  thickness which was measured from the stratum comeum to the deepest part of the rete
pegs. Figure 14C shows the grade of parakeratosis. Figure 14D shows the number of
inflammatory mononuclear cells in upper dermis. Figure 14E shows the number of Ki-
67+ cycling keratinocytes. ! '

30 Figure 15 shows H&E staining of human psoriatic skin engrafied in
SCID mice, after treatment with antibody 146B7 (panel C), with CsA (panel B), or with
vehicle (panel A). Three weeks after transplantation mice received PBS (placebo), CsA.
(cyclosporine A) (Sandoz) at a dose of 10 mg/kg every second day for 15 days, or
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bound IL-15. Plates were coated with IL-15Ra and incubated with |IL-15. After
10 mnutes, biotinylated 146B7 was added to the wells. Binding of 146B7 to
receptor.- _houn -15 was evaluated at 405 nmin an EL ; igure 18
is a gr éﬁﬂ Zgﬁ"()@n“#gs t he bi nding of anti body 146B7 to Ik-éﬁg?%g@%ﬁé?fbi ndi ng
of IL-15to its receptor expressed on Raji cells. After incubation of IL -
15R- expr essj4gp7ijaidos€bf 20 Mgty 6  ardl 0 iPXKgUrfithyd 40Rd 192 OmdpRe dier t he
cells after 10 mnutes. Bi ng?jli&ng of 146B7 tg’EId ecepP(or-bound IL-15 was

eval uat ed bijie fasCateatighymice werpeadgificed, aDd st mpt pueh dfiopshi avas tiakenfroom eathe

Bna i agnost ety HPEUG et g A it et iR aREY ohd Bolrl in ey "0

~caused by the proinflammtory effects of I1L-15). As used herein, the term

“proinflammatory effects of IL-15" includes any Imoral or cell nediated
i mmune r&sponse i nducEigubs /6 showssKi-6Tgthining qfthudantpisomatisf skinNengrafied iot her

i nfl t di. at d ' / | f ' fih-Cells. T '
“of the 1 nvekc g e ARebRalY MATE bR Toor Bh ToaTRefy B G R vaneR " o
speci fical l a@élgg. [Thr & wdks PR trRisPRIHtio Mibd reksived PBS\(Bladeiy/ 644620

PCT/ | B2004/ 000484 | n one enbodi ment, the human anti bodies aré produced in a
non- human fcyelnsppsine A){Sanddz) ata dose of 10 mgikgyevsiry: sepond day &updatlags,r pr oduci ng

multiple is h n nQc I | bpdi es, t0,l L+ Q| | gA
Tl o 1 g AR aose PP DRSS n R pOAS TP aahd 13 Cliethiossfist
Accor di 1@| Ythe tt infettioasRRetverd badrified,Rina Al mih pubh bitgsMiak bdkdh Fondosth
phar maceuti cal ggf)trTEQSI tions thereof, as well as non-human transgenic

ani mal s, B-%@0 inpsics syere fixethisy feondinelor paatfimembeddingaandsstaingdafor Kd-6Juch
nnnoclonallﬁﬂk%pg%ﬁ%i. Met hods of using the antibodies of the invention to
detect cells 0 ch IL-15 is bound, and/or to inhibit IL-15 nedi ated
fynctions either in vitro or in vivo, are al so enconpassed by the
i nvention. Methods for, targeting agents tQ cells t which [L-15 is bound
are al so included. |nfig¥ 7%%?3&@% tb“l‘i%ﬂ agibody J4eR7 frregemtetadi | y

e 00 oo T BB ol 508 GO b 212

L4,
forth throughout t det al e

antigen" andinidd] biotirylkied 14617 aras addelto thenwells BingRadif)l 46B7 € receptosl i ncl ude
any variants or, isofornms which are naturall e?a(&rliessed by cells. The term
"ant i body" beymddbdS gas et"é“!%@"@ﬁ%ﬁ@l‘ﬂéﬁ@%ﬂé tibodi es and

Figure 18 is a graph showings the binding of antibody 146B7 to IL-15,
20 after binding of IL-15 1o its receptor expressed on Raji cells. After incubation of IL-
15R-expressing Raji cells with IL-15, biotinylated 146B7 was added to the cells after 10
minutes, Binding of 146B7 to receptor-bound IL-15 was evaluated by FACS analysis.

( Detailed Description of the Invention
25 T The present invention provides novel antibody-based therapeutics for

treating and diagnosing a variety of disorders mediated by IL-15 (i.e., disorders caused
by the proinflammatory effects of IL-15). As used herein, the term “proinflammatory
effects of IL-15 includes any humoral or cell-mediated immune response induced by
IL~15, such as production of TNFa. and other inflammatory mediators, and

30 fecruitment/pro]iferaﬁon of T-cells. Therapies'of the invention employ isolated human
monoclonal antibodies which specifically bind to an epitope present on IL-15.
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any antigen binding fragment (i.e., "antigen-binding portion") or single
chain thereof An "antibody" refers to a glycoprotein conprising at |east
two heav s and two light (L) chains inter-connected by disulfide
bonds, Wé%(gﬁ?@é@n bi ndi ng portion thereof. Each hea\PfT&'?é?%x’P%‘séonpri sed
of a heavy chai n variabl e region (abbreviated herein as VH) and a heavy-

hai t ant The_h t d of
Chree dommi ne. CH . - Gl OB Gpainceh the g adibadiisee Brodipr CBq Renotiint
chai n vari ahgs R DAY, Q\taAbShid RioAkd) cafablé-of du@nghﬁmplsh@weﬁgfistant

region. The light chain constant region is conpri sed of “one domai n, . The
VH and VL rbgmnsnomahnb!eantlbpdlh%to Hubdi{a/g- dmﬁ,llgwnd@gllgmsbmndergomg V-D-J

h bilit t { net
o per sebeapiatintBR P o SRR, AccorfiEhy, Mt R dmEs e ivaian  egions
(FR) . Eagh Widiathnbodiss SIpiRsMdcditichlndofthositldhs ssledfoM wEiRes noxﬁhﬁrﬁﬁﬁled erz om

am no-termnus to carboxy-termnus in the follow ng order: FRI,

CDR2, FR3, ummgenicraimalsd3-vels, &bsteceilémnef@stomasxm h}@@dymﬁﬂonmgﬁng gichi ns

t bi nd t.e 1. t Th t
Co0i one of _EiRoeEnsiEbPue haottes pRRiiRe e e RE b et Rn i ASR I 1 1
host ti ssueg @hichd®! 57§ bound, Gniier DRMIHRE 6P nidETt éBRAOMIAAAE in Vilt6 b g N9

various cells of the inmmune system (e.g., effector cells) and the first
conponent (@) argfalsorencompassedby thednpentienn Mefhedsdior targ@mgeargnnts to cells to

"antigenxbin ti,on" .of dy (or sinply "antibody portion"), as
used he:ig %@?@Fg{%’%ﬂ%a{?ﬁ%ﬁgwgggnents of an anti body that retain the
ability to specifical IyoRiepthat theditestnt ing8itidiBmay be bore #éadily ibhdéeolcen shown

that the antigen-binding function of an ant i body can be perforned by

fragment s oferaih tgrms| h efgmi iidjtio é@@}l@@nwewrferthghrp glart thes
er(:onpassedd@fa_f_l&ga?stcﬁgn&fr m "antigen- binding portion® of an antibody

i nclude (i) a nonoval ent fragment consisting of the VL, VH,

CL and CH donai ns; rrh)atanﬁ("ml)sz L aaitigen’aakd ategletkinr 158 nparisedonpr i si ng
t wo Fabfragrrentsllnk byadlsulflde bri dge at the hlngereglon (i) a
Fd fragdent n%,t@rﬁéwe?%%sf e, ad s ludepany yarigpisr ispforms whigh age » :

consi sting %ﬁé@gbglce fd VH domai ns of a single armof an anti body, (v) a
dAb fragnment al ., (1989) Nature 341:544-546), which consists of a

VH domai n; and (vi) afi‘hlcsterha‘faﬁbo(tydhaslxefmeﬂao hergiminchdes wholy anéhodias @@R) or
(vii) aconblnatton of ..t or relgsolat ti.0 aII
j oi ned by a2y Attgnbinding, eI the"ﬂ%’é B%%P,c)t?{esﬂ%/ E'Had'i‘rﬂ? f th

Fv fragment AnV‘anﬁl%h Fefefdt6 a C%?&grét%&&gﬁfs Gﬁd’ﬁ‘e%vgr :
j oi ned, using reconbl nant et H%(rat ic |inker tdq? enabl es B0

20 light (L) chains inter-connected by dlsulﬁde bonds, or an antigen binding portion

thereof. Each heavy chain is comprised of a heavy chain variable region (abbreviated
herein as Vy) and a heavy chain constant region. The heavy chain constant region is
comprised of three domains, CH1, CH2 and CH3. Each light chain is comprised of a
(_ | light chain variable region (abbreviated herein as Vi) and a light chain constant region.

25 The light chain constant region is comprised of one domain, CL. The Vy and Vi regions
can be further subdivided into regions of hypervariability, termed complementarity
determining regions (CDR), interspersed with regions that are more conserved, termed
framework regions (FR). Each Vy and V1. is composed of three CDRs and four FRs, |
arranged from amino-terminus to carboxy-terminus in the following order: FR1, CDRI1,

30 FR2,CDR2,FR3, CDR3, FR4. The variable régions of the heavy and light chains
contain a binding domain that interacts with an antigen. The constant region-é of the
antibodies may mediate the binding of the immunoglobulin to host tissues or factors,
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themto be made as a single protein chain in which the VL and VH regi ons
pair to form nonoval ent nol ecul es (known as single chain Fv (scFv); see

e.g., Bi ..{1988) Science 242:423-426; and Huston et al. (1988) Proc.
Nat | . Acgjg). ﬁw“i?(sA 85: 5879- 5883). Such single chain EﬁT’i[m&f’%@‘sére al so
“intendéd to be enconpassed within the term "antigen-binding portion" of an
anti body. T .ant i bod r n | ned | 0N\, Lonal

t echni ques El%ﬁ.@hnggar{c}%égﬁwaﬂﬁgg &'?]f"ﬁé ?ﬁ?ﬁlge'%’l’ Fﬁwﬁ}mgﬁr%ﬁ%ﬁt s are
screened f ogorkpddent {Clqhof the chadsital CBMPIIMES sPdtémi Nt act. anti bodi es. The term
"nmonocl onal anti body” as used herein, refers to an anti body, which displays

a singl e binding specilheémm, "astigerabinfimgnertion” of apantibedy (9F sipnly Gandibody

. Accordi ngly, t.hewt “h n I ' t . i hody
o on i sprerRa’ & et BT PR By nib bRBRYsiof bty e S VY
const ant 5r eghilifistodpedifieslyf Hiaddan@iigas (4L, TE- 15yt hagbednshbwnikguences. I n

. one enbodi nent, human nonocl onal anti bodies are produced by a hybridoma

whi ch i ncl udiEigea-tinding funstipn of agantihogincan be peefgareddnEremaiael afilisngthe. g. |

a transgeni e havi ng.-a. ( | S h Y giig I N

transgene a%g{ﬁg)ﬁ?i 5‘% Bkgigﬁggrﬂgu%so%g%ne&?%g %‘gsaeﬁwl '%lri{)iie?%?liyze g{éll -17 WO
2004/ 07662 0bindingiptiidn "W &atibddiein bmﬂa(i?]amrﬂaigmnt, almervakent filgdsnt, as used
herein, includes, all human_anti bodi es that are prepared, expressed, created

or i sol at edcospisting efthenmtVu, (et CHY dpmatnsy 63) adi(ab i irrgmentcnbiyaleat 1 r om an

ani mal . g . i [ t . n

i mmnog?gbupi&%ﬁ 8%%%@5‘? {ngqﬁfl) b‘fﬁbﬁ)@%?sgﬁ‘g? g%&tah&e@lgﬁggﬁg? esg?éi lgégé ’f%er I n
Section | ] (i) QFHB ,faa@hienﬁd&ddsis?d'g efthes\gy atd?a@Hfl r(.’(omaatsl;i(is) aFe Iﬁiaégiiﬂenmmki;sﬁﬁgg to
express the antibody, e.g.,, froma transfectons, apt.j hodi es j sol ate
froma recoﬂ&hﬁé’m@%\ﬁhﬁ?mﬁp&PgéFmﬂW%ﬁpi rrg‘}d}iiﬁ%)raa%t,’ ‘bl'éﬁ'ae’étc()‘ﬁa&ﬁtef bodi es
prepar ed, tech i ; Aekn: kv ol ve
qu i ci ng of gﬁﬁg@%ﬁ%ﬁw@gﬁbﬁ%ﬂgﬁﬁéﬁgﬁéc“e@ Qf[oo ot @?W;ﬂgg%ﬁces.
Such r econbcomplemieutarity datemniinigesgibm (EDRA o1 Glil)e cambination od two pegioons deri ved

f h m J [ | obul i o ' di ts,
however 13 o BAHcdCHBS ek Y fafprally Pedeined b3 & syibels fker EWthemOreny it 1 o
mut agenesi SalfiRfuch HERVAIRRLTBE the FYIRRARAL Of fid MR cdded ToHBiLRpaatd S used,

in vivo somatic nutagenesis) and thus the amno acid sequences of the VH
and VL regi genss,ghey han bagjoined; nsimg resombinaut msthads byapyathetie linkertthatenables

oo | OB S RSB R eSS R
monovalent molecules (known as single chain Fv (scFv); see e.g., Bird ef al. (1988)
20 Science 242:423-426; and Huston et al, (1988) Proc. Natl. Acad. Sci. USA 85:5879-
5883). Such single chain antibodies are also intended to be encompassed within the
- term "antigen-binding portion" of an antibody. These antibody fragments are obtained
. using conventional techniques known to those with skill in the art, and the fragments are
_ ( screened for utility in the same manner as are intact antibodies.
25 The term "monoclonal antibody™ as used herein, refers to an antibody
which displays a single binding specificity and affinity for a particular epitope.
Accordingly, the term "human monoclonal antibody™ refers to an antibody which
displays a single binding specificity and which has variable and constant regions dérived
from human germline immunoglobulin sequences. In one embodiment, human
30 monoclonal antibodies are produced bjr a hybridoma which includes a B cell obtained
from a transgenic non-human animal, e.g., a fransgenic mouse, having a genome
comprising a human heavy chain transgene and a light chain transgene fused to an
immortatized cefl.

-17-



As used herein, a "heterol ogous antibody” is defined in relation to the

t ransgeni ¢ non- human organi sm produci ng such an anti body. This termrefers
to an aRdd bRdM7ds3yi N9 an amino acid sequence or an enc g, (h}'c acid
sequence corresponding to that found in an organi sm_notg gﬁg?@% gé“of t he
transgeni ¢ non-human animal, and generally froma species other than that

of the transgenic nonﬂgm%ﬁ%‘,jﬂ&hl C"a.hsa%i% st%ﬁﬁ%ﬁ@%ﬁgﬂ her ein,

is intended to refer to an anti I'S su ot her

ant i bodi es hauamantitiotlfestkattaraptepared] expeeeed, ickeatdd oz dsoldted by recambimat at ed

anti body that specifically, binds to R. 15 is substantially free of .

ant i bodi es Wg#S, syrbasiakagtibpdics dsplated figaran animat (eghampyse) that 15 Apansgenia; ed
anti body th | LAEs g | 1: f B ver, have
Cross- react‘?‘fltllr y%hi;dtsﬁ@?i %fg ate cﬁgﬁﬁ%ﬁgéﬁ)g&e gréthﬁlél?d@%r %r\é%t eins from
di fferenf sthersfiosn (ddsovibedr furthérein SeotioD delgw)e(d ratibodies ivalyisd Fionds hdst cbiiman

I L-15. In addition, an isolated antibody is typjcally substantially free of.
ot her cel | uiransfomacg &P‘P@Fﬁj&'@@nﬁ! :é&’ﬁOmﬁt@H@l"gﬁB’&d("s@W" esigplated

i nventi on, | i " ' | '

it or ent 1 TRl RbORbIAR:, Sombhiafoilh Bimall ARG 1 B bl B Lo BB KB ared,

- 18 WO 2004dxpréssed) cRetéd dAegldfed B34t othier meuasl thaeinvolve spl¢iag of humim ndi ng”
refers to anti body binding to a predeterinned antigep.. Typicall t he

anti body bi HyEURElepuln SEPP SHTHSPCEIOP AT DN SPRITIER i Feeeabinpg bumary
such asmppérmsbaﬁ&ﬁwebmxémtigg@gg&@bﬁ%ﬁy%m%eﬁﬁ1i&ven | ower when

determ ned by surface plasnon resonan ol ogy Tn a Bl ACORE 3000
i nst runent inrsnmpgicadinsequenced unecertain dbbadimets, lovadvet, suchmdcdrheinagint | body as

the ligand,, and binds.to the predeterm ned antigen with an affinity that i
At | enat  tERLRTbGR Gan BF alRSHEL oD ttaeshet (Boi Wt wEREh L pec 1o
antigen ( e-@ansg&ﬁ@\forlﬁﬁﬁﬁi Ir%segﬁéiﬁbs Esh@@d,tifi%ivgfsgﬂxgﬁéﬁﬂt@%ﬂ@ﬁdjhh&ﬁﬁs%e a

closely-related antigen. T rases "an antibody recogni zi ng an antigen”

and " an anuiipodyidssquerides of the Ve anthVi gegionsafdherscombingnt antibodjestey her ei n

with the.term"an anti whi bi nd ecifically to a antjgen”. The
Ferm i SeherBn AR Rl aqttef ol Brd o Lo tifin dephfing Ve s Ve Hefipenc
equi | i bri unpePAst Mibirally eRisPRithirCthl Aima ahiibsly- geibiifeepeidies MaivRN. As used
herein, "isotype" refers to the antibody class (e.g., IgMor 1g3d) that is
encoded by heavy chai Asasedberein, pdbeterelogens antibndy! iscdefined & 1lation & thepe

. e MR m R B 1

anti body chang&s Trom o g-clas
antibody having an amino acid sequence or an encoding nucleic acid sequence

20 corresponding to that found in an organism not consisting of the transgenic non-human
animal, and generally from a species other than that of the transgenic non-human animal.
An "isolated antibody", as used herein, is intended to refer to an antibody
which is substantially free of other antibodies having different antigenic specificities
( | (e.g., an isolated antibody that specifically binds to IL-15 is substantially free of
25 antibodies that specifically bind antigens other than IL-15). An isolated antibody that
specifically binds to an epitope of [L-15 may, however, have cross-reactivity to other
related cytokines or to other IL~15 proteins from different species. However, the
antibody preferably always binds to human IL-15. In addition, an isolated antibody is
typically substantially free of other cellular material and/or chemicals. In one
30 embodiment of the invention, a combination of “isolated” monoclonal antibodies having

different IL-15 specificities are combined in a well defined composition.
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cl asses. As used herein, "nonswi tched isotype" refers to the isotypic class
of heavy chain that is produced when no isotype switching has taken pl ace;
the CH g@n$10080%0% No the nonswi tched isotype is typica rst CH gene
I medi atel y 030\/\/11st reamfromthe finctionally rear rangedb_{?/?lllw%gﬁédﬂgq%sotype _
switching has been «classified as classical or non-cl assical isotype

switching. O assical iAxQis¥@Rerei, I'speeifid biGART RIRY td ARDBEY Baldipto@vent s whi ch
invol ve at |east one sw tch sequence region in the transgene. n-cl assi cal

i sot ype swi prsdetegming) apégan: Tpicallyy the annprdy bindnwith go asfimibye@Egtsifnat i on
bet ween human_ak h n -7 S;associ ate | et.i on).-gsAlt tive.o
non- cl assi c prg‘ma@ﬂ? %%551 @gk} nilgné?Chs%@Hpr8§“P%F@ﬁ?§mme%r}g’; or' 19

- nt er chr onoRP BBéven 1SCEWhePd dtErtnine B urfich Plasmo¥sonaset (SPRY thhelefyal &
| sotype swit chi ng. As used herein, the term"sw tch sequence"” refers to

t hose DNA sBa&AERRIS3IWWsipsnunentasingreeombinant huownidlrlatasdhe amlytewnd e donor ™

. sequence, typhcallya.a it . .swich,.region i ll.be B.(] €. U L .0f the
construct ré@fbgﬁyl%&geh%fl’e obl %{ﬁoﬂf@epxieﬂ&\é%e{’ﬂnfﬁﬁnt}éego%lﬁ ﬁ‘é%‘?’%és it ch
acceptor” 1 R@kitwovold gregteP@anee Affuliey POBREINED a Hoddpebificantigerd@lgBsiaand the
repl acenent const ant regiggn (e.g., y, s, etc.). As thereis no -19 WO
2004/ 076620¢3¢in) pteo fendbomedete 3 pntigesiara clpsshereldted apfigent (Tha phrages s

occurs, theasfina e Wl Lwpicall. redi ke f t he
construct 8l et EeoBRANE N Gullebi D S inbagy ookt B RRBRIAR' Frealsflh 1 7,
of  car QRohythtatkangeatls hefedi witheheryal"an hhtibodltvidélebinde speciicaligidan nor e
specifically to an immnoglobulin protein. A glycosylation pattern of a

het er ol ogopén%?ﬂl-body can be characterized as being substantially simlar to
gl yoosylation pat t er ngnuhlglvasc Hy s dbiidlid Huuded B 1ttt o BsQREA by ¢ he
speci es of the nonhuman transdehic ani nal )’ Znoone of ordi nary skill in

t he art woukghilikriuog constaritle aglationdy laatibaly-aaiger imteraétiothe  het er ol ogous

anti body as being norg sinjlar,.tg said pattern of glycosylati in_t

speci es of the nonhun;ﬁ“Fﬁgga#%fﬁ’é’n?’@%gné&rﬁ%tﬂe%“l?%‘g%%é?'&s?&d(?ﬁllﬁﬁ ch the

CH gene o} ' : rm"naturally-occurring” as
genegs Ofpat ﬂ%n%(f(iﬁg et g%@%%n%ﬂétéﬁr?g?gﬂlbgeﬁe@. y g9

used herein as ap | ect ers'to the fact that an object can
be found in nature. Fdis usethhgkin, "isotypt spwitghtinglerefars togihk phemdnesmon dy vddduence

2 Sour ce' | RIS @ ARIRP LR FRDHS SRR SR SRR TR 19 o0t B lPBIE ran 1 1

t he | abor at glayse. s nNatural | y-occurring.

A

As used herein, "nonswitched isotype™ refers to the isotypic class of

20 heavy chain that is produced when no isotype switching has taken place; the CH gene
encoding the nonswitched isotype is typically the first CH gene immediately
downstream from the functionally rearranged VD] gene. Isotype switching has been
classified as classical or non-classical isotype switching. Classical isotype switching

( occurs by recombination events which involve at least one switch sequence region in the

25 transgene. Non-classical isotype switching may occur by, for example, homologous
recombination between human o, and human 37, (5-associated deletion). Altemative
non-classical switching mechanisms, such as intertransgene and/or interchromosomal
recombination, among others, may occur and effectuate isotype switching.

_ . As used herein, the term "switch sequence™ refers to those DNA

30 sequences responsible for switch recombination. A "switch donor" sequence, typically a
p switch region, will be 5' (i.e., upstream) of the construct region to be deleted during
the switch recombination. The "switch acceptor” region will be between the construct
region to be deleted and the replacement constant region (e.g., ¥, &, etc.). As there is no

-19-



The term "rearranged” as used herein refers to a configuration of a heavy
chain or light chain i munogl obulin |ocus wherein a V segnent is positioned

i mredi atﬁ)l(yuﬁ%%%?t to a D7 or 7 segnent in a conforngk’g.&ﬁ@%é@ﬁ&pg
A

essentially a conplete VH or Vy domain, respectively. f
i 'mmunogl obul in gene | ocus can be identified by conparison'to germine DNA,

a rearrange %écﬂf&si;lg%ﬁére P&bﬁﬁﬂﬁaﬂopnaa%!a%cufs?ﬁl%rm‘l%p g%éé%ﬁgg f}@g@%‘%ﬁfy as

honol ogy el enent. The term "unrearranged” or’ "ger
used her ei nnofrbe predistablecfromdhecodhstmghent refers to the configurati on wherein

the V segnent is not reconbined so.as to.be i medigtely adjacent to a D or |
segnent . gThe tlar m" nuéséﬁggkf%ﬁﬁlyéeﬂh%t‘?n@?&éég?é"fe\éiaﬁ%q@%ﬁeﬂ{ ded to

i ncl ud - I bi | b
o aCHTERREHe g BNV bk U005, A cpEmnEal) & )

si ngl e- st ubl e-stranded, "but pre e-stranded DNA
The ternt"i moianeglobulii pioteinc Adglyodsytation 'pattern of adetdnelngous antibodyf @mewece t o

nucl ei ¢ aci encodi,ng.anti bodi es or .anti body poytions (eg.,. VH Vi, CDR3)

that bind tgﬁarv%q%ﬁd Do wibsantally siod totajygosm P%Peﬁ%{!?w%%@m ein

whi ch the n i : | . ' | rtion
Hﬁhﬁa‘ﬂot ey &euf.nuc sg&ﬁegﬁéducs@smcrsgeé@@o ahamx%@fo d?%’gk%’?é’%%?%

are free of .eot1 de sequentes “encodi ng antl ody
portions thwhebonelofiondinpey skibltihdhe s sould recoghizenthe ghycoRdativd pafiedy af 16620

PCT/ 182004/ 000484 ot her sequences nay. nat ur al flank .t he cleic acid
i nhuran gengw?w_”%é@‘f L{N@ﬁmff‘?l f fo t@&‘?@y?ﬂf?ﬁ B Fte®and ani no
acid Sque”%%ie%%mé&idhﬁniaﬂ‘imﬁﬁ cmﬁﬁﬁlﬂxaﬁ}’d‘%e%ﬂgciédﬁ%ﬁlvﬁﬁéﬁme@ﬂlgeues

variabl e regions of the human anti-IL-15 antibody" 146B7 of the invention.
I n parti cul afthebm@sgedeNGre demved? correspond to the VH of the 146B7 anti body,

SEQ ID NO 3 and 4 corgespond,to the VL aof the 146B7. anti bod The present
i nvention al so encorrp;@'gggtm &?ﬁ%’@ﬂwﬁ%ﬁéeﬁd&ﬁ@gﬂ%ﬁi@Pﬁs‘ﬁ%aﬁ‘_s‘ﬁ’l%‘? the
sefjuences sgifers @ tHe faét (BHQn dbjdktRan be founki-iﬁnatuﬁé!%?@idnﬁiﬂe,eﬁ‘ﬁblﬁ&)ﬂée ofCi d
sequence nodi fications which do not significantly affect or alter the

bi ndi ng chpelyeedeotide; sequesicethat inpresers ay anorgenise {icleding wireseadbatgandequence

or cont gkni ' cid _sequen . I, kv _
modi f i CZF i oir%glalk nc?ﬁ’%l? rgr%’ll}gqeelgtﬂizife %‘g%hg:h&%%g naﬁ?%gs'ﬂu%éthl}%ﬂ??%@&@a’d?]ﬁ ons
and del et i ofisthe Ibdiritbneis natigalbpocdieringt r oduced into SEQ I D NGs: 1-4 by
standard techni ques known in the art. such as site-directed nutagenesis and
PCR- medi at ed nut agenedibs termpreamrgngedy as WW%?@’@%%E’?‘P&‘F%O iahepvige
ones in whi : : ':;Eg-waﬁd’]ﬂ 'Iﬁﬂﬁ bSus vH: ] ' cid residue
havi ng a si ?n apﬁélgl?e chal n.% [ esll:’%*s am %%%f'}({::% res?bo%{easﬁbﬁg@i ng simlar

si de chai nsimmediately adjacent to a D-J or J segment in a conformation encoding essentially a

20 complete Vy or Vi domain, respectively. A rearranged immunoglobulin gene locus can
be identified by comparison to germline DNA; a rearranged locus will have at least one
recombined heptamer/nonamer homology element.

The term "unrearranged" or "germline configuration" as used herein in
(_ reference to a V segment refers to the configuration wherein the V segment is not

25  recombined so as fo be immediately adjacent to a D or J segment.

The term "nucleic acid molecule", as used herein, is intended to include
DNA molecules and RNA molecules. A nucleic acid molecule may be single-stranded
or double-stranded, but preferably is double-stranded DNA.

The term "isolated nucleic acid molecule”, as used herein in reference to

30 nucleic acids encoding antibodies or antibody portions (e.g., Vg, Vi, CDR3) that bind to
IL~15, is intended to refer to a nucleic acid moiecule in which the nucleotide sequences
encoding the antibody or antibody portion are free of other nucleotide sequences
encoding antibodies or antibody portions that bind antigens other than IL~15, which
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have been defined in the art. These famlies include amno acids with basic
side chains (e.g., lysine, arginine, histidine), acidic side chains (e.g.,

aspartic tam c acid), wuncharged pol ar side chain gl yci ne,
Wl o oy B Binebidingsy

aspar agi ne, serine, threonine, tyrosine; t ophan),
nonpol ar S|de chai ns (e g., al anine, valine; | euci ne, " i sol euci ne, proline,

\egﬁln%leal ?gl)%sfcﬁnﬁéﬁhmgg rorrgglﬁc st de Iéﬁglfnisaf W@r%ﬁpﬁl%CD% §$§I ni ne,

tryptophan, Nmssulmdiféspo%mheﬁuﬂeadimddnﬁmeﬁ&e SjueRbesaudinipRisB the hesiydue in
a human anti-IL-15 antibody is preferably replaced with_another-am no acid

resi due frofheitheVn)saddight ehate (¥i)rvariableregiony elthe humge pyti-IL] Sangibady
- enbodi ment 1458 bof’(}ﬁ@@w%ﬁﬁoxpeld QA8 ghﬁﬁéoﬁwd%&? tPGIIJltCP{h[ Rf‘rtt.wftﬁg a

anti-IL-15 ng sequence, "sSu satura

the resukbti mﬁBmitﬂab&yl SHQ IDINOBandrt ¢draspar] toaheb'gosﬁfeelemm aﬁmbo@y ndl ng
.activity. Accordingly,_  antibodies,  encoded by the, (heavy and |ight chain
vari abl e region) nuclihsgueseat ingentionalso ‘?!109@96%8 ‘YmsE A EREABeICEoNt ai ni ng

t he (heavy [ scl osed
horer n (1 eltodigicpfits” iR alBiced e Ford i B0 IBNOG, 24 it SRASRGE B hpfled
encoded by avid eeqnbmma@fman‘nﬂsamsledummmﬁummeVQ ditee thetsindiagvat i vel y
nodi fi ed. Further discussion as to how such -21 2004/ 076620

PCT/ | B2004/ Sotrebristigyphthg antibedyenspded it the Fpelsptidessareance s cortaiing B8 based
th
o7 L1 18" ol ER S, O Ukl G o RGP BRI ARRIEREES
Ei he term dsmhmbanid mbfmm?gddmnﬁDMMﬁTdeMmum mrbeamh'dducedrmto
esi gnat e reo e ma n e are
i dentgi cal , @ﬁ‘ﬂﬂﬁ}g@ 15}3‘? %éﬁe&gm chﬁg"’o?“c @F%’g?gﬁ e‘?n at | east

kout 80% Oﬁn Feast %%R%fe?hat&fhﬁ gsnééis | &R %fd)su%ét?&n@ﬁhd nmor e

preferably at out 98%1to 99.5% of the nucI eot | Al'ternatively,
subst ant i al inhlnde boepyinexhich thevdmeino tbid residugrie m;damdlwmimbamﬂmmﬂmdﬂne

sel ecti bri d| z.at n co di tiLon the cappl epen th st a For
ani no a\c(sd rr:EﬂW?JIW Fng ?Fdiqg?f i’ Yim® ntity
bet ween t \th@@bea; é@ﬁ&dﬁﬁ%@m EThed $ainidel inBhldelandthéd AFIAS withthaSie SRR Pdingi t h

appropriate insertions or deletions. The percent identity between two
sequences i &g lysinetarginingf histiding), apidic side chains (e.g., aspartic acid, glutamic acid),

uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine,

and

tyrosine; cysteine, tryptophan), nonpolar side chains (e.g., alanine, valine, leucine,

20 isoleucine, proline, phenylalanine, methionine), beta-branched side chains (e.g.,
threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine,
tryptophan, histidine). Thus, a predicted nonessential amino acid residue in a human
anti-IL-15 antibody is preferably replaced with another amino acid residue from the

C same side chain family. .

25 Alternatively, in another embodiment, mutations can be introduced
randomly along all or part of a anti-IL-15 antibody coding sequence, such as by
saturation mutagenesis, and the resulting modified anti-IL-15 antibodies can be screened
for binding activity.

Accordingly, antibodies encoded by the (heavy and light chain variable

30 region) nucleotide sequences disclosed herein and/or containing the (heavy and light
chain variable region) amino acid sequences disclosed herein (i.e., SEQ ID NOs: 1-4)
include substantially similar antibodies encoded by or containing similar sequences
which have been conservatively modified. Further discussion as to how such
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of identical positions shared by the sequences (i.e., % honology = # of

I dentical positions/total # of positions x 100), taking into account the
nunber of gaps, and the Ilength of each gap, which nee i duced for
opti mal %P%B‘ﬁfpéfﬂwof the two sequences. The conpari sogpéﬁm?g%‘ﬂ@‘r’l@gs and
determ-nati on of percent ‘identity between two sequences can be acconplished
usi ng a_ et guBEahi AR} ifti AP ahiies Tin UE BEAAEH batkd HFine oAl 1D, oBly SXATPI €S
bel ow. The pe?%%n@ﬂ%?g{r‘ltity etev?e%%t ﬁ%ﬁé%%d e sgguer?c Is ’cae.ﬂe

det er m ned lightcbainivarigi#lP rpgions) sequencesdiscBB@ddetdinas SEQADKMNos 1 {4 prddlied at
http://ww.&i(?wcon), usi ng a NWsgapdna. CMP matri x and a gap wei ght of 40,

50, 60, 70, 80 and a length weight of 1, 2, 3, 4, 5, or 6. The percent

| dentity between two pHUGAEAE heils,he it "Cubitirliaf RANEREFSinaRAteRBA tRE :
det ermi ned using the algorithm of’ E Meyers and W IV?TGI er (CABICS, 4:11-17
(1989)) Whinitldiasciigen designatpd safuenceds thearedfhwhehbpiiNally eligrecapd eosipared?. 0) ,

penalty of 4 NeHsih GRPropRele Bieonfe Fnerione pr ARl m gacsst o] Mk o "

sequences r4d | ! i ol .
(48) : 444 425 @ 08 eps’a'lagé%? taﬁ?h%b%ﬁ@%d;’gﬁﬁ%%?ﬁf’g‘?ﬁ HEREDf dt 1cktdbol) O

program i n 98¢ taFB5% 0 the noclpatidesg & lfeanativehh bubstntial hqmélngyexists. wiwmthe usi ng

either a Blossum 6 trix or, a PANRS0O mat.rix, and.a wei ght, of 16, 8,
6 ' or 4° arteemeRR SRl e slecive Bybiiicaion Sngitiond R Shn e Hencey
PCT/ 1B2{94/£09¢&f1. The nucleic acid and protein sequences of the present
I nvention can further be used as a "query sequence" to performa search

agai nst public dat abaBessarnine acidseqesnwepiths termdhoinbiogy? indientiessbe degreeof Such
searches can b erformed using .t.he NBLAST and. XBLAST prograns (versj.on
50 Cof Al cBapily BefareR o A oy Seqpsmces b ORpni I EnE S ASRPHSAELN | e
sear ches Caghpbshbria®e inSérfefs v ddlefidi®. NBLAST program score = 100, wordlength
=312 to obtain nucl eotide sequences honol ogous to the nucleic acid

mol ecul es of the i nveEh¢ percemligsitity beiween bxe seqvicncesdna finstipn of drexmunbect h t he

XBLAST oqr scpre.= 50 dl.ength = fto tai 1 RO | d- sequences
honol og g% S gqtﬂﬁ%%a.g?o&técr% S#B’i\% i’ ol "E% ge&pe?%g (ﬁ' ‘f‘i’\/%ﬁﬂ%‘ﬂ?&? 0 %&ﬁ%’”ﬂ‘%gp ped

al i gnnent s fdufticheAMal # 6PPoditisrRas BR0), faRipR GhtoRlcOsuht G midsberof khps dnd the
described in Altschul et at., 1997) Nucleic Acids, Res. 25(17):3389-3402.

Waen uti| i Zenghef asch gaps whi tgbagiroduerst treptibabalisment of thatwhet ers of

L [‘ ;9 ) r ;9 /S mt Ar?ég?n%éf%'i‘%rﬁm : a:%/1%011 o%@&ﬁﬁlc&%d NRkRilatiGR B Bgrcéﬁqgentﬁ? Between

two sequences can be accomplished using a mathematical algorithm, as described in the

20 non-limiting examples below.
| The percent identity between two nucleotide sequences can be
determined using the GAP program in the GCG software package (available at
http://www.geg.com), using a NWSgapdna.CMP matrix and a gap weight of 40, 50, 60,
( 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. The percent identity between two
- 25 nucleotide or amino acid sequences can also be determined using the algorithm of E.
Meyers and W. Miller (CAB108; 4:11-17 (1989)) which has been incorporated into the
ALIGN program (version 2.0), using a PAM120 weight residue table, a gap length
penalty of 12 and a gap penalty of4. In addition, the percent identity between two
amino acid sequences can be determined using the Needleman and Wunsch (J. Mol.
30 Biol. (48):444-453 (1970)) algorithm which has been incorporated into the GAP
program in the GCG software package (available at http://www.gcg.com), using either a
- Blossum 62 matrix or a PAM250 matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4
and a length weight of 1, 2, 3, 4, 5, or 6.
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The nucleic acids may be present in whole cells, in a cell lysate, or in a
partially purified or substantially pure form A nucleic acid is "isol ated"”

or "rend antially pure" when purified away fraq t her cel | ul ar
corrponenta{s&g)roﬂgﬁz&r contam nants, e.g., other cellular P?ﬁ&’&“é’“@é’?‘ds or

prot éins, by standard techni ques, including alkaline/SDS treatnment, Csd
bandi ng, colum chro ogr.aphy.. . ose.gel el ectr.ophoresis _and others well
known in the art. See, g%u%@gcyﬁgf%%ro%gﬁqé@r_l &'Elbeprﬁregpg{nggtglfog R

Mol ecul ar  Brefheste usedar e qubnl de§iince” &y Ybridihey sdafdheipaisepiiftic dhEBasks b

(1987). The nucleic acid conpositions of the present invention, while often

} na nat i vior skguplecisentifiomsiated ssquenses.f Such seahes ean berparfarmed usigg thee | | I(;e),
it st ana N BLA HREREEAS BBl i ShF on Rl 2P LRIRR, A Bl os
t hese nugat21097403- 1Y BRASFAuAEtER sefthks chR BePREMBrAsd Qﬁﬁitﬁ@NBL!ATS’[Hﬁ?#aﬁDw ?r ,

. DNA sequences substantially honol ogoys to or  derived fromnative V, [
const ant, sssore-h&80,awierdiangth =ddda oblainmimientidgssqueanipeschomalpgaus te the nucleic

t enpl at ed.. ( wh "derj ved" i ndi t hat i s.identical
rodi 11 ol { (it Rles Rehe Bveniot STAST ordiin PR ST afropnEd Wi e Shen 11
i s placed | XBOAXT pragtdnddbre = § avdrARARIH= Bitd BbARPANIRG A1Edcqhdhcasi d

sequence. For instance, a pronoter or enhancer is operably |inked to a

codi ng sequia@loggus tp the pretein maieculasafles inyention. cFo obfainsgsgpedhalienmantstfor
respect .50 transcription r | Uences. erahl. i nked ns that
tho o 1024550 Peaen CHga i BLYST B a - BE st BURETRRE e
conti guous @pd7) NdleR AtECREADY(1TR338Y-34 02/ OWhER ufilifing BLIART aﬂcBqu]ﬁj_%&,
contiguous and in readi na frame. For switch sequences, oper abl%B i nked

i ndi cat es tBhASTHEogERSe fanltepasameipiso i the respective pEpZans L.+ EBbASTHnd on.

The term" far L 72 Sl . efer to a nucleic acid
not ecul e c\elllggg)‘%esr%fgﬁrbg%g%%%%r jlpé/{loi ﬂé@bﬁ'ﬂ%igll%g%‘éi d to which it has been

| inked. One type of Vhehotleicaichls nidyetsaprésent Whwhblercefls i atcell tysatef rtihar

doubl e stranded DNA | oop into  which additional DNA segnents may he |igated.
Anot her 18y prartigllx ifind ersuhstantially pupe farar | A wmeleis acidigdisofateds or Diendered nent <
may be lig '{11-5]3, e \(} t ai e of
autononnusaéruggﬁ#lcati%lﬁsi \é)h%ﬁ‘hgﬂﬁ@&gﬁ?ylﬁﬁitho&h icgﬁﬁ%géﬁg%&fsﬁ(?ro uced (e.g.,
bacteri al ventaminatitaye. f1gotheb eclhudarimatledy acidsnorgiroteys, by sthidand teehnigpéess omal

"mammal i an vectors). O vectors ., ,.hon-epi somal m | ian vect pors)
can be intl@@%ﬂ@ﬁkwﬁéﬁm@gm&@ﬁﬁaﬂ%ﬁg uBBH S &eht o t he
host cell, 4pdrdpR6Fesidand others well known in the art. See, F. Ausubel, et al., ed. Current :
20 Protocols in Molecular Biology, Greene Publishing and Wiley Interscience, New York
(1987).

The nucleic acid compositions of the present invention, while oftenin a
native sequence (except for modified restriction sites and the like), from either cDNA,

( - genomic or mixtures thereof may be mutated, in accordance with standard techniques to
25 provide gene sequences. For coding sequences, these mutations, may affect amino acid
sequence as desired. In particular, DNA sequences substantially hoinologous toor
derived from native V, D, J, constant, switches and other such sequences described
herein are contemplated (where "derived"” indicates that a sequence is identical or

modified from another sequence).

30 A nucleic acid is "operably linked" when it is placed into a functional
relationship with another nucleic acid sequence. For instance, a promoter or enhancer is
operably linked to a coding sequence if it affects the transcription of the sequence. With
respect to transcription regulatory sequences, operably linked means that the DNA
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are replicated along with the host genone. Mreover, certain vectors are
capabl e of directing the expression of genes to which they are operatively

i nked. S are referred to herein as "reconbi reSS|on
vect ors” O?oog %6?6 "expression vectors"). In general r}%@!ﬁ?"@ Q08H vectors

of utility in reconmbinant DNA techniques are often in the formof plasmds.
I n the preselieal&Yelr Eﬁsdan ﬁggn,tgzy

mterchangegﬁ*f g% tEus5C aegm%%cl st%t% e ngg?ﬂ%‘ﬁm%% us d‘nﬁﬁP#?&?nvecltngr
However, t h@mnsyetmngmus and it reading fitamei Hof srdﬂclssaqhemﬁeb,eopefabiyﬂmm
expressi on ve rs ch as viral ve or.s plication defective
retrovirused@d! %3%%8% Eégg‘e&f;ﬁfaéﬁﬁ?%‘% éf%ﬁtl‘&jsw’\ty‘%%r a‘;mam ch serve

equi val ent functions. b dRRLinRShtehddd to oS4 ARt st
cell"), as used herei r;fm |§ﬁ|ﬂ%céérfd%§rﬁl?% re%efg?%ea ce réji%l to l\[}‘\ét‘i;h %aé]ﬁ

r econbi nant meolgudseipablewd ttanspdrting hetier nuokeicoabid toowhich itdime beeh fdkedn @arest ood
that such terns are intended to refer not on

cel | but totXPﬁé’fﬁFB‘QéW a%laé %hlelerqfersgééaﬁéégﬁéq% pa”%fﬁ@loﬁub eCt

occur in sugﬂ,ﬁqpﬂwggﬂ Q,l;}gpnt aI
I nfl uences suc rogeny ma n%r'r&’ﬁrm%B? gétta'&be |gfént|ca rv?%&i/ g parent cell,

but are sti Wectomsthedsn additibhal DNAe;egmanerxmfy &eﬂlgatedrmto thestra]@hbﬂleaﬁenaﬁﬂ
herein. As used herein, the term "subject" Jjnclude ‘K non- hunman
ani mal . For V@W%caﬂah? H"l@ﬁ in:3 hst coff miyw "é’rﬂwl nventi on

can be mseq}lt}daug&ﬁgtf : Ao {28 Gbot stthﬁEa'H&HeﬁHF&i@fﬂbf ﬁﬁemana#gﬁo Al

arthritis art r|t|s The term™ non- human ani
all vertebr atmmnalfanquctqm)n@hsr eantbrs (21, MD-@fiSodl I88BMaRETVdcBR )4 BO0484
non- mammal s, .suc

b oo integg Rt R e OR o £ b LD imar nanqiRlin ahe péhodl 80 theretnp e
| further gl Eﬂmaltéu 3108 Wi thO bt GRS APloh Er, obrtaiftvRBNHE! drd Bagblodan

i bodies to 1 Human nonocl onal anti bodi es of the inventi on can

pr oduced us dirgeting the expressiant okgenssto whibhn thpyess operativeiy linkes. s&u&hcrmtdrsmerat iC
cel l r| di t echni que escri bed .b Kohl ar, and l,stein, Nature,256:
205 (1578) * EPeRE B RER M HGonbimEl P e 1RO pEotal e Br g a TG i
princi pl e O PérierdlCopreRiRSvectiTs Bf @ility iﬂh@coxﬁaﬁﬁﬁi DR tedhtiqiediresfid inqhean be
enpl oyed, e.g., viral or oncogenl c transformation of B Iyrrphocyt es, phage

di spl ay t ecHormyeirlagnids. [n thearesest specifioation. dplasmis pnd Svretor” may bersedr r ed

ani mal - syst Gl Pl QE06 2 thd \PalUlY is B TRSst WolnGlbol) Q84 %Erm of vector. However,

the invention is intended to include such other forms of expression vectors, such as viral .

20 vectors (e.g., replication defective retroviruses, adenoviruses and adeno-associated
viruses), which serve equivalent functions.
The term "recombinant host cell” (or simply "host cell"), as used herein,
is intended to refer to a cell into which a recombinant expression vector has been
C introduced. It should be undersiood that such terms are intended to refer not only to the
25  particular subject cell but to the progeny of such a cell. Because certain modifications
may occur in succeeding generations due to either mutation or environmental influences,
such progeny may not, in fact, be identical to the parent cell, but are still included within
the scope of the term "host cell” as used herein.
As used herein, the term "subject" includes any human or non-human
30 animal. For example, the methods and cdmpositions of the present invention. can be
used to treat a subject with an inflammatory disease, such as arthritis, e.g., theumatoid
arthritis. The term "non-human animal" includes all vertebrates, e.g., mammals and
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human nonocl onal anti bodies of the invention is the nmurine system Hybridoma
production in the nouse is well known in the art, including imunization -
pr ot ocol §Mdsntsgsnni ques for isolating and fusing i mu cyt es In .
one enbodi ment, human nonocl onal anti bodi es directed aggil:?l oiﬂ&oﬁ@ﬁ
generated using transgenic or trahschronosonal nice carrying parts of the
human i MR- mYshak Sthhe nohlmamRimRes %g&%(ysa@énco{wncﬁaﬁelﬁ iR, the

i nvention enpl oys transgenic mce, referre o hérein as "Hu m cé" which
contain a Hepiiess, GICrmunogI obulin gene mniloci that encodes unrearranged

human heavy (g and y) ul i-n.se ces, together
with targeted mut at | on&! (ﬁﬁé?p?W%@$F93PEMH?%gg%ﬁﬂ%&@ﬁdﬁgnp% gﬁaﬁ @Waln | oc
(Lonberg, Nollewindisubsedfdis. Nat ure 368(6474): 856- 859). Accordingly, the nice
exhi bit reduced expression of nouse IgMor r, and in response to

i muni zation, the introduced human heavy and | i ght chain transgenes undergo
cl ass SMAt%hI and SP t|cA$$m;lon enerate high affinity human |1gGc
nonocl onal (1994) supra; reviewed in

Lonberg, N. (1994) mm%n@éloﬁﬂ&ﬁhbém%@fﬂlﬁ’hﬁfeﬁﬁsm:ﬂw \}1&33&1&311%9% b3 and

Lonberg,. N. and Huszar, D. (1995) Intern. Rev. |nmunol
Har di ng, F. vaanty c&&mgwngecmqlxes,gsy agithe standyrd sapwtic Sell hybmd@ammnquvhe

oy or L. bl Yy gl e o8 498 7500 ABE U Slnateh, "y e

at (199§} |H3ﬂl:ﬁﬂﬁ;aﬁd> beddi‘mm@?ﬁﬁb‘u&i, iR PrinGpR;, othePdebnbguet for ngbdﬁd:ﬂQB) Proc.
Nat| . Acad. Sci USA 0: 3720- 37 Choi et at (1993) Nature etics -25 WO
2004/ 07662 0nguoriongbatibodivs alse caa be employed, meﬁlrabor oxgoganic rasfimatiozeef J .

e i o SO R R
mﬁrl ment al Phar macdhmetbﬂ'%fiﬂnﬂﬂkyst&i&)foﬁgenetanngthybhd(;ﬁggﬁrhch@tﬁuﬁat i onal

nol ogy .6: 579-5971; Lonberg, N. and Huszar, D. (1995) Intern. Rev.
bnnunol . vdumangnonsslaysl agthodies f the mggionds herguring systety sivbgdemay, v, Acad.

a5 85110 SIRoieRE Ao igheRlpSiparl 45N, IRLf Eﬁ@ﬂﬁﬁ%ﬁ@ e and

: s 1, Shapoiesomaomane cmiabiponia i5, 5 5 S 0t

Nb.bl 5:ﬁ4g’887 0 sur dRoogentp dim B?R.ﬂ?qglﬁﬁltﬂ@é‘f ag‘wt%l 1884,
Hﬁﬁﬁ, SRl d}pxﬁgp ;. WO

Bg/ 1!2;7e publ r'she Jur%gg%’sg¥§9%4 WO 92/ 22645, ﬁgﬁ% | shed %gsc&g%elrl&%%f,l 1992;

WO 92/ 0391 Smnpurie! systhepdatblar thian g moe@xystehe Ipmpammm;thmﬁﬁm ansgeni c
20 employs transgenic mice, referred to herein as “HuMAb mice” which contain a human

immunogiobulin gene miniloci that encodes unrearranged human heavy (p and y) and x|
light chain immunoglobulin sequences, together with targeted mutations that inactivate
the endogenous p and x chain loci (Lonberg, N. et al. (1994) Nature 368(6474): 856-
( 859). Accordingly, the mice ekhibit reduced expression of mouse IgM or , and in

25 response to immunization, the introduced human heavy and light chain transgenes
undergo class switching and somatic mutation to generate high affinity human IgGk
monoclonal antibodies (Lonberg, N. ez al. (1994), supra; reviewed in Lonberg, N.
(1994) Handbook of Experimental Pharmacology 113:49-101; Lonberg, N. and Huszar,
D. (1995) Intern. Rev. Immunol. Vol. 13: 65-93, and Harding, F. and Lonberg, N. (1995)

30 Ann NY. Acad. Sci 764:536-546). The preparation of HuMAb mice is described in
detail in Section II below and in Taylor, L. et al. (1992) Nucleic Acids Research

- 20:6287-6295; Chen, 1. et al. (1993) International I}nmwzplogy 5: 647-656; Tuaillon et
al. (1993) Proc. Natl. Acad. Sci USA 90:3720-3724; Choi et al. (1993) Nature Genetics
-25 -



( HUMAb mice, in particular, is described in Exanple 2. |Inmunizations To
generate fully human nonocl onal antibodies to IL-15, transgenic or

transchr l ce contai ni ng human i nmunogl obulin genes (e.g., HCol2,
HCo7 or%ﬁﬁﬁﬁg@éyg%an be i munized with a purified or eﬁFF@ﬁé@”&”@ﬁaration
of the IL-15 antigen and/or cells expressing IL-15, as described, for
exanpl e, by D t 9 8LHAL4N 1. 5905 829, i 41 d et al.
(1096) “Nar ursr B BB CREm o gy O LML I RRGRI Pt o, GO0 Vel
nce can be Linmimbi. 162:291 3-podd\Acabergdi BY, (1094EMarkite I6R(64THT 836889 Lohbé g ce
wi |l be 6-16_weeks of age upon the first infusion. For exa a purified

| e,
or enri ched Nori9es Handhoaisy Fopeaymental Rhammacoleu s 49ri WaTagetuds etk o
or_enri ched dhog . | “endsetato
Leime 2 S M Plarondt TR BB ek ¥ 8F0-eb 1. LhnEhie N HER sl ! (TSN 78 0TS

in anti badi gy, gl 0fd. B:%$5-97% Hamdiip| P edd MonbergEN| 61998 pA_s N, Wddddd: $6i
e.g., a cell line, ronote i nmmune responses. Cumnul ative experience with

t
vari ous ant 16413361546; BVt of. KBO9G) Misreiiomalyaioy H: 345-354p Seaifadiet, when

anti gon | n CoNp SRR AR ERASROG TR S8R SO R P A e sc
| mruni zat i orss661L0A6} 8,884,8 08,3, 87,2950 hnd\5 1770,409; AP0 liohberCadK £, and BegPhdns
adj uvant. The i mune response can _be nonitored over the course of the

i mruni zat i odntemational} Ul Patept Menhs4asdT tosSusanireg abpintaragtipng] Pyblicatieon Nps.al

£l sa (A0 aQLORAArS JRBRon Sk 11 WA s Ao 16T T o

human i nMmund@b4owWIO 98/¢207, peblished Jim 24, 1991 WO 93/28646 apulilizshbdbDsdedtber 23,
intravenouslé with antigen 3 days before sacrifice and renpval of the.

spl een. GendP82i WR S5 8; ehlishedMaaric]h d 9P ndhe msharalon of HaQ 2 dmusganis o
Lk-15-T 'i?fb&h 2 %ﬁ@&l . i I I ti bodi to IL-
15, spl gnggy es grﬁxg’;}hng no érl%g%gﬂﬁ%% nlﬂ'ggdonmaceagaln gel fzol gt ed and

fused to an appropriate immortalized cell |ine, such as a nobuse nyel oma
cell Ii }he resulting hybridomas can then be screened for the production
of antiggh- PEUMHZAEOSNt | bodi es. For exanple, single cell suspensions of

Ve e NI o GRR p s WIS B RR
can be pl at ednsthrapesomal matestontdining bifman imfrivabglobulinm gemxis (e.gt, HGal2, HCal e,
fol | oved by aghuo el ncubatl o8 i SELE6 SElld TS onial S BerRgs! des
antigen and/or cells expressing IL~15, as described, for example, by Lonberg et al.
20 (1994) Nature 368(6474): 856-859; Fishwild et al. (1996) Nature Biotechnology 14:
845-851 and WO 98/24884. Alternatively, mice can be immunized with DNA encoding
human IL-15. Preferably, the mice will be 6-16 weeks of age upon the first infusion.
_For example, a purified or enriched preparation (5-50 png) of the IL-15 antigen can be
used to immunize the HuMAb mice intraperitoneally. In the event that immunizations
25 using a purified or enriched preparation of the IL~15 antigen do not result in antibodies,
mice can also be immunized with cells expressing IL-15, e.g., a cell line, to promote
immune responses.
(hmmﬂaﬁveexpeﬁemurwﬁhvaﬂousanﬁgenshassmmwnﬂmnthefhmdAb
transgenic mice respond best when initially immunized intraperitoneally (IP) or
30 subcutaneously (SC) with antigen in complete Freund's adjuvant, followed by every
other week iP/SC immunizations (up to a total of 10) with antigen in incomplete
Freund's adjuvant. The immune response can be monitored over the course of the

immunization protocol with plasma samples being obtained by retroorbital bleeds. The
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reagents 10% fetal Clone Serum 5-10% origen hybridonma cloning factor (ICGEN
and 1X HAT (Sigma). After approximtely two weeks, cells can be cultured in
medi um c};‘) y,\% Eﬁ phe HAT is replaced with HT. | ndi vi duglcryhdeso6RBs t hen be
screene By LI ,& for human anti-1L-15 nonoclonal I gMand IgG anti bodi es.
nce extensive hybridoma growth occurs, medium can be observed usually
after 10- 1@1@&50&%@6&1&@@ ELISEQ{&:B&&SG@?JWM@I}; anbmicewite suffiplent tidrs
screened again,, and jf st p05| tive f%re r’r? gG anti-IL- 1g nonocl onal
anti bodi es (tfaﬁﬁltlbréfkﬂé‘&l%‘é‘ﬁnﬁﬁog SIS qr.ﬁlﬁl@l}Sn@fhcan%b? postethe st abl e

subel ones_ aaRal ARSI AkUERY dalls Héiblekat AROCHRT REOAVAHOGod]) i SSue

culture ne har act rizat nerat Il on O tonas Producing

. Human Mbnocl onal Anti bodies to I L-1S Human anti bodi es of the invention al so

can be p od ced in a_host cell_ transfecto using, ,for examle,
conbi natd orgteraieaiHybridomanRroduing Hiwen IOC@G%AWEW@@?@@H%A rret hods as

_1s well knownlnthe
exanpl e, in one enbodi rrg KEBM%%F% gene%sgrg&?&?%?‘ggglg@BEOCI%aﬁgmn antl body
genes, can I splegadytst andtgmpinnedipeetls romm inimatized stichcandbedselated aydfiised to

expression plasmd such as, used by GS gene expression tem I sclposed in
WO 87/ 044620 WOIBW@WB@WZWS d eell hng syali age nwwremyelsewggé 96 IPpsreaniinge |

e 1 nt r oduc3yridbmat B tBltbé birEth ol BE Mekrliiclioh B afloRRe IS RRMMMIANRSE COT, ¢
s e sty ot
? hgse geneséléﬁﬁﬁocﬁcfﬁéé Mtﬁ%g(‘}g“ﬁﬁﬁ%‘lﬂﬁﬂ’éﬂﬂ’ melm: %?Qﬁh&&gﬁ&j éé%r)dﬂg’r ation,

l'i pof ecti nesqel, PPQ){ Gﬁ"i/fr@él% c%b@?ﬂﬁéd at ;@Bant | aﬁ%?ﬁ“!@* ii‘ﬂ'lét'%&gm%ﬂfck&ﬂ&y genes

in the host cel | s expressing th can be identified and
ﬁp ect ed. midsefcxﬂemed by egwe sewk mcrw’atxomnssfewtwmdm cintainingthesidepuasual

Rebonbi nantSeesi 115 TRE CRe Serunt orLarBansihigtdomaonhg Mt R Rt o
super najgntgx mdf Wigm8).! AfeAlppfiimatelPiwo wﬁ&ecé;is%eee ailhire® iymesiasincan be

expressed I n ot her expressi on syst ens such E. coli or in co Iete

or gani sns dWhJ@hﬂlﬁﬂAg‘yﬁtmcpdwlmemwmcﬂmﬂ(ﬂieﬂﬁ&rsﬂe&ned&

anti gons. priB DAL AR R A ons e End i R Ra, Ch B %@ﬁe A0 the

si X heavy giRgwth etturs; iridiunt eafibcstsebvadivsially after 10-14 days. 'I‘he antibody |
' secreting hybridomas can be replaied, screened again, and if still positive for human
20 IgG, anti-IL-15 monoclonal antibodies can be subcloned at least twice by limiting

)

dilution. The stable subclones can then be cultured in vitro to generate antibody in
tissue culture medium for characterization.

( Generation of Transfectomas Producing Human Monoclonal Antibodies to IL-15
25 Human antibodies of the invention also can be produced in a host cell
| transfectoma using, for example, a combination of recombinant DNA techniques and
" gene transfection methods as is well known in the art (Morrison, S. (1985) Science
229:1202).
For example, in one embodiment, the gene(s) of interest, e.g., human
30 antibody genes, can be ligated info an expression vecior such as a eukaryotic expression
plasmid such as used by GS gene expression system disclosed in WO 87/04462, WO
89/01036 and EP 338 841 or other expression systems well known in the art. The
purified plasmid with the cloned antibody genes can be introduced in eukaryotic host

-27 -



determ ning regions (CDRs). For this reason, the am no acid sequences within
CDRs are nore diverse between individual antibodies than sequences outside
of CDRs. wBegis6s26PR sequences are responsible for nostpcqﬂg'b@gﬂg @ptigen
interactions, i1t is possible to express reconbinant antibodies t%at mmc
the properties of specific naturally occurring antibodies by constructing
expressi on \¢eud fich ab ORO-calt s1deS GBS SoRIRRERVely AR dIRASDEE céilslilad pragd | Y
occurring antibody grafted onto framework sequences froma different

anti body wi dnrivid delis.cfungimnrapastceliss The aethasl uped tinsodnemifiese gengs coddi be 1998,

Nat ure 332: 323- 327, _Jones, .P. et al. 986, ,Nature. 321: . and een,

O ol o 0% R0l s T the ap Syt g tledebraticty b st RSfediting ot
framework et affRfacihaihde aﬂ%@y%ﬁeé‘ hGHe RoddlcbRs, Bbifs Sptabiagate idtdodincl ude
genm i ne anti body gene Sequences. ese gernmine sequences wll differ from

mat ure adti Garbe iflsndfied ang sslested. Blesagslls reprssenii the travsfedtesasiwhich eap thendtey
assenbl ed vari abl es, which.ar orne V(D) J. j.Qini dur i.n cel |
mat ur ati on. a@ﬁﬁf&ﬁ%qg%lﬁgx%gs&f?g&ﬁveezaﬂﬁafl?scgﬁﬁggg pﬁé‘ﬂ; %?ﬁtﬁogtﬁg?%g&&%ﬁgﬁc es of
a high affi ghfibod@CanbRAbIAEPSId RirifRdffdrh Aedy calture Beperhatidh and¥E8e1ls, acr 0ss
the variable region. For exanple, somatic nutations are relativel

i nfrequent in the anm Adtemativelydhesgstarned antibody; ganesenibe expressed iDd?ﬂYl@'xarrpl e,
ti i On | afti | I nf. ' th ] t ] | ti
SO e LA BB B B SBB d BPLIR SEBEAPT o

region 40 Fekpressedore, nmany somatic mutations do not significantly alter
the binding properties of the antibody. For this -28 WD 2004/ 076620
PCT/ 1 B2004/ 000484 reason, it is not necessary to obtain the entire DNA

t
sequence of Leular. i | ' I e an intact
r econbi nant I%ﬁ?fﬁ%ﬁf#@wﬁﬁ}%gﬁ%%ﬁ&g%pr 5%‘%{1?’%‘%’?%;%‘[%2‘%“ to those of the
or(i gi nal anti body (seAdiBbdicSaéAEith farget dngenbpralomidantlyIBgh Rarihé al

heavy and |ight chain sequence_ spanning the CDR regions is typically
suf ficient: ﬁ@ﬂfﬁﬂﬁ@sﬁhﬁtﬁﬁs@?m‘?‘ﬁ@tbﬁﬁ?&ﬁvﬁé@ﬂl &]&té’%?@ CQUPletYdYer ni ne whi ch

ant 1 body v air i AR eldRl [CORs, HER s RATH e SO ot ieilalehs WA PPRET N0

anti body varia d
m ssi ng por areanereafivérbebetereerninkdvidual) atitsrdiddahany/segnehces giiside o &IDR4. eader
sequences are cle durin rotein Era%)tlj_rationg%ﬁd dqg not .conirihute to

t he propert F9E345¢ S¢qUARTES 2HR TesRaiblertor mpst Antihodyantigen mtrractionsy ey cDNA

sequences ¢ Bsdiitc feiraRdodthitiny BRI Bk BRNUAAAbhARE Spebig! | on o PCR

anplificati Al'ternative the entire variable region can be synthesized
as a set of ngtually, ocoumrmigaptibodies byoédangbmetilganxpiateion anctorschitiindudd CDRCR

ol | g L S sty S AL B T
sequences from a different antibody with different properties (see, e.g., Riechmann, L. et
al., 1998, Nature 332:323-327; Jones, P. et al., 1986, Nature 321:522-525; and Queen,
C.etal, 1989, Proc. Natl. Acad. See. U.S.A. 86:10029-10033). Such framework

(1 ] sequences can be obtained from public DNA databases that include germline antibody
25 gene sequences. These germline seqiences will differ from mature antibody gene

O

ssequences because they will not include completely assembled variable genes, which are
formed by V(D)J joining during B cell maturation. Germline gene sequences will also
differ from the sequences of a high affinity secondary repertoire antibody at individual
evenly across the variable region. For example, somatic mutations are relatively

30 infrequent in the amino-terminal portion of framework region. For example, somatic
mutations are relatively infrequent in the amino terminal portion of framework region 1
and in the carboxy-terminal portion of framework region 4. Furthermore, many somatic
mutations do not significantly alter the binding properties of the antibody. For this
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I nclusion or particular restriction sites, or optimzation of particular
codons. The nucl eoti de sequences of heavy and |light chain transcripts froma
hybri do to design an overl appi ng set of synt '

ol i gonum(g%@é}gzﬁg% create synthetic V sequences with Pgi}ﬂﬁ%"gé{f"mé% no acid
codi ng capacities as the natural sequences. The synthetic heavy and kappa
chain sequepcesn GAR mdt hécehsaly RIBULER AL %ﬁ%ésfdémmlmxa“
strings of repedted nucl eostalhfje bases arﬂe{ﬁlérh?t%’?rg%te to facilitate. ym

ol i gonucl eobrdte teszentdatesinsintactireP@Rbanapt arftibody having bimdingepropettiessintilaoto

initiation gites.are . incorporated i n ak!'s ru ozak, .1991,
1 Biol. Che OSQBBEGM% Y (ﬁ?ﬁmw&sgg f‘@z%@%iﬁzgééd%a@ﬁﬂlr eam
.of the tran ' i hP bR diRd &d 28 i j shehki kn
variable r eg%ﬁys@ﬂtlh%ﬂg%@%@gﬁ cgl%,g%eaﬁgk? gélrB g%g?%‘%ﬁgﬁnéﬁb‘%%"ﬁgﬁ i
strand séqupmpese.aflke partiddesequmnae is med t@detehting whichogeiraidina ypriable amd jelining he

.mdpoint of the correspondi ng .non- codi ol .gonucl.eot i de. us, far each
Chal e "t he. FFCSRAETBGORARUNELR Hetzenbihen SatteD T aratle e S trubne
stranded Sekéqu%ﬁ@éis%l?&%s@&%ﬁntiﬁn%s' SortiotOSF tha!GArdld R8s T BRavP AR E%ﬁre

then used as tenplates to produce PCR anplification products of 150 00
nucl eot i des¢chaiy héadat $equenes aregleaved dikihg proteiy nwturatiomyaiddd egdtcoutribatt towi | | be

br oken do into t.wo ol.s whi.ch.are separately amplifjed,t nerate two
over L appi ng ISGROPSHBLR/IES SOk AIGBOGT e P A0 P 1 FAUERE £lehed (ONTA SHUERER by
PCR anplyipf i eat bOEohBink®Hith s&ﬂﬁeﬁ@ﬂﬁé&ﬁﬁleﬁﬁ&ésﬁ%ﬁ ati6H bPPCR! :Ixnﬁlﬁ%aﬁbﬁ.o be
desirable to include an overl apping -29 WO 2004/076620 PCT/1B2004/ 000484
fragment of Adtematizelyytheentitegrariableaiegion cas besymthesiied as aisetodfisliorigoverapiing)
site of the _kappa, l.i,ght .chai,n, ar Agel. si.te if the 0 heavy chain
T the P ShERRBleokif Anae ttiaed b POR atiinciidit picrat o, SRR e Doco

| rcdp the expmestsie ApioeAbR. TS pidcdsslas cditfin a@edifipes edhed drediMtionnst | 1 ght
-chain variable regions_are then_conbined wi th cloned pronoter, |eader

sequence, t iehsion erdmriqularirggtiiefion sites.desopsisizating of pattishler sedonsegi on, 3’

untransliat ed, pol yadeqyl il Qa0 ubdARRERLRY AR LR ARy FRRHENCES 1O
orm expr essi on vector constructs. € neavy~an g Cchal n 'eXpr essi on
constructs agbridvmcaensabed desigh aa detlghping st bfsyntistictoligontcledtilds toaeatel | y

transfected, or ,separately transfected intg hqgst cel]s which are then fused
to form a h&withetin Y sequsneesoyithyideptieal apnng #ad ceding pangsities as thedatyzal

(Bxampl o 1) oot TES SyRRC Ry dud RiprPH R soffdnoe i ABSF ipdee R

sequences in three ways: strings of repeated nucleotide bases are intertupted to facilitate.

20 oligonucleotide synthesis and PCR amplification; optimal translation initiation sites are
‘incorporated according to Kozak’s rules (Kozak, 1991, J. Biol.
Chem. 266L.19867019870); anid, HindIII sites are engineered upstream of the translation
initiation sites.

(_ For both the heavy and light chain variable regions, the optimized coding,

25 and comresponding non-coding, strand sequences are broken down into 30 —
50 mucleotide approximately the midpoint of the corresponding non-coding
oligonucleotide. Thus, for each chain, the oligonucleotides can be assembled into
overlapping double stranded sets that span segments of 150 — 400 nucleotides. The
pools are then used as templates to produce PCR amplification products of 150 —

30 400 nucleotides. Typically, a single variable region oligonucleotide set will be broken
down into two pools which are separately amplified to generate two overlapping PCR
products. These overlapping products are then combined by PCR amplification to form

the complete variable region. It may also be desirable to include an ovetlapping
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V heavy and V kappa |ight chain eDNA sequences could be used to reconstruct
conpl ete heavy and |ight chain m nigenes. These plasm ds can be used to

express human 1gG x or 1gGAx antibodi es. Fulplyy RyeRgecasd chimeric
anti bodi‘fe;‘gqg‘*‘%t’%% present invention also include | gezl,P 1gG3, IgE, 1gA IgM

“and 1 gD antibodies. Simlar plasmds can be constructed for expression of

ot her heavyfragiaédt of getheaes or lightfchhin BXRAMTEEION (RChditid the BbebsiewTithé Bipia
| anbda |ight .chains. Thus, _in another aspect of the i_nventiqgn,

th
struct ural Hechpiasorghe Agel siteid theganma heayy chain) Bb@aeé’g%mpﬁ@cqtmgm i on,

nuan ant | - PR Saggil SR8 bl o po URREG oo BICPReetoh VEL Boneltubi CLCTL

the antibodi es of theTheweshdtartedticavy asd Ritidhaig viatiable rddionsd\dre then :
specifically, one or_ nore CDR regions of 146B7, 147H5,, 404A8 and 404E4 can
be conb? nedpmiinedBith slaned pigmeter desder seauenses ranplationinitiation deadsnsequens, t o

create addit] C ' - | gﬂhi - | L:Hiﬁ ti bodies of .
t he i nvent |%&ﬁg&ﬂgﬁ%{)@d?;%&ﬁ%ke\éaﬁgﬁ%ﬁgﬁg%ﬁﬁe% eonltnven ?(g]h provi des a
nmet hod for sequeses to@rdrexpivssion kectbr conkirikasly ThOhgviyShd Gighbelanaeipissivn

anti body conprising (1) human heavy chain framework regions and human heavy

chai n CDRs,Copsves farkhe sampfipedinto asingleaenionene-tiensigrteds serpallydramstestsfanti ses an
. S - . .
Floure o (GPPRAEREEadfuftd it h63 TR WNGN hiked RIMERGRROP oy AAGRE'T) ' "

human | 1@htbothahaing.r anewor k regi ons and human |ight chain CDRs, wherein at

| east one of the human heavy chain CDRs conprises, an am no acid sequence
sel ected from -30 WFPhenidsdonezin pastupbonad epossien veplorsier Rsmag {

nsEq 1D i el Bulhe) BonBIC B s BlastBl GERTRAMRA BRI arofBef]
Tk\'e abi | i t yv GeathandVitk4ppa YighteHain€DINA-stqudss &sldbé ased toecconsinng st andard

bindi ng assays, such as those set. forth in the Exanples (e.g., an ELISA).
Since it iscampletehsavpand light ehaip minigenesy fkhesrphasmids ¢9n beysed 19FEPEAYMI n CDR3
1K

Jonei | \ . \ S ole vy TR .
Speci 1 18 SonbiPRIeA0h: PR DiphACE 1l Ml &l iimeric antibodies of
ant i bodi es & ptdientiifivealioh @Boihelidd RG22 GE B pAL, IgMbandIghy aitibodieky conpri se

the heavy and |ight chain CDR3s of 146B7, 147H5, 404A8 and, 404E4. The
ant i bodi es Yimitan plaswids cap bgcpagructed forsgpsessionnf ether heavarehain isolypes. anéer404£4.

The ant i bod} e idh o GhtitifesC O sfiE 6o e tndt@3 7, 1475,
Thus, in another aspect of the inventton, the structural features of an
20 human anti-IL-15 antibodies of the invention, 14687, 147HS5, 404A8 and 404E4, are
used to create structurally related human anti-IL-15 antibodies that retain at least one
fimctional property of the antibodies of the invention, such as binding to IL-15. More
specifically, one or more CDR regions of 146B7, 147HS, 404A8 and 404E4 can be
(7 ' combined recombinantly with known human framework regions and CDRs to create
25 additional, recombinantly-engineered, human anti-IL-15 antibodies of the invention.
Accordingly, in another embodiment, the invention provides a method for

i)repaﬁng an anti-TL~15 antibody comprising:

| preparing an antibody comprising (1) human heavy chain framework

regions and human heavy chain CDRs, wherein at least one of the human heavy chain
30 CDRs comprises an amino acid sequence selected from the amino acid sequences of

CDRs shown in Figure 2 (or corresponding amino acid residues in SEQ ID NO: 2); and

(2) human light chain framework regions and human light chain CDRs, wherein at least

one of the human heavy chain CDRs comprises an amino acid sequence selected from
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404A8 and 404E4. The antibodi es can further conprise any conbi nations of the
CDRs. Accordingly, in another enbodinent, the invention further provides
anti- | Lvi®2midbtdsesli es conprising: (1) hunan heavy chai petagdtBYiioliss €91 ONs,
. @ human heavy chain CDRl region, a hunman heavy chain CDRZ2 region,; -and a
human heavy chain CDR3 region, V\,herel n the human heavy chain CDR3 region is
sel ect ed frﬂi@&ﬂﬁo@aﬁ?&‘équeﬁfzeslmmim Bekrééphding fagfin®¥aar! e, a
human heavy chain CDR region of 14637 a%%ﬁ%&mﬁoﬁ Fi gdg;ﬁe Zg(agirin
correspondlmgldamﬁbsﬁ‘almgm@sﬂ)iues in SEQIDNO 2); and (2) human |ight

chai 1 CoR2 1 egi on. —andisrein S RpGP e e oD PRI Batd, o U he “hurman
light chai nTﬁD%ihl;eafmemﬁamtemlpwmmmﬂéﬁ&mﬂﬂm& 404A8
and 404E4, for exanple, a human Ilg t chain CDR regi on of 146B7 as shovvn in

Figure 2 (Msamﬁu@bvdh@ﬁ%gtmm Eamples @gasn ID NO 4), wherein
-the antibody bind hai
ChR2 andror the 1 gnt SHS .IHI%%&E‘H%%%W“ Rt oy SRR R g By Ala T Y o

anti body magDRS ddif4ins prap idull@] ﬁiﬁﬁh‘tﬁnﬁbw in t%dﬁx@%@@ﬁbﬂﬂﬁafﬂrﬁtbtof@hal n
CDR1 of 14637, 147115, 404A and 404E The CDRI, 2, and/or regi ons of the

engi neered amttbodydpean mwbemm@némb@ pfﬂt@m@t@ms@pw #sehci d

Fovover . N IReREBrefirab(y i i henty &ﬁbﬁ@gﬁ@é@?‘iﬁ%ﬁﬁﬁf e 2t on

from t hagexagd ACHR Se4RE MiRSantibodits Bifthed ot omptiié At GDR24F E46BB ) 4THS,
possible while still retaining the ability of the antlbody to bind IL-15
%erwﬁw dige futhe

ef f ect i vel y40448 Qﬂd4 futhee eangompnrise she GRR1S 1AEBE 7HL y, in

CoRs that af AT hd 4l BRBESARE oGNS sonlie ity CAPRRRIEI BEETR "oses

9 Yo or 99.5% i dent i calAcbOrdmgyanarmher @Rﬁhméntlﬂléﬁivenhéﬁtfﬁihe#@éd\&de&nﬂtb
404E4. In a i on si npl y. bi ndi.ng 1 en neere anti bodj es such as
t hose descﬁrﬂ.ﬁ %smwgsgﬁéawe ¥y ¢ ?f lre@wnéfa frRas heavy
functi oRgl [ blndlng
to humaggl L%@Qanc}il nﬁﬁgi’tl ng 3#&?5 | nduclé% é( roﬁ%?l ammtory e? ect (2)

i nhibiting CDHIaregmuhuw&eiENﬂia hpmadtheanmhamcmRéengopMﬂlémcbﬂmmnhe CBR33

ngg' tnﬁatnoah %Jﬁéf‘iﬁ;%mﬁ %Wﬁﬁdgfl et lﬁg’d"l 3 b 2 CO ﬁﬁ%& g‘é‘%ﬁ‘ﬂance

146B7 as shown in Figure 2 (or corresponding amino acid resulues in SEQ ID NO: 2);

and (2) buman light chain framework regions, a human light chain CDR1 region, a
20 .human light chain CDR2 region, and a human light chain CDR3 region, wherein the
human light chain CDR3 region is selected from the CDR3s of 146B7, 147HS, 404A8
and 404E4, for example, a human light chain CDR region of 146B7 as shown in Figure
3 (or corresponding amino acid residucs in SEQ ID NO: 4), wherein the antibody binds
( IL-15. The antibody may further comprise the heavy chain CDR2 and/or the light chain
25 CDR2 of 146B7, 147HS, 404A8 and 404E4. The antibody may further comprise the
heavy chain CDR1 and/or the light chain CDR1 of 146B7, 147HS5, 404A8 and 404E4.
The CDR1, 2, and/or 3 regions of the engineered antibodies described
above can comprise the exact amino acid sequence(s) as those of 146B7, 147HS5, 404A8
and 404B4 disclosed herein. However, the ordinarily skilled artisan will appreciate that
30 some deviation from the exact CDR sequences of 146B7, 147HS, 404A8 and 404E4
may be possible while still retaining the ability of the antibody to bind IL-15 effectively
(e.g., conservative sequence modifications). Accordingly, in another embodiment, the
engineered antibody may be composed of one or more CDRs that are, for example, 90%,
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(SPR) technology in a BI ACORE 3000 instrunent using reconbi nant human |L-15
as the analyte and the anti body as the |igand; (4) binding to an epitope

| ocat ed zyanNd/ or chain interacting domain of [a2bd47ob@iss ( 5)

I nt erferlargbgio\?ms?ﬁ6%ohe bi nding of Asp8 of human IL-15 to the S-unit of the ‘
human | L-15 receptor and/or of Gni 108 of human IL, 15 to the y-unit of human
IL, 15 recOp¥)B3%d)I%N% ddenticaldo oac eptore CDRisaf hd6BT, 147HE540448 afd ndi ng to
human 1 L-15 @nﬂ‘tl nhibiting the ability of human IL-15 to i nduce

par aker at ostt 4 ‘8) binding to human IL-15 and inhibiting the ability of
human IL, 15 to indugg .&@}ide i EnplybmHRRINES, CRRinbdre hitholdfResRuBR A and
inhibiting the ability of hlumadr’]%1 I?)bl]S to@ I ndice prgla;lﬂferation g‘? thbse

ker at i nocyt described Above(midy) bosabetiterhfor theimnetentionh ofl Sthanfitnctidriab ptdperticsiod abi l ity
of human _IL-15 to induce chenotaxis of activated |eukocytes.

Char act ePi z&P‘i‘lEﬂﬁh?i"‘fOfn eWEﬂ?@E‘I“E‘r?ér Anti bodies to H, 15 Human nonocl onal
antibodi es of the i nveNiiAfing 3 hiat 1018%5H8 HiZ6Hn Bhd§9 to IL-15 using
a variety of known tegpﬂ? queg. Generally, tlildeﬁant%g([)rélses arge initially

char act er i z prhibffariinht®sy effedtsf | y, microliter plates can be coated with

purified I1L-15 in PBS,, .apd.th pcke i.th irrel.eva otejns .such as
bovi ne serum al bumi n %%)Bgﬂﬁnﬂ?ﬂeﬁfg%‘q%ﬂcéég&%ﬁﬁf’ %oﬁ "B]Ii Hgoﬁ’é%a?ﬁ%

| L- 15-i mruni zed mi ce iagd 3 : ; ; o HBROOHs

each well and incubat gﬁ for %%Bi%ﬁl?g%%g%)ﬂ%%%gtcg%& vvash%gp(\?\n@[?h
PBS/ Twedfl  26leasithan lapproxincatelyti®d Miwhenaletppminedrityi subfsomplasmen Fesopmeei f i ¢

pol ycl onal ent onj.u Iﬁgl.i e phosphat ase . for .1 ho 37C.
After washi ﬁgﬁﬁ“ﬁ@”ﬁ?@&%%@%mgo é‘}fgﬁwgﬂp %%E{Draﬁ&@m%uﬁ’giﬁ yzed
at OD of 40%e Eambihy anfibsdy athéigdyel op the highest titers will be used
for fusions. An ELI SA assay as described above can be used to screen for

antibodies and, t hus (4)Ybihding tovers epitepe located mrethe §t and/ar ¥chaindntemhting posi ti ve
reactivity \ﬁl th.t rﬁf L- I@_S%Q?i,m'runogen. Hybridomas that bind, preferably with
Y R Ty

hi gh affini Ay than be subcloned and further characterized.

One clong from each hybyintpfeing Wittole bRidaigst AdpA of Baahn VLAY 19 the Menipaf ent
cells (by ELISA), can then be chosen f%g maki ng a cell bank,

the human IT.-15 receptor and/or of GIn™ of human IL-15 to the y-unit of human IL-15
receptor;

(6) binding to receptor-bound human 11.-15;
(7) binding to human I1.-15 and inhibiting the ability of human IL-15 fo
20 induce parakeratosis; |
(8) binding to human IL-15 and inhibiting the ability of human IL-15 to
“induce epidermal thickening;

(9) binding to human I1-15 and inhibiting the ability of human IL-15 to
C ~ induce proliferation of keratinocytes; and/or
' 25 (10) binding to human I1.-15 and inhibiting the ability of human IL-15 to

induce chemotaxis of activated leukocytes.

Characterization of Human Monoclonal Antibodies to IL-15
Human monoclonal antibodies of the invention can be characterized for
30 binding to IL-15 using a variety of known techniques. Generally, the antibodtes are
initially characterized by ELISA. Briefly, microtiter plates can be coated with purified
© . IL-15 in PBS, and then blocked with irrelevant proteins such as bovine serum albumin
(BSA) diluted in PBS. Dilutions of plasma from IL-15-immunized mice are added to
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and for antibody purification. To purify human anti-IL-15 anti bodi es,

sel ected hybridomas can be grown in roller bottles, two-liter

spi nner - Wask@06620t her culture systens. Supernatants spefigRod/bdoi®r ed and
concentrated before affinity chromatography with protein A sepharose . .
(Pharmacia, Piscataway, NJ) to purify the protein. After buffer exchange to
PBS, the coesenweltndincubatedforde2 hours acdV°0y Thepdadesmt mashedsBitle PBIS/Tw ¢ean
coefficient

Gel el ect r opiana B ibaiat wilhf elamoluision TeCri sattic RONRLGTEN FRRRENY 1 ( he
sel ected huggy g&t&m&&x&aﬁl a%@lfmalnﬁdlﬂ‘aﬂi}?@ bAﬂ&\%r& X 231%51@1068

each anti body "can be bi ot nyl using comrercially avai reagents
- (Pi erce, Rodkvelopkd with ABT S)Substyite,tamd aitlyzdsi st gf 4G wfﬂrdﬂg,cmw whithh a

streptavidin | ghel.e r termn t.he isotype of purified antibodies,
i sotype 5ELB§$§°‘&QW%6E" E %@3’%%&’ %P%cogni zed techni ques. For
-exanpl e, wells of m %JPELISE{ aﬂh?h@&es%ﬁﬂe@ﬁm‘&@%&?ﬂe Welifo ddedDforan@odies
anti-human 1 g overnight at 4C. After blocking with 5% BSA, the plates are

reacted wit hnd,ﬂhmghybﬁabdmanihatqirmb aanbodawhmhowrpqsuwefwwﬂvms withdbe IL-

¢ eact od w15 SPEHEREE TR st Gk rofeAey 1igh Spnarie e 6 B8Rt e

probes. Pl gk %ﬁbﬁéﬁed%ﬂ%ﬂﬂ&@hﬁ%&eﬁﬂ&i y@.%uaﬁe 65t RRbrifdM4E which efihls t he

bi ndi ng of nonocl onal antibodies to live cells expressing IL- 15, flow
cyt orret i c fe teactivdtychf thy pastitycelle @iyl ELISA scaartbi¢obe Mf@m%mlﬁwlm g

menbr ane- bound .| L - nder standard growth conditions) are mxed wth
vari ous con %f?rﬂﬁagﬂ&%‘}n%ﬁ B% onal antibodies in PBS contai ni ng 0. 1% BSA
and 0.01% NaN3 at 4Cfqp urﬂf%hiﬁﬁshnaﬂﬂmns%ﬁmdws stloGe@ By Bridodiag cagbeted with
Fl uorescein -33 WO 2004/ 076620 PCT/ | B2004/ 000484 | abel ed ant | - hunan I gG

%body un@erwn erodlgniotidess dve-titan spingen-flaskp or atleyculire systens. Supemtagts The
Sa

| es can scatter
properties t"g'?‘dg g%’ﬁ%gﬁgx?éﬁ%ﬁge@gé@%%r Hg#%ﬂ%wgeﬁﬁ i bodies is
det er mi r&d. séphaﬁdstee{miminauﬁ, BisCabywai mtéﬁmwmmmmmmm > used
(in addition_to or instead of) the flow cytonetry assay., Cells can be

st ai ned exa@ﬂsyﬂﬁonﬁmpﬁé@%@@ﬁmﬁﬁﬂwgmmé@%ﬂ 43 gingtioneeredligientioss copy .
Thi th d
di Irnsnlmsaheg gen5| |V|)y]!"ﬁ)§epen§.|i ng Igé éiég e&g{‘w?ﬁeelbéa{%ﬁt{sgxoggﬁ %?‘libYL 15

human | gGs mgqu;pbuﬁbhmthmchsted for reactivity with the IL-15
' To determine if the selected human anti-IL-15 monoclonal antibodies

20  bind to unique epitopes, each antibody can be biotinylated using commercially available
reagents (Pierce, Rockford, IL). Biotinylated MAD binding can be detected with a
streptavidin labeled probe. To determine the isotype of purified antibodies, isotype
ELISAs can be performed using art recognized techniques. For example, wells of

( microtiter plates can be coated with 10 pg/ml of anti-human Ig ovemnight at 4°C. After

25 blocking with 5% BSA, the plates are reacted with 10 pg/ml of monoclonal antibodies
or purified isotype controls, at ambient temperatare for two hours. The wells can then
be reacted with either human IgGl or other human isotype specific conjugated probes.
Plates are developed and analyzed as described above.

To test the binding of monoclonal antibodies to live cells expressing IL-

30 15, flow cytometry can be used. Briefly, cell lines and/or human PBMCs expressing
membrane-bound IL-15 (grown under standard growth conditions) are mixed with
various concentrations of monoclonal antibodies in PBS containing 0.1% BSA and
0.01% NaN3 at 4°C for 1 hour, After washing, the cells are reacted with Fluorescein-
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antigen by Western blotting. Briefly, cell extracts fromcells expressing

I L- 15 can be prepared and subjected to sodi um dodecyl sulfate

pol yacr yiwaongdaronrto €l ect rophoresis.  After el ectrophorepesiplotiocasgaar at ed
antigens will be transferred to nitrocellul ose. nenbranes, blocked with 20%
mouse serum and probed with the nonoclonal antibodies to be tested. Human
| gG bi ndi nglabaledtmud&ﬁmnlgd}amﬂm@ymderﬂmmdogditmhkasihaqoripimpmmaise and

devel oped wi t h ,BCl NBT ubstrate ta Chem Loui s, MO .
H. Product i SRUMPE-T Pﬁ G Py LD Sl e e TRBRPHAGHE gt pid S,
Generate Huggie Ng ﬁ@foh slngtelc"eué\%d Qﬁ’nﬁin%%f'tﬁT }a%leaaﬂﬁmeﬁ% pect, the

I nvention provides transg nic an transchronosomal non- human ani mal s, such
as transgen dctennmedammhrematma asshy ming fluonehéanke anerosenpaihay of usedfiressi ng
humanrmocl ant i bodi es_t haj specificall ' to, 1L:15 1In a

par 1ol A efdiBon Fook MolcHBoD Genew Sopety Aae: Lol £k hesteineg exacly'as
transchrom) falpa=s s RgE a ain
transgene, 8 suc e at tﬁe%%d%?ﬁ%gg%gn&%nwgﬂ?ﬁl L- 1glegl§t :%lgg)lges when

i muni zed \/\nvishalllza;tlombf imdividoal cels) homay bivesdimimislesisiensjtitity dg®ndinghm theman
heavy chai n a@%gijge can be integrated into the chronosomal DNA of the
mouse, as |9 e'e‘”?’(gt‘m‘transgenlc e.g. HuMAb nice, as described in
detail herein and exemg.fri.¢ hmﬁ'aﬁEé%%'ﬂnhéﬂ&t@f@@eacﬂeﬁyhﬂlﬁbﬁ-ls
transgene can be. mai ntai ned extracbronosonally, as is the case for

t r anschrl@nosutigen KyeWgstermblotings Bitieflyy ¢ellet triacts \Ono o¢l s34 peessigg t- 1Srcandgeni ¢

homan . aonoBTeoaE AerBstell fadiith dodsy Lot poliadtiahias edlsfecligioRss.
under goi ng ifr iecdp NP U RERGRA sREEARSANYA RIS 16 AROBANGAS on and

| sotype switching. I'soty ching may occur by, e.g., classical or

ngnh- cl assi cmembgmeﬁpbloshwdtwﬂn 2@% mousheerdes anthprobed withdhe gwnpelonal

q
Sttt | on o 0P TR doiBen e binaip B RREF Beteiet Sl By Bikligo the

het er ol qgousikalifitplassphitutd dhdidetElopan@ith BOIP ANBTE ubdratti tableRES
ani mal functjion correctl 3/ t hroughout the pathway of B-cell devel oprrent Thi s
S

i ncl udes, f 60 S35, MO)sot ype switching of the heterol ogous heavy chain
transgene. Accordingly, transgenes are constructed so as to produce isotype
swi tching and one or nore of the follow ng of antibodies: (1) high |evel

and cel | -tyﬂe Brpéwition ©f Craisessc and Tandschirornosonal Nonhamen adnnls Whithnt , (3)

activation and response to allelic exclusion, (4) expression of
Generate Human Monoclonal Anti-II.-15 Antibodies’
20 In yet another aspect, the invention provides transgenic and

transchromosomal non-human animals, such as transgenic or transchromosomal mice,
which are capable of expressing human monoclonal antibodies that specifically bind to
- [L~15. In a particular embodiment, the invention provides a transgenic or
( transchromosomal mouse having a genome comprising a human heavy chain transgene,
25 such that the mouse produces human anti-IL-15 antibodies when immunized with IT-15
antigen and/or cells expressing IL-15.. The human heavy chain transgene can be
integrated into the chromosomal DNA of the mouse, as is the case for transgenic, e.g.,
HuMAD mice, as described in detail herein and exemplified. Alternatively, the human
‘heavy chain transgene can be maintained extrachromosomally, as is the case for
30 transchromosomal (e.g., KM) mice as descﬁbed in WO 02/43478. Such transgenic and
transchromosomal mice are cépable of producing multiple isotypes of human
- monoclonal antibodies to IL-15 (e.g., IgG, IgA and/or IgE) by undergoing V-D-J
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a sufficient primary repertoire, (5) signal transduction, (6) somatic
hypernmutation, and (7) dom nation of the transgene anti body |ocus during
the i MugR) foesPResne: Not all of the foregoing criteria gwegghRiRiss For
exanple, in those enbodiments wherein the endogenous immunoglobulin |oci of
t he .transgénic aninal are functionally disrupted, the transgene need not
activate al kedonbiatiohand dstyfelmtifthing. Isotyposritehiipo@brocdus byfwg. cclassidu or
transgene conprises a functionally rearranged heavy and/or |ight chain

i munogl obuPpPRrelpssigal RgtEpeitsiiNgri teria of functional gene rearrangenent

I S unnecessary, at le ! ol &@& | —Eiﬁ]ﬂ}énr ] ed.
For background on nol ﬂhldgﬁ@%ﬁ%g&%&e, un Sadnlé%l'?{gp mr%%%@ﬂ&md
. edi tion (198&pondiaolfoléignl dntigeicstimelitioiRamtra Htsrslogods antibbdy eepettaire) requires
enmbodi nents,. t he tranf?geni,c or transchronosonmal non-huppn, ani mals used to

gener at e >t héhak thedietsrplogensimmunagiobyliniteasgones septaped withuy the Fansgepic animal

i d, . | | f d
neter of ogou iR chARARn RS0 b ARk B ool TR ERPRER, HI: HPRAE, f3n0°

gern i ne of exdieple;iaoiyge pwitclding ofdhe heedlogdustbeavihelay trakwgene. t Acosdiaglys

conprised at |east one CH gene. In addition, the heavy chain transgene may
contai n f unEBRILEEES 916 SPRSTAICedisp @ ta prgdusedsatypAViehing and engprwpore of the

supporting i | ' : [ i ple
& enes. ' TRGHEE of tdoRIcA)high 1070 S ARG SEALE SERERE P ilklBHAL P 0,
be thosd(0 wgendreawangenmeat, {3 pdckiyation sfendgespohsate alletiv axdhodn l(4)rexiposssion fof om

the species that.serves as the sogurce of the tra ene . enes,. or such
v toh sequATEREIEPERERFRIE (Rl HEREoAR KL BB ARG 9B PEL t ha
is to recei md&gniﬁ@mﬁ@ﬁﬁ &%t gfééﬂﬂbbdﬁiééﬁs Hﬁﬁﬁ@gﬁqﬁnm@l;%{lg& For exanpl e,

a human transgene construc I's used to produce a transgenic nouse may
pra(gduce a hi gher freqiNateil ofthe forigppg aritériactved beanetnFor example,imthwspor at es

-35 WD 2004/.076620 PCT/ | B2Qp4/ 000484 .swi tch imlar.to.t t hat
occur nat ur 55“?’9‘%?1@%1‘3{“??5‘5‘3&3 n@ﬁﬁ@%g{@sﬂﬁg&?gf@wﬁfﬁ%@%ﬁ@ Sge :
swi t ch ggquieBsnAhediSpied] thetrahsxcht Nedd f abfivdle hldlic MR dRBions PuktRdY, in

reconbi nase enzyne system whereaS the human swi tch seﬁuences are not.

swi t ch Eequﬂlﬂ@ﬁgm}?ﬁqdﬂmtsi\ghﬁr@éhe bARbEonetRmPIiRgs & dincsions Hl}'@i;lg@ﬂihlﬁmzihods,
Gest omed. on ABF iyt ERa T idelcRRI BUE, HBRBLO GHPHES Aol 7ot ' 90

i nanunog! obéarfangethért s e @cBarys f0eM0 for $hat Mahbgenetwich is bilieddy ré@irdgedes.
15: 7305- 7316 (1991); Sideras et al., Intl. [Imunol. 1:631-642 (1989)). For
each of t heFpobackgrongd opapelgaiardmaminelosy, seeyHundamental | glogridcpdition

In certain embodiments, the transgenic or transchromosomal non-human
animals used to generate the human monoclonal antibodies of the invention contain
rearranged, unrearranged or a combination of rearranged and unrearranged heterologous

( immunoglobulin heavy and light chain transgenes in the germline of the transgenic

25 animal. Bach of the heavy chain transgenes comprises at least one Cg gene. In addition,
the heavy chain transgene may contain functional isotype switch sequences, which are
capable of supporting isotype switching of a heterologous transgene encoding multiple
Cu genes in the B-cells of the transgenic animal. Such switch sequences may be those
which occur naturally in the germline immunoglobulin locus from the species that serves

30 as the source of the transgene Cy genes, or such swiich sequences may be derived from
those which occur in the species that is to receive the transgene construet (the transgenic

- animal). For example, a human transgene construct that is used to produce a transgenic

mouse may produce a higher frequency of isotype switching events if itincorporates
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a significant fraction of the B-cells of the transgenic animal (at |east 10
percent). The transgenes used to generate the transgenic aninmals of the

i nventio a heavy chai n transgene conpri sing ' at | east
"N e BELPAR A

. one varia segnent, one diversity gene segnent, gene
segment and at | east one constant region gene segnent. The i munogl obulin

i ght chai n gl BN SQRBcES ARIIAE thdsbhdt BEQH nifhrally i8S IncRBECheY I ARh Fo BN S

SH
segnent, one | oi ning gene segnent and at Ieag?ﬁone const ant “regi on gene
segnent . Theregemeblydbenmouse switdrkeqyertcke atei optitnizedtiotferctionohith the nymise segnent s

are heterol ogpus to the transgeni ¢ non-human aninal .jn that they are
deri ved froﬁ’g’tgli‘“&@?’i’g@%ﬁ%z ,Sm’é‘&?&ﬁ%h%ﬁﬂ@tﬁ?ﬂ?wcﬁ%%y%nd | i ght
chain genegygg: nédsHARDS B8 ftéand Mored b Dbl AicRhl El&ﬁng ARG Wrmay :

non- human aninmal. Tn one dspect of the |nverb?t|on, the transSgene is
const r uctedbe ayithesivat dehevo foinv odabpigrsenthstig obgimickotidesdesignediog e, | . e.

not. rearranged s . 10, encode ,a.functional .inmunoglobulin light, or heavy
Chai . Such Bat SR USRELPHIR e JEREEAGo FiAos 1 SEBRBHFA PR S IREOY, D, and
J gene segneghgndds ;alvﬁng ol Nzﬁﬁ&[cﬂﬂ?ﬁégﬁig;%(ﬁl%l@(l%ﬁ& 8RleYas¥ BLOME

/A
I ncorporation of all or a portion o regi on gene ‘Segnent in the
resul t ant r Samuaslgbé3i6d3(d88 D) uFémreable af/the fmzgoingittansgenidanimalsnfigetiomllyon

h i mal wh dtp the IL-] t] o | t t nbodi t,
the t r ansgoRECeREALIR B lazus Reard And Fgbbeimin pamuponthulih inspts s dgunta
typi cal gy cQuRkifAneasidn cFthé Bloclbt iRralsdiiCaimaliat RAS 10 pSG@HENt S as

wel | as a subset of the V gene segnments. |n” such transgene constructs, the
various regul atory sedhertnapsgenes usedfe gemsirate she warsgenic aimals ofithe swieniion

T i N T
dgri ved frogegdriéht et @rsiBPEén [g@%meﬁ,u%b ok pHieemeRIHNE R Bs dafistant
e rrom e

C
i ncorporated 1 nfo the transgen > sanme or a related -36 WO
2004/ 076620160 £@ecegnoto fde immpmeglobubin lighichabrtranseene comprises BB i n. t he

inventiqr. E i | ohul j i ned
n'a 't r atsg SRS ol o R ESAR, oo e P B R Y R ORE"; N7
transgeni c oot refidregdiviseymieit. TiR)ehe ségrientegitbdingithie Hglttuad esvyraininbe

i ncorporated into the transgene, wherein such synthetic¢ regul atory sequences
are not homBPRRfsEments age helaologoys fo hriragsgenicani-hypan smalindhat they e cur

oL L1 e S S o UL iR TS
speci fyi ng ighee segmenisSronh hapedepuan cassigdingaf tn rasgeanc aph-bunman teineal, In
promote rZIOe n ggg gs%rectr&ttflé invlégtrion, the transgene is constructed such that the individual gene
segments are unrearranged, i.e., not rearranged so as o encode a functional
immunoglobulin light or heavy chain. Such unrearranged transgenes support
recombination of the V, D, and J gene segments (functional rearrangement) and
( i preferably support incorporation of all or a portion of a D region gene segment in the
25 resultant rearranged immunoglobulin heavy chain within the transgenic non-human
animal when exposed to the IL~15 antigen.
In an alternate embodiment, the transgenes comprise an unrearranged
- "mini-locus". Such transgenes typicaily comprise a substantial portion of the C, D, and J
segments as well as a subset of the V gene segments. In such transgene constructs, the
30 various régulatory sequences, e.g. promoters, enhancers, class switch regions, splice- _
donor and splice-acceptor sequences for RNA processing, recombination signals and the
like, comprise corresponding sequences derived from the heterologous DNA. Such

regulatory sequences may be incorporated into the transgene from the same or a related
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exanple, a mnilocus conprises a portion of the genom c inununogl obulin
| ocus having at |east one internal (i.e., not at a term nus of the .portion)

del eti on yoh sgosn0bnessential  DNA portion (e.g., int ervep&%ﬁ@mﬁme; intron

or portion thereof) as conpared to the naturally-occurring gerniine Ig
| ocus. In a preferred enbodi nent of the invention, the transgenic or

transchr onDgsubids ot Wn-ifikch dr@mgEisRl & thelibvention! FHOsiaapld, duidan 15 cont ai ns

at least one, typically 2-10, and sonetines 25-50 or nore copies of the
transgene démewnpglabylip gora segreentemay booombmed @iwa trausggne with@rodentpHC2) br ed

with an ani gal L0 ' f ' i n e
described in" u&ﬁ%ﬁ@%@g%?&ﬁgﬁﬁﬁgg%@a%gﬁéwﬁ@ﬁ&#@%‘%@pri ng bred
-w th the JHsggh@icdg@laionbdeqdemnees nligbelificdmpeaiet éntd thotranséhe) ShereiBsuchAni nal s
are bred to honozygosity for each of these three traits. Such animals have

the fol | éwi Ayptheiioegpatorysseqnenpes ategisy homelogrupiost MnetianabPNrsasyeresthalisof a

h o . SO _ ! g LAY
o8 2as5) . KQPH G SRRERILANSTA olb RuoE HEmb AR, sAthol roeBBly Sedtoritee, 1O
human K | i ghtdesipabd acontitg tClonselRas ril & sichrsFoa opdepld Ahose spELidan2dR84) , and

a deletion at each endogenous nouse heavy chain | ocus that repoves all of
the functi oReamisgibls seansnees of @splice-prgpionsits@impremetergphagoeomotinddr) . Such

segnent s ( SRt ulShiCe it a oyttt B BRSO yep o dlBintn B Harldy® 7T
honozygdOs hbleadtloae idtertisi (2., a6t Aademsnuzofgheiportion) dédetionvfmpwnhesanyiabnd | i ght

chain constructs. The resultant animals are injected with antigens and used
for product DOV BPIOBAGE  FIBYEPIHE APAUEHET: BRI NOglaeTHberephas compared do the B

cells isola gﬂg{]{ . | e nonospecific with regard to the
human heavyhan y?dgﬁtﬁff@%ﬁns e@gg%r'they contain only a single copy of each
ggne. Furthernore, t feypmaférredoembudimepaditid invetion, thegansgeniccorthuman or nouse
Tousk. hoavy TBHSERBELAL US40 RERFIIA BB AR AYen o ] SGPLIRATR 8t Rt | on
spanni ng st hﬁné,'ﬁrﬁiéﬁlﬂlw,%ﬁ%giﬁ%ﬁﬂneéés-gr@%?hio‘i’@goc&i&; &%ﬁa&bﬁlgen@mca&m WO

98/ 24884. Furthernore, a substanti al action the B cells will be
monospeci f i Exanple 12 ofJHOPE/24884 {e.gh phitH wpHER)deed wijh an etimah sonjaipmgse

expression of the si .6 C of the rearranged hu i Ln gene
Wil arleli Soelakony gt gb&%@%aﬁfwg@}&‘feﬁﬂﬂ’egﬂgﬁx%ﬁg@e%ﬁ i Bf%e
g ndolgfenous ORI2AESK and thel HEBHAG SRR Wil BRI deRtcd anirfifli debéribel in Bkafipleq o
-cel | s.
WO 98/24884. Animals are bred to homozygosity for each of these three traits. Such
20  animals have the following genotype: a single copy (per haploid set of chromosomes) of

a human heavy chain unrearranged mini-locus (described in Example 12 of WO
98/24884), a single copy (per haploid set of chromosomes) of a rearranged human K
light chain construct {(described in Example 14 of WO 98/24884), and a deletion at each
( endogenous mouse heavy chain locus that removes all of the functional Jy segments

25 (described in Example 10 of WO 98/24884). Such animals are bred with mice that are
homozygous for the deletion of the Ju segments (Examples 10 of WO 98/24884) to
produce offspring that are homozygous for the Jy deletion and hemizygous for the
human heavy and light chain constructs. The resultant animals are injected with
antigens and used for production of human monoclonal antibodies against these

30 antigens. .

B cells isolated from such an animal are monospecific with regard to the

human heavy and light chains because they contain only a single copy of each gene.
Furthermore, they will be monospecific with regards to human or mouse heavy chains
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Transgeni ¢ and transchronmsomal mce enployed in the present invention
exhi bit i mmunogl obulin production with a significant repertoire, ideally
subst ant \wa) dag4/063e | ar to that of a native nouse. Thus, p¢DIB2004200pI8e, N
enbodi nents where the. endogenous | g genes have been inactivated, the total
I munogl obulin levels will range fromabout 0.1 to 10 ng/m of_ serum
preferably (esusebethendegenongymanseheavy rhais geng epnies are gonfyngtional e pirtue of

s L

into the transgenicC nouse Ser un

preferably ®8M4834.0Fdrtherinore, g cubstaritgMiactionfthé B detls wilt be hmwospecifid with
| mmature nouse. . In general, greater than about 10%, preferably 40 to 80% of
the spl een afgrdsteihe hsawm ommevse light chainsshecayse qxpresaipy of theenglgeonyrofithe n.

h . 11 i deal L. . o ih ey . 1
T E0 Okl nEEEOT A SU BB RS
at least a eé&angeﬁa&ﬁlb?ﬂ{%nﬁbéén%?ﬁ{ouhmmwﬂm ¢t dend@ il 4 ¥ghificint '
preferably 104 t6 106 or nore; wll be produced, depending prinmarily on the

nunber of diffacBomofB¥elisl and D regions introduced into the nobuse genone.
These i munogl obulins will typicall recogni ze about one-hal f or. nore of
hi ghly antigenic prot jmr%gexggangg’yémqgggﬁggge e‘ﬁpféﬂ’%‘fﬁ‘ the Pﬁeﬁﬁ‘i‘tdﬁ'f"’f‘\}‘,ont he
| munogl obulelfigyitrlun® $13b il gﬁau@&cgi x&itﬁ is canPFepBA GipE k@GS Subktirtanys of

bel ow 1077 M such as of below 10 -9 Mor 10-10"'Mor~ even lower. In
some enblddi wimilar,to that ofiy nitivepnedser Ibhs; forexgmpde.dn embpdiments wherpthedet er ni ned

repertoires to |imt.the sel ection of nes.represented.in the.anti body
response to °§8?ﬁ°88‘é% I@rgﬁlﬁ@b"vﬁ MW‘?VK@E %3& W@Mﬁ&ﬂgﬁpﬁﬁgﬂé N@ﬁ f#ECng” a
predet er m neggbnk GRS DI t69 0FRY/nfl SFBErUME prefhbISSR) $ melHRdeallafRAS bW Ch are
preferentlallldl used in antibody responses t0 the predeterm ned antigen type

i 7 humans. mgfmlatWhen § trarsgeme capablerof sfisetingre switeh todetr fom g s beered
repertoire f, arious. reasons (e q.., have a low.likeliho f codi ng
high af fini darediged e theinapsy PéB?%dﬁ’Féﬁﬁ\?Hb"d‘SSH‘Pg" r??%%} o 1eihss

propensisy tppefeRBB BOuSTOTR! The IRG & 1gd ratiocvilf bd Miutly lowes in/{Be iRt fife. -

PCT/ | B2004/ Q00484 sharpening; or are inmunogenic to certain humans). Thus,

prior to redrgenyelngsatenthan abeytdQ%y ercferabhit 40 toi §{j6 ohthesnleen apd ymaph nqadent
chai n gene ( ﬂ gﬁﬂ? gpﬁ@ y be readily identified, e.g. by
hybri di zat i ﬁ%%ﬁf&sszée%uenm n]a?ﬁas eﬁrr?aéﬁrom a species of organi sm ot her
than the transgeni c arTheaépertbirewillddeatlyapprokimaiediiat clidwn itba nativeanasse,

descri bed abo\\'(ae.'l can be imni zed vvitft], for exanple, a pl&einf ia(ﬁd or, enri ched
pr epar at i on Ugyally at feast-about,Hiye a8 hyghy, preferably 25 to 50% or more. erally, at least

20 about a thousand different immunoglobulins (ideally IgG), preferably 10° to 10° or
more, will be produced, depending primarily on the number of different V, J and D

regions introduced into the mouse genome. These immunoglobulins will typically

recognize about one-half or more of highly antigenic proteins, e.g., staphylococcus
&  protein A. Typically, the immunoglobulins will exhibit an affinity (Kp) for preselected
25 antigens of below 10”7 M, such as of below 10 M, 10 M or 10 M or even lower.
In some embodiments, it may be preferable to generate mice with
predetermined repertoires to limit the selection of V genes represented in the antibody
response fo a predetermined antigen type. A heavy chain transgene having a
“predetermined repertoire may comprise, for example, human Vi genes which are .
30 preferentially used in antibody responses to the predetermined antigen type in humans.
Alternatively, some Vy genes may be excluded from a defined repertoire for various
_reasons (e.g., have a low likelihood of encoding high affinity V regions for the
predetermined antigen; have a low propensity to undergo somatic mutation and affinity
-38-



cells expressing IL-15. Alternatively, the transgenic m ce can be i nmmunized
with DNA encodi ng human |IL-15. The mice will then produce B cells which
undergo%g&ﬁ,—m&% tching via intratransgene switch recpriiB2a04/000484
(cis-switching) and express inmmunoglobul,ins reactive with IL, 15.. The

I mmunogl obul i ns can be human anti bodies (also referred to as "human
sequence arfIRIPSHINGS O are JHBNBPEEIG qeeaimhuaans). i s, prinsite reapgngeraentiofas are

encoded by t Nefe) ) - Whi ' e erived
by somat | & Taipete cLAARAFE SR SIARARES: g fittn BB, deBlcRce b QUL e
gernline- enspberaddyidentifiad, eighbg bybtidinmioardriDNAisequenainghss beiigefroch t 0 as
bei ng substantial]y identical to a pol ypeptjde sequence encoded by a human
. Vi, or VH gPpdcseitramism athes thas the fransgewic apimalng JH segnent, even’ t hough

ot her nap-germine s am% j ¢ nmutation
and di f%r gnt lal V- J%%ﬁ%@h%gc%%g%%ﬁ?%%&% ea%é‘é%?%ée regi ons
of each antinimeyzedhwith) for exainfid, agurified or biritied Bfepaaition of IL-¢ 5 antigsh dnd/druman

gernine V, J, and, in the case of heavy chains, D, gene segnents; frequently

h

at | east sreHsprmaisngllchy Hlemanyey.the iransgenic aigseavhedmupmzadamity BNA i ne
sequences PERSARL pAflah 6.1 RS EREwiP b Rrilcon Al AEidSHIoR0 iREE Of fhe

gl on ~“sequences’ are encode unman germ i ne sequences present
on the transghing vikhitatransgests seitchebegbitiatiomisseojtchinggd and expresst r oduced b
somatic [g?i on Vrlld Vi anQIge VDJ _j Qi n'g% . the@auzgn seqsegc? ant i_bodi es vvinI
frequen’f y HaE F%W%Yeew%gféﬁ- gugwea%g? ths|cad ke hypan apihodiesonst ant
regi on SequenRe st dd ‘%ﬁmﬂ%? Gé’gﬁﬂmﬁiés’ghﬂ?&@in\ﬁl? Hea\ﬁiraud. f gnents

els r the m Ce.

as found in the human transgen In the g Ine o ypically,
such non gamiypeptidescge enmded pp hwmad transhient sequehcestwhich payimdledssiequences

I t [ . , j ' wh . t.1.C, tati k t
Chustor . RGNS AY o mtloR anE Y B0 TR T et lh Bl EPBEn  esul t
fRom i sot y pgcogédselihdies; TP hihah ahtitioiesah bb asteRsd ORMeind! suBstanthilyan

sequence y ~chain (such as yl, y2a, y2B, or y3) and a human sequence |ight
chai n (buchdenfickbiopepolypeptide sapancscencaiasdbyi & Ve ar Valgene segment and @ bodi es

of ten contaliln Q Oh m)hﬁ somati.c -3%éV\D 2004/ 076620,. PCT/ 1B2004/ 0&0484

Ut at | on( s UL OB Dl A i SRR el OB SIS Mk S AP IS FRFEREFS BT R 1 about
10 resi duespredenfas £FR1t 8fsomdtRIbthti® ardf diFfefechilal LY Wha V-DIT REsmb@keet | on of B
cells by antigen, particularly subsequent to secondary (or subsequent)

anti gen chdp e varakle TRgigns of dach prtjbady ehain apmiypisely atleash $O parrenti ndi ng
affini ties Gl afy RELAYEcHANe Y, 1o inthe Blsc P hOlly il M sch@33edlufy; 10710 M

or even | ower.
20 frequently at least 85 percent of the variable regions are encoded by human germline

sequences present on the transgene; often 90 or 95 percent or more of the variable region
sequences are encoded by human germline sequences present on the transgene.
However, since non-germline sequences are introduced by somatic mutation and VJ and
VDJ joining, the human sequence antibodies will frequently have some variable region

: ( 25 sequences (and less frequently constant region sequences) which are not encoded by
human V, D, or J gene segments as found in the human transgene(s) in the germline of
the mice. Typically, such non-germline sequences (or individual nucleotide positions)
will cluster in or near CDRs, or in regions where somatic mutations are known to
cluster.

30 Human antibodies which bind to the predetermined antigen can result
from isotype switching, such that human antibodies comprising a human sequence y
chain (such as y1, y2a, y2B, or y3) and a human sequence light chain (such as kappa) are
produced. Such isotype-switched human antibodies often contain one or more somatic
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Anot her aspect of the invention includes B cells derived fromtransgenic or
transchronosomal mce as described herein. The B cells can be used to

gener at ey s expressing human nonocl onal anti bogiggpisddsdyi Nd Wi th
hi gh affi nﬁ?@%?ﬁgw , lower than 10-7 M to human |L-15. Thus, in another
enbodi nent, the invention prOV|des a ‘hybri doma whi ch produces a human

ant i body hamlltgtlm(s)atyfpmallym {hkBprialle régomand 6ftéh i orswittiin aboﬂfthemdmes]cﬁ' 8 M

109 M d 1.ned f
resonangre (%ﬁh?) Bg‘i;digw A %Es%gf‘g}‘ggﬂgﬁl‘i?ﬁéh%’%ﬁgg %fslg"égﬁﬁlynant
human | L- 15 sa6cehhiént 36 8dcbh &rﬁg&sm@eqaeda Bthendalidifpel THRAOhigh affifyfinReh human

I L- 15, wherein the antibody” conprises:” a human sequence 1 ght chain corrposed
of (1) a Ilghhbmrhu matheetblhchnga&‘gntms (Ka) ofibelawpldl yideguchcis of belosnt®® Mij ch i s-
substanti %9:@ to a E’ pepti de sequence encoded by a human VL
gene segrentl TieVery dT‘F\E/ and (2) a light chain constant region

having a pO' ypept i de S&%ﬁéﬁ‘ﬁ?pe\%‘bme hﬁeﬁﬁ@él&ﬁde@'ﬂ ééﬂb‘é%ﬁ%d?&bmtt&nﬂgemc

pol ypepti de sequence encoded ‘by a human CL gene segnent; and a hurah
sequence heavrapschromesompbmient asidescribeil hardltea'iilye Btt&llsncaxab& mﬂéo gelmaton havi ng

a pol ypeptide uence whi c |s subst ntlal i denti,cal 0 pe tide
sequence engléf ‘?i‘pfﬁfﬁlﬂﬁ @ @ﬁfl d tlgeh’@b and a

human JH  sggp 'IBwerQ]@le G2 YT 151911?-15 e%@@ub%tﬁ&eﬁlmhma&pﬂle%eaﬁeﬂence
which is substanti al |dent|ca to a pol ypepti de sequence encoded by a

human CHOge meoeé@fmbndﬁm vdhésleprogneasta huimai agiibady having am affinityrBopof onal

ant i bodi es 5 at t hod ,f or_ expandi ng t he
repertoire ﬁé\ %5?‘?"(3% 3%e£>gfg (gﬁ‘[\trel&? @g’éﬂé Qfehevgn[l?gﬁs E%l C nouse
having a ge@@f&nﬁﬁ Isﬁﬁmﬁ&mﬁ@%@h@a(smmhnbmﬂ@almlmmatwe@sgene
sal d nmethod conprising introducing into the genonme a V gene transgene

rrprl sing \ostegleohugegireconbinant mman Khl 3 petheanalyteudithe mntibodydsitha igandt ed

man i nmun t [ on transgene is a yeast
art ificial %‘%&%M%?g\% ﬁ%tﬁgﬂlﬁ% o@%urran VH or VL (Vx) gene
seg_rrent 15array, as namhmﬁmrsa%denc@ngmrchm@ﬂwmog@o@mhochmebwe _
spliced together,  separately. by reconbinant nethods, ,which may incl ude

out - of - or dedeSen BAYIng a golypeptide SEWWM@A!P stlsstantiaby-identioal e Aprobpeatide

i bt R W Ll S o

transgeni c whaiseopstastuegion mngepreﬁmeMewmmlsumtmmddeeheim t he
nouse expresses an mrrunog cgﬁl g chai n onpri si ng d’:\rl abl e region
sequence en®8B@gPYde sequenc edbya i’é‘é@ﬁ'ﬁékg%eéﬁgﬁ'?mo?ﬁ

20 a human sequence heavy chain composed of a (1) a heavy chain variable

region having a polypeptide sequence which is substantially identical to a polypeptide
sequence encoded by a human Vy gene segment, opticnally a D region, and a human Jy
segment, and (2) a constant region having a polypeptide sequence which is substantially
( identical to a polypeptide sequence encoded by a human Cy gene segment. ‘

25 The development of high affinity human monoclonal antibodies against
IL-15 can be facilitated by & method for expanding the repertoire of human variable
region gene segments in a transgenic mouse having a genome comprising an integrated
human immunoglobulin transgene, said method comprising introducing into the genome
a V gene transgene comprising V region gene segments which are not present in said

30 integrated human immunoglobulin transgene. Ofien, the V region transgene is a yeast
artificial chromosome comprising a portion of a hurnan Vy or Vi (Vx) gene segment
array, as may naturally occur in a human genome or as may be spliced together

separately by recombinant methods, which may include out-of-order or omitted V gene
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the V region transgene and a C regi on encoded on the human I g transgene. By
nmeans of the V repertoire expansion nethod, transgenic m ce having at |east

5 distingio MogReH can be generated; as can mce cont ydEgiiodRlcobR/ast about
24 V genes or nore. Sone V gene segnents may be non-functional (e.g.,

pseudogenes and the like); these segnents nmy be retained or may be
sel ecti vel y seghents dOfen atdeastifive anmorifunetienal Yagang ispgmenss argeontained aughe

o unet onar ARG\ fhis (R oh 61 TRHARAC AEMeRL ARaflaRaRSRPaMOAREL BT ey C P &1 0,
present in tdrriditeeRpankidnnichsd) ovRre tieahtuse@xpieesed af ifiningglobulbecimnt s, the

trait can be propagated and bred into other genetic backgrounds, including
. backgr ounds CoMEFisng g arigfe regiemseqyaEcepageded byre ¥painn genosegaignipresenépBrt oi r e

is bred ignt | ne ' Lk r.a ne.
Vol 1 it o5 oY SBPF ot Ot D2 Kb Bccdled G MMM Y rdnladeSINIRI o,
.bred into atlgevitpenoirt expiisionthéthod) thusgenid Micehanihgen taftd distiddt Vpgehes human

I g transgenes). Although referred to herein as YAC transgenes, such
transgenes C¥#hbf gmwéggas 68N migeonipining Ablsest #hgutddo gepasionmage.| demeWeast

i b ATI R i n
restricti onngiygatiatiedonchayHeselotivety deletell byetasilinaioicthids aosilahléRy the

suitable method) after _replication in yeast is no |longer necessary (i.e.,
prior td0; nﬁlﬁgléﬁéf”ts%lwﬁsge‘é mouse ES cell or nouse prozygote). Methods of

propagating the trait mér% 1 W1y ATialaTolE ' : ﬂ'&g I3ncl ude
breedi ng a transgeni c%ﬁse gﬁ%ﬂﬁ%%nan Iglq %Lr}%g)e%é%,ﬁ an t’g‘!rl)ltional |y
al so havi ng YAC having an egpaniéCVhagment raperoipandstintialy notgnesentemdhée bumen Bot h
Vu and VL gene seg%rren??nay bﬁgﬁésem on the YAC. Th trans%ggi C {;rDLchse may
bg’ bred i nt & &AYeet caiBe dhey GRS SOBHETSy g’g?t‘ﬁ‘ﬁ‘iﬂ‘ﬁ P Pronjgrigd g bre

backgr ounds jigloRRk bakR bhaker nﬁcﬁﬂﬁfmﬁg@guﬁmﬁa@mﬂmﬁlm@ansgenes

and/ or transgenes encodi ng other human-ly )cyte proteins. The invention
al so pr d%i dbsviagahgkpaled Nisegmbnimepertodpuie bod inforamonseggennling hayingaluced by a

A though « hauTru g Ja BaniaeBE SHEne RS O AC TN fn Pomdel septient
2004/ 076620 rdffefiolrBAR YA B0 4 PanilindRs SOt ith i Hilkhandlz tfahﬁgeine\(&']h{lﬂi?le ot her

enbodi nents_are conténpl ated which have been classified in four categories:

| . Tr ansgenhoman Igrtraesgenssi-aAithoughanfemed so hergipsdy AGransgengs,sueh fransgeres | i ght
| munogl obu 'wlhréntiﬁtggr%% o the genome may substantially lack yeast sequences, such as

20  sequences required for autonomous replication in yeast; such sequences may optionally

be removed by genetic engineering (e.g., restriction digestion and pulsed-field gel
electrophoresis or other suitable method) after replication in yeast is no longer necessary
(i.e., prior to introduction into a mouse ES cell or mouse prozygote). Methods of |

(  propagating the trait of human sequence immunogiobulin expression, include breeding a

) 25 transgenic mouse haviﬁg the human Ig transgene(s), and optionally also having a
functional YAC having an expanded V segment repertoire. Both Vy and V. gene
segments may be present on the YAC. The transgenic mouse may be bred into any
background desn‘ed by the practitioner, including backgrounds harboring other human
transgenes, including human Ig transgenes and/or transgenes encoding other human
30 lymphocyte proteins. The invention also provides a high affinity human sequence

immunogiobulin produced by a transgenic mouse having an expanded V region
repertoire YAC transgene. Although the foregoing describes a preferred embodiment.of
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1. Transgenic aninmals containing an unrearranged heavy and unrearranged

I i ght i mmunogl obulin transgene; 111. Transgenic ani mal containing rearranged
heavy andyg@hoddr&ar anged |ight inmmunogl obulin transgeri,qu&g& Jodlasa
_Transgeni c ani mal s contai ning rearranged heavy and rearrange i g(h?

i mmunogl.obul in transgenes. O these categories of transgenic aninmal, the
preferred oflsetrangfenic ahiatat 6f the ihsertidonf GthbomAbddiments ave ddnkeraplhidd WitdlEhdviee
endogenous | i ght chain %enes (or, at least the K gene) have been knocked out
by honol ogob%@‘éﬁ%ﬁh@? tPEPaeEOI§ her nethod) and | > 11 > 11l >V where

t he endogenous |i ght | %Hﬁ 00k LS e
dom nated by all ehc eggﬁ?gls%ﬁibe ﬁléZcr? Do g%ﬁ%ﬁgﬁ?@#ﬁ% oxXI %]nsgepn
anot her aspéight inirvenqpletadinttransystie; i on features a human anti-1L-15

nonocl onal anti body conjugated to a therapeutic noiety, such as a cytotoxi n,'
a drug fe.g., an i nmihd3ansgensanimals gentaininganyrasarmged bpasy a8dnj ugated to a

cyt ot oxi n, mwl@g&%tgﬂ%iﬁﬁlﬁﬂsgeﬁ&ferred to as "immunotoxins." A

cytotoxin or cyto udes any agent that is detrinmental to
(e.g., kills) cells. HRaTphegeninalitdbcdmxaing remyinpel heasi andBin woreamiaage n D,
et hidium brgni de, enetine, mtomycin, etoposide, tenoposide, vincristine,
vi nbl ast i ne lighlgrupnnqelobulig tensgames; ‘H}d daunor ubi ci n, di hydroxy anthracin

di one, mtoxantrone, M s aniﬁﬁﬁ' 4 - é’ﬂﬁr L5h 0

gl ucocorticoids, pr ocarrythg? %%ﬁlgcal neé, ; [ goc ir%ga}lﬁgggra (%P]g?é angé p% otnyci n
and anall@gs imomnbglobuilirg trarisgenesof Ther apeuti c agents incl ude, but are not
limted to, antinetabqgljtes e g., t hotrexat e - mer.vapt opurine,

6- t hi oguani ne, cytar atd) ?335’5"%?38%%?1&;%!53@3%% ﬁBSeferé&lﬂfﬁ%’{tqfﬁéefﬁﬁEFﬁ S

(e.g., n'EChlisoa[s%(%N@%)k WIL@W%@{&%%&W&EM@%%M pﬁle(@SNU)

and | onustine ( , cycl ot hospham nni t ol ,

st(r elot 0zot ogenw) have buelgxdmmcki;d cand:ydijomalogdnﬁ wemhln?atrm (pf aﬂl'gnmmh()d] gnd I(DDDE)
doxor bl o ny Tt B e cndyBibus leBt i gtsies ot Ry kpeher G e ot

bl eonyciig, bédoihat@Pdy AR 2R chitibn182004/ 000484 nt hranycin, and anthranycin
(AMO)), and anti-mtotic agents (e.g., vincristine and vinblastine). An

anti body of the present invention can be conjugated to a radi oi sotope,
e.g., radioagti V‘ﬁbi lne, t arerg}o . cytotoxi c radi opharmaceuticals for
treating a FE=15° 0 5 h as a cancer.

In another aspect, the present invention features a human anti-IL-15

monoclonal antibody conjugated to a therapeutic moiety, such as a cytotoxin, a drug

20 (e.g., an immunosuppressant) or a radioisotope. When conjugated to a cytotoxin, these
antibody conjugates are referred to as “immunotoxins.” A cyfotoxin or cytotoxic agent
includes any agent that is detrimental to (e.g., kills) cells. Examples include taxol,
cytochalasin B, gfamicidin D, ethidium bromide, emetine, mitomycin, etoposide,

' ( tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dikydroxy

25 anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1-dehydrotestosterone,
glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and puromycin and analogs
or homologs thereof. Therapeutic agents include, but are not limited to, antimetabolites
(e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracit
decarbazine), alkylating agents (e.g., mechlorethamine, thioepa chlorambucil,

30 melphalan, carmustine (BSNU) and lomustine (CCNU), cyclothosphamide, busulfan,

| dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine platimum (II)
(DDP) cisplatin), anthracyclines (e.g:, dannorubicin (formerly daunomycin) and
doxorubicin), antibiotics (e.g., dactinomycin (formerly actinomycin), bleomycin,
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The anti body conjugates of the invention can be used to nodify a given
bi ol ogi cal response. The therapeutic noiety is not to be construed as

limted twosb@mdésa®l chem cal therapeutic agents. For pgpiiiossodolsgy drug -

nmoi ety may be a protein or pol ypeptide possessing a desired biol ogical '

activity. Such proteins may include, for exanple, an enzymatically active
toxin, or aanjithtemwlagmnntﬁ/mmyeinf(MGBhamaimﬁtnﬁc agenits(e.gA, viperiatinie and as

exot oxin, or.di,phtherja taxin; rotein such as .tumr negrosis..factor or
i nterferon- qug%mgf gﬁl@@p@%{ggﬂhﬁyp@q% %‘*_nstl?ccﬁn%’@?teﬁcg? a_@?{‘yﬂ‘ﬁ?té’!’e’_

| ynphol dnes,g g. 1 AliRaétekE5bAmS, tﬁ'gbherhfé)cPtdtﬁi@Hcﬁéﬂﬂaﬂpgccﬁﬁédls %ihda%iigﬁ Ifelyli n- 6
("IL-6"), granul ocyte macrophage colony stimulating factor (" CSF") ,

- granul ocyt e reletedidisosddrnsichas agandenct or ("G CSF'), or ot her cytokines or

grow h fgctors. Technigues.for conjugati such. therapeutjc noi.ety to

anti bodi €5 are wel | M}l{?gti)éﬁnﬁ@_a s of V@fq‘c’é'ic_.al,l%glyﬁ?f%@l’ﬂﬂ@?y% tMi’Bodi es
- For | mmunot %ﬁ&%ﬁibﬂg'&gon% UDige theRp&ititGRbietl 18 Pk be dofstNRACK MRl toldshiesl es
And Cancer Therapy, Reisfeld et at (eds.), pp. 243-56 (Alan R Liss, Inc.

1985); Hel | she therapeuticagentso dioe example,Dhe drugDudietiomgy be aprateimtarol | ed Dr ug
Del i ver 2nd, Ed. Robi nson et. al... { eds . Pp. H523-53 .(Marcel kker, Inc.
T687) - Thor BRIPoRIdS BORERR desire viploelsbtesRS: HEPE T Bl S £ 1y
Revi ew', in ihmakl aneizyiiticAIri@ive 163dn, PBlablifofig@herdfiskréds Aichas abrin, ricin
Applications, Pinchera'et at "(eds.), pp. 475-506 (1985); "Analysis, Results,
And Fut ukk Amseysisntanag exgrtoRinecorrliphthermtokin; wpsoteim smeltastumss meerosistfadioer | n

Sal dvi n ot dReplsat of. HislouBa tewonse Bagiree ehas ORI pRANAE: o ot
"The Prepar ateftudnd (m;p?%t&leuﬂhopem)zeﬁ iftbrlMin-B QYUY -9 XdrindiBEyte gat es”,

| munol . Rev., 62:119-58 (1982). IV. Phar'maceutical Conp0sitions |In another
agpect, -the macsepdnage colory stironlating factbs " GMeGHBUs granalocyte cglony stimulating

phar maceutical, ¢ L on,.. cont ai.ni ng _on r .a_conbi nati on of hunman
nonocl onal Cfiﬁ?’f@gpaegt,)’%trdtg?ﬁq }FP X Hq’@hg%(fi?ﬁsbn(s) thereof of the present
i nventiogs fornul at ed TdcRAighéfor WdjHioating RacH hefipbhaitcinbittypr R aitibalies arednéll er -

In a preferred enbodi nent, 'the conpositions include a conbination of

nul tiple (edbownygseos.g.ndireon ¢/«d) Fienodiensd AntibadieyForiognyaptageting Of Drugs
PCT/ 1B2004/ 4 i ' of | avent i : f ,the
ant i bodi es gﬁ%ﬁ%ﬁ@%ﬂggﬂﬁ#ﬁ%%ﬂ%@%%%géﬁ %@EC%I' gﬁ%%é%%%@ éggll't ope of
| L-15. Phar r(edne),lp{?{mta-mmnﬁsm LizsIne 1985 Hellstoii «p 81 21 anibodies Fer Bguwg ni st er ed
in conbination therapy, i.e., conbined with other agents. For example, the
conbi nat i on Delivery”, in Controlled Drug Delivery (2nd Ed.), Robinson ef al. (eds.), pp. 623-
20 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer
Therapy: A Review", in Monoclonal Antibodies '84: Biological And Clinical
Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, And Future
Prospective Of The Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy", in
( Monoclonal Antibodies For Cancer Detection And Therapy, Baldwin et al. (eds.), pp.
25 303-16 (Academic Press 1985), and Thorpe et al., "The Preparation And Cytotoxic

Properties Of Antibody-Toxin Conjugates”, Immunol. Rev., 62:119-58 (1982).

IV. Pharmaceutical Compositions
In another aspect, the present invention provides a composition, e.g., a
30 pharmaceutical composition, containing one or a combination of human monoclonal
antibodies, or antigen-binding portion(s) thereof, of the present invention, formulated
together with a pharmaceutically acceptable carrier. In a preferred embodiment, the
compositions include a combination of multiple (e.g., two or mor¢) isolated human
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t herapy can include a conposition of the present invention with at |east one
or nore additional therapeutic agents, such as anti-inflammatory agents,
DVARDs ( difying anti-r heumat i ¢ drugs), imun agents,
chenot he?g%g‘g}?{az?wand psoriasis agents. The pharnmaceu ?ggpio%g@%o\é%tlons of
the invention can also be admnistered in conjunction with radiation
therapy. COaﬂiBHdiHssifrﬂ&t inoentivr. [Prefefsbly, ath &Pk aftibsicsvfabe EdMpssitest Bihds
antibodies and IL-2 specific antibodies, are also enconpassed by the

i nvention. Buedistestopregelesied epitope ef¥~thecific antibodies or IL-2 specific

anti bodi es are consi dg a‘f% Bb%gbﬁef%%&%m orneﬁéci]&%l?e ln%??cbm

di seases and transpl an reJec I ONS

accept abl e ea@nbingfion (heedpyes, evtitbiaed withlothes apataat For eskuﬁ@w HieudriBitHtidn
coati ngs anti bacterial and antlfungal agents, isotonic and absorption

del ayi ng5agthsrapy candnalede 3 comapesitien of the pw;@ltém@gn@awt}l at dgaskeneiranore

cubcut aneoueddiiel Besihct 3gfilh 0 & ot AIET Mawe, MRS flylle
| nj ection Oﬁwﬂfﬁfl@ @ErhelRRGN RS Qﬂmhh&uppwsﬁv@igen&g Bhéththérapewits, dnlae

active conpound, e., anti body, qﬂﬁem fic ,and nulti speC| fic rrol ecul e, may
be coat ed |B3Qa13ﬁ1§taéﬁlital The pharsiaseuti @Wﬁlﬂ?ﬁ@ thednyemiengen plsa bef aci ds

and ot her n

"phar rraceutlgﬂ(;:c :ﬂter%@@iééﬁdy%&% b’ﬁh@g 8??98%@ a sa%’@%’fr#g{mi ?hn@hr
desiredibi Oh:aﬂjo@ws arhiay 0D §fecifltcantibodieg m@ﬂp@@ﬁ&xﬁmﬁtﬂa@ﬁ&s n@t alsgpart any
undesired toxi col ogi cal effects ésee e.g.,. Berge, et al. (1977) J.

Pharm Sci . el@onmai byith mme@aomf %mnﬂvmt@ns Weqhdaa“ amceﬁ%mbpdwﬁ osHi2s and
b ddi't
ng?lteoil CI [ In ganl C aCé}%é sugh I‘OC fé&?{u&'ﬂﬁ%&%ﬁﬁga&‘émsgﬂoﬂ C,

syl furic, hmdiﬁiﬂsplmﬁejémdnﬂl Odl c phosphorous and the |ike, as wel | as from

henyl c ongantc ac 2 %Peé"r%m"i‘aghawm' oSSR RPIBNIE RIS GH D e ds,
al i phat a t %P% ?&dtﬁ [
i ncl udelltghoglgi ﬂgﬁl\%’ from l{ | ne%segﬁlghﬁc%agkﬁfan suc E%gggg% 1%5?013@%&

pot assi um absgrivnudelayireg agents, amdithielkelthat are physiolegitalbycoinpatibieo Prefeiably, :
PCT! 1 B20047 BSGABIE Bk R PRy BB e sBHR PRESH Bab AL
i m ne,
et hyl enedi a%]l ggg 'i!rgd\llieKﬁoncﬁ'xﬁﬁﬁRﬁi blpehdfs s e Rbifte 801
a beamnlstere y

i nvention c ari et of nethods known in the art. As
wi || be appadministeation)the h@l\@l@ﬂhﬂ;@@lﬂd;ita,wubodmblspmlﬁe and multispecific

20 molecule, may be coated in a material to protect the compound from the action of acids

and other natural conditions that may inactivate the compound.
A "pharmaceotically acceptable salt" refers to a salt that retains the
desired biological activity of the parent compound and does not impart any undesired
( toxicological effects (see e.g., Berge, SM., et al. (1977) J. Pharm. Sci. 66:1-19).

.25 Examples of such salts include acid addition salts and base addition salts. Acid addition
salts include those derived from nonfoxic inorganic acids, such as hydrochloric, nitric,
phosphoric, sulfuric, hydrobromic, hydroiodic, phosphorous and the like, as well as from
nontoxic organic acids such as aliphatic mono- and dicarboxylic acids, phenyl-
substituted alkanoic acids, hydroxy alkanoic acids, aromatic acids, aliphatic and

30 aromatic sulfonic acids and the like. Base addition salts include those derived from
alkaline earth metals, such as sodium, potassium, lﬁagnesium, calcium and ihe like, as
well as from nontoxic organic amines, such as N,N'-dibenzylethylenediamine, N-

e



and/ or node of adm nistration will vary depending upon the desired results.
The active conpounds can be prepared with carriers that will protect the
conmpoun ' apid release, such as a controlledr | ati on,
i ncl udi g‘é’%{]@ﬁf{é’ transdermal patches, and mcr oenca%s’ﬁ@g%&%%?i very
systens. Bi odegradabl e, bioconpati ble polyners can be used, such as

et hyl ene vi Aithydglaéahite, hdrypiobyitle, dielne, [didtlydoldtine, Gtladénkdifoint A866aine

pol yort hoesters, and polylactic acid. Many nethods for the preparation of
such fornul #d $8dikgr e patented or generaliy known to those skilled in the

art. See, e.g., Sust igﬁﬂ] @ ﬁ‘@ |!g ﬁi . ,

J. R Robi nson, ed., I\/akrce ﬁ%er,é ﬁ%&g WE%%?!%’% s%&%%§%ﬁé&gf a

, conpound of of fethody Bidwe i thy arte Asavill becippasiatdd i skitled aitisan, thé touray be
necessary to coat the conpound wth, or co-admnister the conpound with, a

mat er i al >t oapstexmade pf admipistratiomyilbyary dependiigsioa the desited sosplindlhegetivee

dmi ni ot . . . . _ \ ' . |
o G Sy 4B BE breb el S BARKALS 1P Silf Bidtec fne dofncila WBufis rabfiCo 0TS
aqueous buf fefgase,suthibé 8 oontrollief o¢leare fommghtivge invhiding intplath,-tramsderhel CGF

emul sions as well as conventional |jposones (Strejan et al. (1984) J.
Neur oi nununpatches; and micresnsappiaien deliyery systemsp Bigregradable; Wosompatiblae steril e

aqueous sol Ytq ' | 4 erl ﬁf;gﬁ]@' r STy neous
preparat i onﬂé)lkﬂ{s%?se%ﬁllbeeqilsﬁtjgg%@agi e ﬂglg? ?Jl%l {)Aﬁgﬁ%er% I"Sper si (%?i%%@éﬁ)sle g@such
medi a apd agstgen,fmilydqriinestascand podylhgticoaeid. \IManp miettiods €mshé prepantioniofi t he
art. Except insofar, as any conventional_ mnedia or agent, iis inconpatible with

the active Sishdeupgfationsare patpuied of senerllydmarmde dinse skilled infhisdrt i Ase-gof t he
i nvention i g, gontenph %ﬁﬂall&ﬁ&é&%ﬁ%ﬁ@ 'S}?ﬁ.?teﬁ?rm@mﬁﬁnébﬁ[‘e&"

I ncorporated Into the conpositions. erapeutfc compositions typically must
bg st eri | e BDekkers hol, NewnWerk, i198. conditi ons of manufacture and storage. The
c

nposition can be fo l.ated as a solution,. mcroenul sion, |ipasone, or
ot her ordered structuﬂ%@%f%%@%@ﬁ@%ﬁ%ﬂ%ﬁ%@ﬁ&“? e carrier
can be a5Sohupiisttiof SRR Bbﬁ@c&?ﬁy%&‘?ﬂiﬁoﬁiﬁaﬂnﬂvﬁh ol RARhRistRhE"
et hanol, polyol (for exanple, glycerol, propylene glycol, and I'iquid
pol yet hyl eneomgporumd| witly monateszal|to preventdtsinaciivatien. Foriexamples thelvompound Tiry
proper fl uigii t ?Pgsg 5€§ WD, 2004/ 076620 PCT/ | B20Q4/ 0004?4 .be mai nt ai ned, for
xanpl . bybt pimfERersf to IR L SRATORIE CATT o (9 XD Loy BOTEPRECPihoe of
the requir eginiamt.t PEArthasbtRallyaddeptabRRIueAts fHohitR salifdarRl wjulyud hgfétse of
surfactants. In many cases, it will be preferable to include isotonic
agents, f orsawdens dipesogws include water-in-oil-m-water CGF emulsions as well as

20 conventional liposomes (Strejah et al. (1984) J. Neuroimmunol. 7:27).

Pharmaceutically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersion. The use of such media and agents for pharmaceutically active

( substances is known in the art. Except insofar as any conventional media or agent is
- 25 incompatible with the active compound, use thereof in the pharmacentical compositions
of the invention is contemplated. Supplementary active compounds can also be
-inéoxporated into the compositions.

Therapeutic compositions typically must be sterile and stable under the

conditions of manufacture and storage. The composition can be formulated as a

30 solution, microemuision, liposome, or other ordered structure suitable to high drug
concentration. The carrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyethylene glycol, and the like), and suitable mixtures thereof. The proper flnidity can
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pol yal cohol s such as mannitol, sorbitol, or sodiumchloride in the
conposition. Prol onged absorption of the injectable conpositions can be
br ought iacluding in the conposition an agent that del ays
absor pt i 3‘518‘5?%4?@"&%@ e, nonostearate salts and gelati nl.’cgflgp?ﬁ"@xfsﬁj ectabl e
solutions can be preparéd by incorporating the active conpound in the

required a .1.n- ' | . 1Ak l-on

i ngredi ent rsTTB g%mn@ ag‘t%gﬁﬁ)g%%%ﬂegﬁj trhé%glg%é?gg c %%Elsgmay%ﬁﬁgﬁﬂﬁgza. on%ce

m crof i |t rabf the.requensl pdrlisle sitiedip theSdase of disgersion pd byl theyusie of stnfautaits.ig t he
active conmpound into,a sterile vehicle that contains a basjc di spersion
medi um and PHEY casfs tadlldemesicrably todnelude splogin agentssor sxumpleafi®a™above. | n
t he case of ' t ple ' . ' Loj-ect abl e

sol ut 1 ons. - PRYEiSbFIsRaYE el BapltoL apoilic oot CuBliac it cBmpb B! 200 ° o
dryi ng (ByoPprilbngedt dbsogptiohaf the i6jedtabldemimisitiohs tiicbebilought dbogt ylinrehiding us
any additional desired ingredient froma previously sterile-filtered

sol ution t hdrhsrompesitign anageptdhat delays abupiicy ferexgmpls, sonopiearsin sale and
desired res B8E (e.g., a therapeutic response). For exanple, a single

bol us maybe®admini stered, several divided doses maybe adm ni stered over
time or the dose may [(Steniledmjecthblesalutivns editeqsepdred bg hinagrdatisy thadegwd ed by
t he exigencies of the therapeutic sjituation., For exanple, the hupan

ant i bodi es 69mpound inthe rsayiedalpoat AR WPLPERESObIcEEWHh opgoE 8 combiaion pf

subcut aﬁﬁouﬁl'éﬂi&&% Slatdd oy, EW”R»%%% %t O RRAYRIEabiCL T ON.
It is especi y advant ageous {6 ¥ v ate parenteral conpositions in dosage
unit form {Generalgedispersions megirepatrediny modrporitingtie dotivefcothpsanbintda stegite uni t
formas used herejn refers to physically, discrete units suited,as uynitary
dosages f or vetigledbaf;coptains abasic dispestion mediem axfhhe regitiod eringedigats dFam ned

gyantity of | C : Lk -apeutic
afect || n°nURet L EOTROAY. CF BRI AMPPORHES for i pHERIAKEH of MEHAP

speci fi cat i oyedtahle sdlatidos dhpepreferted methedsoff préparationene vamuar dryitigeandtfestzby and
di rectl dependgnt .an (.a he unj que gharacteri stics,.of, the actjve c ound
ont s he 15.r AR AropiaRztibbn A vl £ BwanPidRs SR M aaitn alis g fdgifonal ™
limtati Onsd&d%ﬁfiﬁ@%dieﬂtﬁbﬁﬁkvi@ﬁsl?%m&ﬁﬁ%ﬂ sok€ibn Mkrasyt | ve conpound for

the treatment of sensitivity in individuals. -46 WO 20041076620
PCT/ 182004/ 000484 ExdMshgeregimerisareradipste tapioyidedhepptitoing desirédsesphnse s

I nclude: (1) watar sol ubl e antioxi dants, such ascor hi c .aci.d st ei ne
nydr ochi of i (el & BRI shpPRY FoX SR it BoffF FAY Pedgfitiirect ALl o
the Iike; (divididdoses il ®eabiisiserAtver tiflé©h tlﬁsdoséﬁfa@fﬁb)ﬂm%ﬁ'ﬁﬂhﬂﬁi&duced
butyl at ed hydroxyani sol e (BHA), butylated hydroxytol uene (BHT),

20 orincreased as indicated by the exigencies of the therapeutic situation. For example, the

human antibodies of the invention may be administered once or twice weekly by
subcutaneous injection or once or twice monthly by subcutaneous injection.
It is especially advantageous to formulate parenteral compositions in dosage unit form

( for ease of administration and uniformity of dosage. Dosage unit form as used herein

25  refers to physically discrete units suited as unitary dosages for the subjects to be treated;
each unit contains a predetermined quantity of active compound calculated to produce
the desired therapeutic effect in association with the required pharmaceutical carrier.
The specification for the dosage unit forms of the invention are dictated by and directly
dependent on (a) the unique characteristics of the active compound and the particular
- 30 therapeutic effect to be achieved, and (b) the limitations inherent in the art of

comapounding such an active compound for the treatment of sensitivity in individuals.



| ecithin, propyl gallate, alpha-tocopherol, and the like; and (3) netal
chel ating agents, such as citric acid, ethylenediam ne tetraacetic acid

(EDTA) , r.bi tartaric acid, phosphoric acid, and 182b6G000dze" t he
t her apeu‘?ﬁgt}'&c‘t{)‘ﬁr%%zgi tions, fornulations of the present i%@@nt |bon lencl ude

“those suitable for oral, nasal, topical (including buccal: and sgblingual),
rectal, vaginal and/ @kaﬂﬂe@%ffﬁhﬂhaaéiﬁwall?-fabaéﬂtwh ﬁ&i&@ﬁmbﬁﬂézgmﬁwﬁﬁi‘
9

conveniently be presented in unit dosage formand may be prepare y any

net hods kno¥auble aptiexigants,slich m@cﬁ@écyacld;wsf&immir@fm sadiym pissdfatent  whi ch

can be conb| ned. w X reier r] t ICEe in dosa f orm

will vary °@é‘ﬁ8%’g§aﬂ§8ﬁ?‘% ﬁ%‘ﬁgﬁb"]@g (Zlh}?dﬁce? {iég’ é%’,“?b&%a“@ daﬂ@ﬁ” f"? ar node
. of adnini stgsabt'b@npaﬂiﬁ&té}mrsnite@hyaﬁkwﬁsdwgﬂm,wtﬂma@ﬂsvdfba?toh&n@@BH’rfP,ed
with a carrier material to produce a single dosage formwl general [y be

t hat alrrloﬁl nt le@itthin?erowhgﬁdm ag:haﬁmqpherph@adéh%ﬁ@; @hé (%)glwal @ehaﬁmfs@gants,b
0001 per " cith o2 B8 Boid A0 RBed Epirk HBlpact S AN RoctirdAREYG AGEL S0PV

from about $h meicig o thelik@bout 70 per cent, nost preferably from about

0. 01 per cent to about 30 per cent. Faornul ati ons of the present invention
whi ch are suitabl e foFovtgitherrpeusigepmipesitians, dormailations of thejeressat pyention

t anmpons, cr | Sy es. . . 110N 81 I_nji.ng such
carriors astgge e Suidbte ki, AR el Sl UGB RAARSE Y, B

t opi cal 10r +Vdgii ded/ @8 paRadlia@hisikiraidne ThedbiipslhfidRapéorvenienilyibent i on

I ncl ude powders, sprays, ointnents, pastes, creanms, |otions, gels,

sol utions, prasetRdsingmit dosags Smmand Ty bearenared Bypay methiads knawnin the artfer
L &8 . . . Ry B trer
sterile COM Thi Qn@unt%ﬁ&ﬁ?{%#ég%\%m%%f&ﬁ%g%hﬁﬁeﬁ%ﬂ% callﬁi@p Wth any

preservati fers, or prope may be required. e phrases
" par ent er al magniahiogirodiidecisingla dosapd form $/ilbvay depestihgapdd the subjecttarg herei n
ans nodes Ofgﬁdm Hilst ration other fhan ent er,ﬁ]%Kt and to;%i cal .adm_ni stration,

usual |y by ‘reated@nd the pastcylaanade of adguipishration.  ‘Hhg apoyH of achiveipgredisat

I ntranmugsul ghichiclh b Bﬁl%*ea'witﬂyaalﬁ%%hqﬂo%&fc@m edf,édg&? wii al
intracardiac, intradermal, intraperitoneal, ‘transtracheal, ~subcutaneous,
subcut i cul ageneralyzerthatcashamt of theoapesitian whicibpnodudes @i thierapaiticasiectoal |

i d | i nt t | Jnj [ .i nfusi -47 2004/.076620
cp ol et PPal. MRSt bR Bl ALUSLS o7 MO, 2004 048520 o
whi ch may bg e ﬁﬁ@@ﬁe&eﬁﬁﬁfﬁ@&?@ﬁ@&&ﬁtﬁeﬁrﬂﬂm EBARD. 05 poPert BYENt i ON

i ncl ude wat er, ethanol’, such as gl ycetrol, propylene glycol,
pol yet hyl engoyt §@ per ceatdnodt preferably, framabout 0.01 per cent to about 30 per cent.

20 Formulations of the present-invention which are suitable for vaginal
administration also include pessaries, tampons, creams, gels, pastes, foams or spray
formulations containing such carriers as are known in the art to be appropriate. Dosage
forms for the topical or fransdermal administration of compositions of this invention

( include powders, sprays, ointments, pastes, creams, lotions, gels, solutions, patches and

25 inhalants. The active compound may be mixed under sterile conditions with a
pharmacentically acceptable carrier, and with any preservatives, buffers, or propellants
which may be required.

The phrases "parenteral administration" and "administered parenterally"
as used herein means modes of administration other than enteral and topical

30 administration, usually by injection, and includes, without limitation, intravenous,
intramuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,
intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular,

~ subcapsular, subarachnoid, intraspinal, epidural and intrasternal injection and infusion.
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suitable m xtures thereof, vegetable oils, such as olive oil, and injectable
organi c esters, such as ethyl oleate. Proper fluidity can be maintained, for

exanmpl e, vy »bdif7 of coating materials, such as |ecitfl @/
mai ntenanc%zo@%tﬁkgﬁr equired particle size in the case B’F’HT&% éﬁ”&_‘?‘gﬁs, and
by the use of surfactants. These conpositions may al so contain adjuvants

such as preservatives,Exa#i1bd SuRtaBIE biueoiHh P hdndqRenALaRicts MEhdhSPs Si ng

agents. Prevention of presence o m croorgani sns may be ensured both by
steri | i zat i emppryedéu thegpharmapganuicaleonthpogitivheof the invention ticludgrwaters ethanol,

tibacterial, and, antif | , | , | t anol ,
henorsor bpalalh (gict an Pedor, 3icne i, SoDEtEne Rl tdfikel e "
| sot oni ¢ agghikable MikiliredTh&ese rvé%etﬁﬂél biNsGdN RdIN8 oil2il ﬁlﬁe%tdw&&gfglgg @stbhe

conpositions. In addition, prolonged absorption of the'injecta
phar mace@t i sach dsmthylrodsats ePoapenfnidityicanbe tnprtdined, fior exeinple, by thapastod whi ch

del ay absorption such as al um nu nostearate a el atin. Wen.the ]
compounts oFHé ’:B?tgféﬁt ehAg Aw@ﬁﬁw%;iarawﬁpeﬂ@r@%g:qugﬁipﬁé%@aﬁeﬁ@ to
umans and g &Y p or as a pharnaceutica
conposition cgnt éi?”meng, f%?dlggglﬁ.%%%? S0 Odg%ﬁ%sg 90% (nore preferably, 0.005 to

70% such as 0.01 to 30#dse odmpodifions mayalséontain adjuyants sweckh dspnesaiviatives,

phar maceuti call acceptaple.carrier. ardl ess of _the route of

D St r at POHIEAGERe B BHYinE RSB A4 BT SEpH B IRV PRI h ch may
be used1on fhisldbigaRistd MEY BE Asur&d Hoth B9 leAlizAtiid profRALFRCiprd, aAd b§ HEPOSi ti ons
of the present invention, are fornulated into pharmaceutically acceptable

dosage f or mindbisieroef/arious aatibarteriabdud stifungal aganits Ser expmpla; patabem the art .
Actual d Level s, of t tiye | ' tjcal
Composi t 1 onehigyoRirdyhnehfscRt sk BRAREDkEol uluie e SRR .,
ar(gunt of t DRtorde hgens, siie arkupats, Yduish chiorigé,faaaithe/Ekd MtdtBicompodiiensidai r ed

t her apeutic response for _a particular_patient, conposition, and node of
adni ni st r at péditiony pralenged absogptianeidhe ysctadle pharmasputicalferms mayhedgought age

act bvi by ot SRE U P AR iRt S oy B RO PSR ) e Bl

or the esteandgelhtinor am de thereof, the route of adm nistration, the tine-
of adm nistration, -48 WD_2004/076620 PCT/1B2004/ Q00484 . the rate of
excretion of the parti%hehthecompounds ofdhepreasnt mygaton g adminste of the

E L:at ment , - ghRf{achitass, 1 AR R ARHAS tAPeAUeHiven HSKor 48 S HARARLESH W th
composition containing, for example, 0.001 to 90% (more preferably, 0.005 te 70%,
20 such as 0.01 to 30%) of active ingredient in combination with a phanmaceutically
acceptable carmier.
Regardless of the route of administration selected, the compounds of the
present invention, which may be used in a suitable hydrated form, and/or the
( pharmaceutical compositions of the present invenﬁon, are formulated into
25 pharmaceutically acceptable dosage forms by conventional methods known to those of
skill in the art.
Actual dosage levels of the active ingredients in the pharmaceutical
compositions of the present invention may be varied so as to obtain an amount of the
. ‘active ingredient which is effective to achieve the desired therapeutic response for a
30 particular patient, composition, and mode of administration, without being toxic to the
patient. The selected dosage level will depend upon a variety of pharmacokinetic factors
including the activity of the particular compositions of the present invention employed,
or the ester, salt or amide thereof, the route of administration, the time of administration,
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particul ar conmpositions enployed; the age, sex, weight, condition, general
health and prior nedical history of the patient being treated, and |ike
factors we in the nedical arts. A physician or veterjnarian having
ordi nary sélzlhﬁm?‘\’r/l&? he art can readily determ ne and pr é’ggﬁpﬁ@“’f’%s‘bffective
amount of the pharnmaceutical conposition required. For exanple, the '

physi ci an the‘f%gagie?ﬂ%%iﬁrgofipﬁg M&oﬂpéﬁﬁiwm¢ BRp BB AHO deratiff of e

i nventi on enpl oy maceutical conposTtion”at levels [ower than
that requi tredmient, otheedrugs, caipoemds aidomaieriald us¢rbinaqgpmbinatioafwidctheand

dual | i . th ti, ,the desi d, eff i hj )
Chnaral Yo BES epoa e dl oeBrn o A BRE o R RO a1 e
-that amount b ﬁ@&ﬂ%@%%g@ﬁ gtaeiﬁ%&eatemu 1ikdFaQoR W& rkioh fdnpr oduce a

t herapeutic effect. Such”an ose wll generally depend upon the
fact ors Oesmedisaldartsb A physidian er yetesimarian davingtordivayrskil inthe et chereadily
.intravenous, .intranuscul at, .|nt eritoneal ,.or.subcut aneous referably
admi ni st er effetprmine ﬁ'ﬁ‘f plf&scr.{l}s;ethgp B&b"f Wf%@%i’hﬂiﬂr“a‘é%?ﬂf 8@?1’?%2%%1‘ fective
daily dose gnfed "BSARGHIE theHYRRF! droRferiiBiaP6od Yialti ®h &Y sidhéSoth¥mds ' ee.

four, five, six or nore sul’)-dps s adm nistered separately at appropriate
i nterval s tbfthaiivsotion tepleyd infheiphanhdopytica compositiowatdgeels loves thawtthate it is

i ble f . f.th ti 1.ni st d al ,
T TS pr of oA FLPHIGH A U Ao b Teeh o Brd B DRSS BE ml ot on
(conposiipi Ofdsagd HAIARE YEdired EOBRIAS abhional. A Beialld Bhitdblé 84if0dore bk TEdI Cal

devices known'in the art. For exanple, in-a preferred enbodi nent, a
t her apeut i ccampnsitisinsiof theghvention withhsthatemamhobide sampanrd whish istheHowest

dl el R 1 C, I njecti devi . ' di sclosed i
U, pat ont SBeeE gl pibRes giapbich Sriesh Sl 3n BB HSIE S BeaGafiEc) |
4,790, 824, @épeAd §P6n Bl FactbisaiEBlrtiedbove! It idiomirol MRt adisniswalioidul es  usef ul
N

the present invention include: U S Patent No. 4,487,603, which discloses
an i npl ant BiEEeneus Aptrampsealasingaperitpesal, or sphouianegusrpmienblyadministered

control ked ; t . 1 B ' .apeutic
devi ce fl gr g‘%%ﬁ?ﬁlg? éaﬁ %% c'(%r%r‘riee [ eﬁfgéﬁ?e&%%%hg%l%w@%ﬁaﬁ é'%#ﬁkg.
4,447, 233, pdigedsitibns ehaySRcadminiztbredis 1o/, thred, fiaurpfive wiporf aoredabidosdsi ng

medi cation at a precise infusion rate; U S. Patent .. 4,447,224, whjch

di scl oses addpainisiaedsapaiiely ahmpropmate micryals tyaughaw the day, epftonallyipuaious

drug delivejy. cﬁmsPWﬁﬂelt' | | Eﬁ‘é@ I ¢ drug
delivery syg?sgﬁ]étaw ng nu %%Oﬁékﬁr %gén%ger‘@ﬁ‘éﬁtgé ﬁgéﬁﬁﬁ . S. ﬂﬁg?ﬂﬁ% No.
4,475,196, adrifistte®flodé, 0 GpRefefBN thBafiMiseN¥émpohnd bs a phahmsagicah osnotic

drug de|2bve£oyrmsﬁ%iito_rel coml\{)aor; tio%s.her such inplants, delivery

Therapeutic compositions can be administered with medical devices
known in the art. For example, in a preferred embodiment, a therapeutic composition of
_ the invention can be administered with a needleless hypodermic injection device, such as
(' : the devices disclosed in U.S. Patent Nos. 5,399,163, 5,383,851, 5,312,335, 5,064,413,

25 4,941,880, 4,790,824, or 4,596,556. Examples of well-known implants and modules
useful in the pi'esent invention include: U.S. Patent No. 4,487,603, which discloses an
implantable micro-infusion pump for dispensing medication at a controlled rate;

U.S. Patent No. 4.,486,194, which discloses a therapeutic device for administering
medicants through the skin; U.S. Patent No. 4,447,233, which discloses a medication

30 infusion pump for dcliverihg medication at a precise infusion rate; U.S. Patent
No. 4,447,224, which discloses a variable flow mplantable infision apparatus for
continuous drug delivery; U.S. Patent No. 4,439,196, which discloses an osmotic drug
delivery system having multi-chamber compartments; and U.S. Patent No. 4,475,196,
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systens, and-nodul es are known to those skilled in the art. In certain
enbodi nents, the human nonocl onal anti bodies of the invention can be

f or mul at eﬁotﬂoﬁmwoe proper distribution in vivo. For e t he
bl ood-brain barrier (BBB) excludes many highly hydrophi ﬁ?“gp Pﬂf@ﬂ?ﬂ% To

ensure that the therapeutic conpounds of the invention cross the BBB (if -

manut ac U i G Bk 2 SREVACHR A9t YABR; Matyohi o Hiptants iRERLCS 0

5, 399, 331. dywéenhd, pnd;mndulermyelcmvmiosﬂaosemkdlednnmm rml eties which are

sel ectively transport 0 specifi el.ls or or t hu nce t ar get ed
drug delivery (see, f‘b erp 8?@%& anjnoqg ﬁ?ﬁﬁ"ﬁ’&é F € 29: 685).
Exenpl ar y t gﬁdé{‘&nrﬂy f%ﬁh@l%téd% !eH:ﬂﬁeE éi&sﬂi‘buﬁb&hi ﬂv& SF&e leg gg) S.

Pat ent to Low et al.); Urezawa et al
Bi ochem 5 Bi bkobgl{braﬂbsmcr(BBﬁ)mxclﬂd@ mﬁtaa)lgh]adlydmyﬂhlmsoo@@oﬁldﬁl Teemsaret al .

oot ner . 8t PesjeraRsyé dbminpnds &k B Fvashon aprishe il LHSHEH, 41 o Bos,)

Ant. J. Phyg rﬂliulat%tgﬁﬁ‘ le 6% flf)@sroﬁim%] ?Bﬁﬁx'e&l%dgf)f fﬂ@h&ﬂclﬂﬂ}{%h %H{e‘sss%gt he

fornulatlons I nventl as conponents o e’ |1 nvente
nmol ecul es; @#20.5.Rdterds 4,522,81%) 5,374,948 )and 5,389331. (Hhelhpomsgﬂ)@&)om;&me aI o]

K. Keinanen; ML. Laukkane 1994) EERSLett 123; ., Killion;
Fi dl er (199%}60%%%%& @E Eié’h@n@w&%‘é%ﬁ?e‘a °Pﬂé‘qfﬁ&%ﬁ¥ﬁaf8ﬁs t he
ther apeygpi Ceﬂﬁﬁ@@&?&?&ddﬁé dEﬂ@er&de%”E gO'V'@rRaﬁﬂ%m@PgdChﬁl_}bﬂaPﬁﬁw?s in a

nore preferred enbodi nent, the nmes 1 nclude argeting noiety. In a

nmost pr ef er 2868 nifxempdary tmgemammlmhde folatepurbiatin (see, etga U.SpBatemtes ar e

del i db I Nj t o | ,t -.t t

The composi AeRONE S e 9 ¢0F webodyifd Qubiativethat. Q280 Top it Budnt Refcsi ot s
|t( nust be &hakha. VIBIEO3H Mitibedids (P.ON BlG¥mdied? 4. 30995 FRENIL AL 95060, d nust

be preserved agai nst the contam nating action of m Croorgani sns such as

bacteri a an@waisaigi. (W?ﬁ)a‘iwlcm?éra‘igﬂﬁt’)@mt?ﬂwr BAd 8A) surfactatcotoinad

Cranspolt - AepeRbe arsiF ar eS8 anc. Mty 3285 1o, Bt onios i i
art, e.g., ﬁfs@ﬁh@fdrﬁiﬁldﬁbnﬁ bﬁth%riﬁvémdﬁs Q5 WYl d¢26mPbndriaéBe idveaaent s,

Further ref erences can Cunni_ ngham Rund| es C, Zhuo Z Griffith

B, Keenan JmO!epgb@)plﬂp&S@lgp@a?t deC199 7 &%Chm%@?@ﬂ ¢ §lsg ¥o K einanen;

I mmunogl ob { J | mmunol
Met hodg U%Eﬂ Q§94)%3{%%§6I\}?3 ééﬁ?ﬁ%{ g?ﬁgﬁpﬁ@tﬁr transfer of
i mmunogl obu!mmﬂnoméﬁbm 210 Ah@h6 @atbolizidnt Bﬁﬂﬂéiﬁ@ﬁﬁéﬂﬂthe therapeutic compounds .

20 ofthe invention are formulated in liposomes; in a more preferred embodiment, the

liposomes include a targeting moiety. In a most preferred embodiment, the therapeutic
compounds in the liposomes are delivered by bolus injection to a site proximal to the—
tumor or infection. The composition must be fluid to the extent that easy syringability
( " exists. It must be stable under the conditions of manufacture and storage and must be
25 preserved against the contaminating action of microorganisms such as bacteria and
fungi.

In a further embodiment, the buman monoclonal antibodies of the
invention can be formulated to prevent or reduce the transport across the placenta. This
can be done by methods known in the art, e.g., by PEGylation of the antibody or by use

30 ofF(ab)2' fragments. Further references can be made to "Cunningham-Rundles C, Zhuo
Z, Griffith B, Keenan J. (1992) Biological activities of polyethylene-glycol
immmoglobulin conjugates. Resistance to enzymatic degradation. J Immunol Methods.
152:177-190; and to "Landor M. (1995) Maternal-fetal transfer of immunoglobulins,
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Ann Al lergy Asthma | nmunol 74:279-283. This is particularly relevant when
the antibodies are used for treating or preventing recurrent spontaneous

aborti onwayeolREAPEUt I cal Iy effective dosage” for rheup@fﬂzgomb&m tis
preferably wll result in an ACR20 Prelim nary Definition | mprovenent in

the patients, nore preferred in an ACR50 Prellmnary Definition of
| npr ovenent Aamd%lésrgylAlsthm Imnﬁmlr7éd279r283aﬁfh4mm3ﬁ1®ﬂalm mlefvarltwltwfthml tion of

| mpr ovenent . 0O Prelimpn Definition of roverrent | efined as:
5606 1 ot ov BRI S der Etingior ebensnRe P PSRBT SRR Count ( SW)
and z 20% i nprovenent Aﬂh&gf@uﬁcﬁilﬂ( ekdfredo $§ﬂﬁ8§matoi@érﬂﬂﬁi% Fetkfably
Assessnent (VAS), Patient obal assessnent (VAS), Physician obal

. Assessment WA@S}IHIMHR ACR20:Prelivdnary Definitionaifi Imaprgwemm@; thapatieatsPinase

React ant (CRP or R nd A are defined in.the sane t 250%
and 27006 | RstaBACKSR Dulditivan,Petisicn o enehy s e e el

. in Areri canyCal KREH T PrefibfitiRDREARONI SN Pfﬂ@ﬁ{eﬁt Definition of I rrproverrent

in Rheumatoid Arthritis; Arthritis Rheumaii sm (1995) 38: 727-735. The

ability of da conpou][ldﬁﬁ(fﬂummebxmnwﬁmnmwtsdieﬁn@m ani mal  nodel
of e bodOVh e S0 PP eleh o reg S YR i HBi D Eorrmound

to inhibit, aﬁ&'ﬁho% rwdaaa ﬁ'oY%ffectl %S%Me&‘t&%eﬁt@a‘iﬁ‘ﬁss%&dﬁn‘%d

pr actltloner A therapeuti cal e anount of a therapeutic conpound
can decrl@aséV. AS);ﬂ?ausmﬂpbairassﬁsk(aem (YAS)aPeysi ciarnGlobal Aptesssent (VASY Hagentt . One

of ordinary ) e art d be le to  d ' ch anmobunts based
on such fac§8‘l§éb‘5§§5% %B@ﬂ%&% sPhoe BP@%@\?@Pﬁé&ﬁ‘f’Pﬁﬁgﬁj subj ect's
synptons, and the par WERKPndCQORGE abd QTinl i BitlsGmdiwAORHE 25054 d0B70%
selected. The ability of.the antibodies to treat or prevent psoriasis can

al,so be ev mlmwemem@mmgely oFoefunihesdetaild sek Folgon iehalt incAmeticanteollege of

conposition rile a the extent .that t nposition is
del i ver abl ek‘%‘l tPFQr%'te?e F{i’bﬁ 8%3@{’@?"3“‘?“%' 8P1€§H‘hﬂg $an i sotonic
buf f er ed 5salsirgheitis Wirelunilom ¢199879%8; 7p013! (for exanple, glycerol, propylene

gl ycol, and quuid pol yet heyl ene glycol, and the |ike), and suitable

m xtures thereof." Proggg %@m. Y eﬁ%\ﬁ}ggo'@hﬂftéhﬁ&gc%ﬁ%emﬂhﬁ an B¥intiie Of

coating such as lecithin, 0 required particle size in the
case of di spmdsl syntemﬂe&ytms of efficsey ihdwirmnttamotsn Altergattvelys this propeitgof a

ngLeggbl e to i nclljude I,sot gﬁqafediﬂﬁem S,. f&ww@gw%m%%gwﬁcohﬂ S

Long-term ahﬂﬂﬁlﬁbﬁ Qﬁvﬂ% byabsays known to the skilled practitioner. A therapeutically

20 effective amount of a therapeutic compound can decrease tumor size, or otherwise

ameliorate symptoms in a subject. One of ordinary skill in the art would be able to
determine such amounts based on such factors as the subject's size, the severity of the
subject's symptoms, and the particular composition or route of administration selected.
( The ability of the antibodies to treat or prevent psoriasis can also be
' 25 evaluated according to methods well known in the art.

The éomposition must be sterile and fluid to the extent that the
compoéitidn is deliverable by syringe. In addition to water, the carrier can be an isot(;nic
buffered saline solution, ethanol, polyot _(for example, glycerol, propylene glycol, and
liquid polyetheylene glycol, and the like), and suitable mixtures thereof. Proper fluidity

30 can be maintained, for example, by use of coating such as lecithin, by maintenance of
required p'article size in the case of dispersion and by use of surfactants. In many cases,
it is preferable to include isotonic agents, for example, sugars, polyalcohols such as

mannitol or sorbitol, and sodium chloride in the composition. Long-term absorption of
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WO 2004/ 076620 PCT/ |1 B2004/000484 the injectable conpositions can be brought
about by including in the conposition an agent which del ays absorption, for

exanpl e, wduyodsegrgonost earate or gelatin. \Wen the actipeg96RAbHegs | S
suitably protected, as described above, the conpound may be ora

admi ni stered, for exanple, with an inert diluent or an assinilable edible
carrier. V. tedngcabld chhtpositionotart tebrbuglarabborbyHmnoldirginithe tonifositivn 40di es to
| L-15 of the present,invention (ifncl udi ng _derivatives and co&j ygates of the
ant i bodi es) 384 ™ YeiagsIP RO ISY sXample. plurainumypanesteargla or gelatideg jn a

variety of in vitro anphainyheUoARaank iy IGlBRAUA desRbiabBYL 95, 1 1

one enbodi nent, human anti les o I nv n are used to I nhibi

15 i nduced dodporpxdaniasche omllpwndihinisteted, fondkanplepwith\ahdsérdinanp boges, .
preferably (,w ttgogé_ thi biting TNFa production induced by other cytokines,
such as PL- 3esimyablepdibleiGaper he antibody with IL-15 (e.g., by adnministering
the antibody to a subject), the ability of IL-15 to signal through the

| L-15 receptor is inhibited and, thus, the production of TNFa by T-cells
and/ or nono¥y téses and Mutliaiy of tled Beention nhi bited. Preferred anti bodies bind

to epitopes (e.g., particular, subunits, . such as the ganmma, subuni whi ch
are specific to IL-15 : @Htj‘i"lfgmﬁ‘%é‘buﬂlg of the Fesent veRiqLgaduding NFa

producti on, Fp'% axﬂﬂ%? ']{S&%Ef & h4:INE ' m¥ink

rel ated cytg dneg,gé)suc n‘!ﬂ -O?E}.f\e%ugjgcrl{r%gta?@eol%y, gfr?ah%e%ntl %’Jﬁ%&ﬁ%@gﬁé&sed
to i nt edfer eanbe wsed in a Varictyg of pt vitro and in L3 diaghoytichmi thempewivhipplieatibhe.r

I nhi bit assenbly on nei ghbouripg cells exptessin -. and.y-chai as .part of
the IL, 15 receptor of“g‘?‘ﬁ)?mulé‘?d}‘gﬁ’é% fman ?r"%tﬁﬁmé{ﬁﬁtﬂ%% e@f‘%ﬂi'ﬁﬁﬁ’cﬁ
human anti bgdi m@{. | ' k';g'b&n& [ T cell
recruit nentﬁg_rllgﬁ)@egéo | rgﬁ%@gﬁgfér&:@fi{ﬁv‘mﬂ (ng% t mﬁ(l)pbh%geishgg‘iﬁ@g?’l

prol i f er at i ethowdkibilingyIF® roductioe induodd by stkkpéyokinys, ekcinadl-Zudy as | L-

2. As with TNFa productjon, by contacting the antibody with IL-15 (e.g., by
adni ni st er i fRptA@EIRR mwyméaﬂsh%{e@m adminisiering thg aptiboady to aubjecty, tgm

t hr ough ¢khe “t};l"gf r%cl% S L Nk Di . : ﬂrjca% I iﬂgal! | y

I L-15 i é}tsi nﬁllglgl tec}-.[’ CC%?%@}E?%%@%%%%@;E%&E&%% | rre%t,hﬁ%’he lr%gg%ub

i nventi on peDYNEabYT-colbs didtbrimendcyRaimadthphagdy dyeRtinkibited. direfenddr medi at ed
by IL-15 (e.qg,, .an_autoi nmune disease, such_as psoriasis, rheunatoid

arthritis, @t_ﬁhhq@qsm(yp;tom(eg,mm% sulgnitgnsuchres dhe gaswme sityel whichuch as
_Hl V). by adan}ens'pgéiﬁcr: T a&d, %:Hllljé, g&w}an?ag%urrs?y inBitit ﬁ?—q g—i:?&uc%& %NF&S;?roduction,
but do not interfere with TNFa production by structurally related cytokines, such as IL-
20 2.

Alternatively, human antibodies are used to interfere with IL-15 receptor
o-, B- and y-chain assembly and/or inhibit assembly on neighbouring cells expressing -
_ and y-chains as part of the IL-15 receptor or another cytokine receptor.
( In another embodiment, human antibodies of the invention are used to
25 inhibit I1-15 induced T cell recruitment and/or proliferation, preferably without
inhibiting T cell proliferation induced by other structurally related cytokines, such as IL-
2. As with TNFa production, by contacting the antibody with IL-15 (e.g., by
administering the antibody to a subject), the ability of IL-15 to signal through the IL-15
receptor is inhibited and, thus, T cell stimulation by IL-15 is inhibited.
30 Accordingly, in yet another embodiment, the present invention provides a
method for treating or preventing a disorder mediated by IL~15 (e.g., an autoimmune
disease, such as psoriasis, theumatoid arthritis, or inflammatory bowel disease, or an”

infectious disease, such as HIV), by administering to a subject 2 human antibody of the
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WD 2004/ 076620 PCT/ 182004/ 000484 invention in an anmount effective to treat
or prevent the disorder. The anti body can be adm nistered alone or al ong

W t h anoykpseokmeaioeuti ¢ agent, such as an anti- inflanppirQBiepsiRids € 0., a
.steroidal or nonsteroidal inflammatory agent, or a cytotoxin which acts in
conjunction with or synergistically with the antibody to treat or prevent
the |L-15 msghtzonin ag amecuns effpetive todreat enpravent tizodisorden | Theantibodyicabbeli es of
the present Lnvention. ar sed t.0 treat, or to. prevent.rheumatoid arthritis
(RA). The aﬁ‘th’?“t')‘c'm ‘_5@ a*opﬁl%f af%@_‘?’hf gnqtﬁgtﬂlerpgq@g agenfy Wich, 25 AR anti; ogr essi on of
i nfl ammat i o fRSHERAGH feniVelsh, LiteRast or fstilersidaRNflathmatérylagentPet d dyotoRin Y

CD4+ T-hel per cells, are involved in the initiation and nai ntenance of
- i nf | ammat or Whishastsds egnjunctipn withior synexgisticadly wigh tieiantibodytodteston prevent a i n

the infl.a r t s which ultimately lead to joint. destruction and
| ncapaci tsat 'hgﬁed%??‘fgg\%éﬂsf’ent with RA. Local synthesis of IL-15 plays a key

-role both in the acti %phpaAical enibd8irkért MitharCintibodiel bfthaReestit ihvetioR@Wet | on
of TNF-a and other inflammatory cytokines. The role of IL-15 in the

progr essi onugd tRiveptrardp peevent theomatnid arthrigh(R A)L. -Tig anjibpdils limitsherdietiated by
macr ophagesy i,pduce cell recrurtnent. .The activat T cells.then:, (1)

i a1 el 35 RASE T heihprelioh iR thn el Siag Py et ribh A i oo
nmacr ophages célispp@tienlhle CD4¥ Taflfer 0blls)areAntdlvé®itthe infitig®dd andGhiiM@Rhane. oft hus,
continuing the cycle. In addition to its effects on TNF-a and nacrophages,

| L- 15 allfo inflammatery praesssesdpRA.s Talidaadrodlur syloking isRlssatnvolvedvmtbe)| obul i n

secretion, rticylarly rheunatpid. factor, synthesis. .Accordingly.,.anti-IL-
15t bodi BaB iR Ralesi waieh Bl Ie Yo Pepdirion A PR itis of
foregoi ng efHegfatientahitd RAL T odal SihtRISET IRA $ldys 4 Rédrol € Both e the aeflvdtion aadevent
or treat this disease. For exanple, anti-IL-15 antibodies of the invention

cqdn be userecrwtoent pbTtcells fmdimtheinductinn 66 TN wrd othehinflamadtery efytokinesy at ed

| eukocyt es ipvol . pRA, The h i.bodi f th t, ] £,
be ool 1 or TRRFRIEPE TiokS Sl MGermeuar of RAmeDy Got gt SR TLH 5 BV GhiSe wi
r heurat qisd  gyrthdsizell by WaR b8 ed) 36lucai Ti A I8 GHiRhEnt THRQRHPatbPT LB ARt € O

for reducing sign and synptomns and del aying structural damage in patients
wi t h noder atmefnfait maseopiagé getisedibupandn@) mence TN« praduction.i Btohuldiedg t hose who

oL e P S LSRR o I AR R B
IL-15. 1L- 1k ﬁ%‘ﬂ%ﬁ&gﬁ&h E@idgff@s(gé‘énﬁﬁf‘-& aﬁ@ﬂmﬁc{ 1045 YHb Qekivai@nocyt es
I Dro endr S,

and macr ophages, ast s, Itic cel an rati nocyt es.
neutrophils and affects local B cell immunoglobulin secretion, particularly rheumatoid

et

20 factor synthesis. -

Accordingly, anti-II -15 antibodies of the invention can be used to
prevent or block the foregoing effects of IL-15 which cause RA and, thus, can be used to
prevent or treat this disease. For example, anti-IL-15 antibodies of the invention can be

) ( used to inhibit inflammation and/or prevent chemotaxis of activated leukocytes 'involved
25 inRA.

The human antibodies of the present invention may be used for inhibition
of progression of structural damage in patients with rheumatoid arthritis who have had
an inadequate response to methotrexate or for reducing sign and symptoms and delaying
structural damage in patients with moderately to severely active rheumatoid arthritis,

30 including those who have not previously failed treatment with a DMARD. 7

Human antibodies of the present invention also can be used to block or
inhibit other effects of IL-15. IL~15 is expressed in various cells and tissues including
monocytes and macrophages, fibroblasts, dendritic cells, and kemﬁnocytes. |

-53-



-53 WO 2004/ 076620 PCT/ 1 B2004/ 000484 Keratinocytes are nmajor constituents
of the epiderms and the epithelial lining of nucosal tissue. Control of
kerati nooybSeglfieeédg i s nmedi ated by a conpl ex network of ' nd
growt h factors, sone of which are produced by kerati nocchgli&?@é@g@fgges. .
Kerati nocyte-derived IL- 15 contributes to T cell accunul ation,

proliferati Geratiiodytesiivéinvgbr ecdhsHtRnisaifithe Jiddiesand\he epithdiabhigiagare known
wherein the nunber_  of keratinocytes is increased which |eads to e?(i der nal

hyper pl asi amyspead tisgie; Longnkphkeralinqceytegrowtinisimerhated by acaaplex|ngtwerkdifsease

‘ s i . . . _ A "
a7 ohi o Ger maTfind AELOGS B ool S bRIAIER ed B SdrdtRo bRl hBRL ALY
dermatitis, KerdtiocytaidetivéditV18esnigibatee @ T cell hanigwulation, pedlifetation@da,

i mpai red wound, heal i ng, ,such as .inpaired wound heal ing due to diabetes.
Accor di ndl y suxvikal i pspBEAtS pladpesoMawg diseaspmars knewniwhezein the mmberefent i ng such

di sorders by_adn 0kSt:E1 fal . Vored alaitd: | of the
Mnvent i on | eRHIOUEFidcpRsl wpRA 6ER1S ofidRR B BEplaelaryion Al gtor
exanpl e, anti lehdtsdme aftlereitedisdiodasé bymptonsn These diseaséeinclndel clironichligasesor

I nhi bit parakeratosi,s_in psoriasis,_ reduce_epiderml thickness in psoriasis,
and 15 redsedh 35RspRasis and Aepis depnstitis, apwell asconditionsliks chroniq handeczgma,

dul at / AR . . . : ' |
(2606; Cast POuttUhhai ik W aR (Y RRLRIAY Blanblle P pATEBRH] impdea®
nmodi fi cali omuad hmlmesaichapimpairedivonsd healiapdueto diabeted. | Aedordipglyhibei al cel |

| inés and, .therefore, is involved in the pathogenesjs of jnflammtory bowel
di sease, e. §aventien pro¥idgs methads forgeatiyg or greventingsuc @e&m&é&i@@sﬂ?@&%m

by the sel eqtd: P g t.at4 P ' 88 brehtrest i ne
of untreat ega%éaitlﬁ %%Itﬁéaﬁwﬁﬁﬁifgﬁiag%bgl s%%%%v\%?%f&q&%%%ﬁta%ﬁﬁs, tkr e!ﬁ?sr been
s t(f)wn t gfat ptev&ﬁtAths diﬂb;(bn]thr e:mam}iles;aﬁtiﬂhflm(tjibndib‘s af ﬂnril.lwlntl.oi gmh bt meditce of

celiac disease, Accaqrdin ., Ih.anot her enbodi nent,  .anti-|L- human

Snt | bod ea. BIoGk 8 M HE LAk HoSiif BRoAsIse eOu R AERgPtiph ECT TR BSORAR et or y
effects 16f dduleprotiftatish sE&Aatifdolle8 3 pafasR! to prevent celiac disease by

adm ni stering the antibody to a patient in an anount effective to treat or

prevent the disorder. Di-l5ali mpdulates theHumctinmenf intostingl ppithelial el Reineckent t he
present invent, that 1L-15 al . es. the formution of new bl ood
vessels, a 6?‘&:@?3%@?‘7“@8“&5 B%i@hﬁ‘?@%’f ﬁgﬁc&;&g.ﬁ-@%&ge Accor dingly,
yet anot her pitagfidafibnd difmatdsabasitiRtiaPdells Afd bf hRtBdtinaNepithelisidten linbeadd, event i on
or treatnent of diseases involving neovascularization. These di seases

i ncl ude a vtherefpse, tsfinvalmedinghoppiblgenssis of inflammatery aves] slisease; o.gd coljac
neovascypar faldeO%me rle 3¢ H. 159 shch &Qéds%”ﬁ%ﬁ&w( bg ERSAESve over-representation
of IL-15+ cells in the small intestine of untreated patients with celiac disease (WO
00/02582). Thus, it has been shown that IL-15 is directly involved in the initiation and
maintenance of celiac disease. Accordingly, ‘in another embodiment, anti-1L-15 human
_ ( antibodies of the present invention (i.e., which inhibit the proinflammatory effects of IL-
25 15) can be used to treat and/or to prevent celiac disease by administering the antibody to

a patient in an amount effective to treat or prevent the disorder.

In addition, it has been found by the inventors of the present invention
that IL-15 also promotes the formation of new blood vessels, a process called
neovascularization or angiogenesis. Accordingly, yet another use for the antibodies of

30 the invention includes the prevention or treatment of diseases involving
neovascularization. These diseases include a variety of cancers which rely on or are

characterized by neovascularization, in addition fo inflammatory diseases.
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-54 WO 2004/ 076620 PCT/ |1 B2004/ 000484 Human anti bodi es of the, present

I nvention also can be used to block or inhibit the effects of IL- 15
associ at adowhddnrkdahect i ous di seases, such as H V. Accor i anot her use
for the antibogzégbof the invention includes the‘preven?Fgﬂh%ymmWPghtnent of
I nfectious diseases, e.g., HV-1. For exanple, the antibodies can be used in
vitro or in vivo to diiaganastitodisstiies presdut itivesmaealsoreit i wsgdiny block b5.
Specifically, the antibodies can be used to .detect Ilevels _of IL-15, or

| evel s of dhibs thmetieetefilal hasspcisted grith nisctiowrdisrene sialrasddy.or | i nked to
t hei . S . ' I
of 1L 15 CARORRAST B naP I iBiaaice of e il AR Ak U Moy IR 01T Ve .

-t he anti bodicasmeanfdettiond diseaseshe.fi HIV+1.bl ock 1L- 15 function which, in

turn, can prevent or aneliorate di,se‘ﬂse synptons caused by IL-15 functi on.

As previdbusly descri e eXpuRten therpntibpdies cancherysgd it waroor i ot diagressie  can

-be co-adm nj,sler cﬁddlé@aé{& dtiatd bg 95, @B&ﬁa{igi ﬁ&%ﬁb§dﬁ@98£f§e us%d%g (Bt

i mmunosuppressive agent or an antr-inffanmmatory agent to 1| ncrease fi&

over al | antievelidf BIvIS o leveRf dfieells whivh canfaitblIdy5 oathdemembiand sticfadd e agent

(as an i mmypocqnpl ex) or can be adm nistered s pﬁ{late fromthe agent. In
a

the latter lEkediq g’éﬁ%ﬁ%’@”&ﬁﬁ?‘?ﬂt@ﬁ%ﬂéﬁﬂm% anh¢ defestionof syeh levpisof st er ed

before, aftypr Ecﬁpatl | Q'taﬁx? It all L 4 cuagent s
i ncl ude, arrlg'ﬁlf%atnﬁtg?}gt,j‘é an |ét¥crll¥4 %m’ra %F?dggg%ﬁ?émsﬁ a%ﬁég%%bb‘%‘ I fying
ant i - r hBunadah be disedy®)inhibiton bl I Esfansteonaghkich sin tadneca grevenp eritnekoratend
psoriasis agents. The human g& 'boﬂliugs.accordi ng to the invention can al so

be adni ni stH$e35F FRORIGMS GaRsed SHMati on therapy. In anot her
enbodi nent, the human ' ' ' ' ] 13l ed in
A?Qfﬁ?%%ﬂ&&&gfﬁb@@*ﬁkﬁﬂ’ﬁiﬁ-ﬂ?—ﬂs Gtjhddfes r?t??lg@ entfdn

conbi nation with other such as CD4 specific a odies and IL-2
specific arvah be dpedmidistemdbvitaonoor athertthere tharspautic Rgents; eanf drbodi es with CD4

specific antibodies or.llr2 specifi.c antibodies e. considered particularly
LSeful f or MRERSRRCSSiHe ekt et gt dndutmalery pgh B oupralAat Al so

wi thin {fie ;aaaagaliry b8t RS ARtibod}V@R be Pidked & thi: hferft (45 iRdrAchRBABRX) or |
anti-IL-15 antibodies of the invention and, optional lé I nstructions” for

use. The kicanbgadministeredrsepasatediom Gecgonte Imthedlatierdiase (epataieaduydnisgationlch -as
an i mmunos ressi,ve reagent . or .ong or .nore additional, human ‘ant i bodi es of
t he i nvent 3@% etg’g?dy cﬁﬂﬁﬁﬁéﬂjﬂéﬁﬁegg)ﬁ re’ﬁg\% ?fgcogc Wéﬁ%{i’ﬁr"@eﬁ%ﬁ whi ch
bi ?dz Ej 0) anthempéidiegents idttudel athohg afheisgaiti-Hifhintibry dgems) DRRARDE §disdasemn

ant i body) .

modifying anti-rheumatic drugs), immunosuppressive agents, chemotherapeutics, and
20 psoriasis agents. The human antibodies according to the invention can also be
administered in conjunction with radiation therapy.

In another embodiment, the human antibodies of the invention can be
administered in combination with other antibodies, such as CD4 specific antibodies and

( - IL-2 specific antibodies. A combination of the present buman antibodies with CD4
25 specific antibodies or IL-2 specific antibodies are considered particularly useful for
treating autoimmune diseases and transplant rejections.

Also within the scope of the present invention are kits comprising human
anti-]JL-15 antibodies of theqinvention and, optio_nally, instructions for use. The kit can
further contain one ore more additional reagents, such as an immunosuppressive reagent,

30  or one or more additional human antibodies of the invention (e.g., a human antibody
having a complementary activity which binds to an epitope in the IL-15 antigen distinct
from the first human antibody).
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-55 WD 2004/ 076620 PCT/ 1 B2004/ 000484 Accordingly, patients treated with
anti bodi es of the invention can be additionally adm nistered (prior to,

si mul t aneQusbobsMhdshy Or followi ng administration of a hyman antibody of the
invention) with another therapeutic agent, such as an anttTIRAP4/0#L or y
agent, which enhances or augnents the therapeutic effect of the human -

antibodies. In yet anoAhetdifgiposhtihiireattdWith aftiHodRgiof thedhvédiRnidaM®at i on can
be wused to target conpounds (e.g., therapeutic agents, |abels, cytotoxins,

i munosuppr @dddiensllyadministered trios tosimwltangously with r followéng alministiationpf ace
(e.qg., nemyrane boun Q 1Q -1 or ..b I, nki .conpounds
to the antiBo fm aﬁ;ﬁﬁggy &%«?Fﬁ\%ﬂtﬁqﬁgﬁh}a@gﬂeﬁﬁg%%%ggcﬁg%%b%ﬂgﬂg %?H%‘%’al I zi ng ex
vivo, in vigfl#fimhatory M%ént,(ivlﬁelh bishaB¥6Y (3 aaEments theltheppeutid efidet bEGRMan( €. 9.,
with a detectable |abel, such as a radioisotope, a fluorescent conpound, an

enzyme, & &ntibedi¢se co-factor). Qther enbodinents of the present invention
are described in the QlJ ow anpl es. L£se. | ' i urther
illustrated by the follpg\ﬁi W\gﬂ@5%?@%6%%%3%@%?%@%8{&%2&{%%@?P%}e as
further |i nidséd@ tarfeCesipuRis Ce. .Itbé@?uﬁf&@eht'sﬂabem cytbtogiases and al |
references, patents and publi s'h%d pat ent apEI |?cati50nyst cited throughout this

appl i cat i on IRPEMERAPESSIYS ¢aq &9 pllsavhich 1 phounsk te thaicarfac it ES

Exanple 1 at i f t ' cli 0 targeting
veotor 1 Tnagroane Hod bl FEr i R 4 SRy Kt 1O Pre 1o
heavy chid n ahfibats, THue the ifvehtién Mo Privites nivaliodyaer Rehlddinee 16, 31BdriFh C
genom ¢ | anbda. phage library (Marcu et al. Cell 22:187, 1980). This genom c
fragnent waditracallsicspeessing e 16 jgad d 5 receptar (681 agthos deterdalle labgl, gueh smvioH
(Marsh et al_. 4; - ) eqv. ' ¢ ces included
i n pl CEnu ekﬁ%gﬁg%ﬁasfth}og%#e%%% Wégﬁégﬂle%g’ ‘ﬁo%ae@g%hjg ﬁ§ t‘?&g&l9 of the nmu
i r@roni c enhancer, to Other etisddimatiite of the presdnt inpetion aratiedeyibad lbthdownst r eam
of "'the | ast tians razeg exon of the nu gene; however, much of the nu
switch repedellowge ExamRiesheen del eted by passage in E. coll. -56 WO
2004/ 076620 PCT/ 1 B200 : I iHag; :
P ﬁfsA 13 kb H nﬁ%?%’éﬂﬁm ihbéntiod 9 RirttRPiIHEELRE bYaRe LMOWilg Glathias

which should not be construed as further limiting. The contents of Sequence Listing,

figures and all references, patents and published patent applications cited throughout this

)

application are expressly incorporated herein by reference.
20 EXAMPLES

Example1l Generation of Cmu targeted mice

( _ Construction of a CMD targeting vector
25 The plasmid pICEmu contains an EcoRI/Xhol fragment of the murine Ig

heavy chain locus, spanning the mu gene, that was obtained from a Balb/C genomic

lambda phage library (Marcu ef al. Cell 22: 187, 1980). This genomic fragment was

subcloned into the Xhol/EcoRI sites of the plasmid pIJCEMI9H (Marsh et al; Gene 32,

481-485, 1984). The heavy chain sequences included in pICEmu extend downstream of |
30 the EcoRlI site located just 3° of the mu intronic enhancer, to the Xhol site located

approximately 1 kb downstream of the last transmembrane exon of the mu gene;

however, much of the mu switch repeat region has been deleted by passage in E.: coli.
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fragnment was excised from pl CEnu and subcloned into H ndll1/Smal digested
pBl uescript (Stratagene, La Jolla, CA). This plCEnu fragnent extends from
t he Hi ndiid 20041b76620 OCat ed approximately 1 kb 5 of Cwulpdgidbiioshml Site
| ocated within Crl. The resulting plasm d was di gested w th SmaJ/ Spel and
t he approxi mately 4 kb Smal / Xbal fragnment from pl CEmu, extending fromthe
Sma | site in Crul 3% 'IihctaruetmmctosmaeconstmateédtsjfdMWsjo&ﬂsikleHmcHH/Sﬂm | ast

Cmu exon, s |n erted T S i zed at the
Smal site, r%?f wﬁp&@pﬁf&ﬁg&%ﬁ%ﬁpﬁgﬁ %@Iﬁw&ég consi sts
of the neo tratb%‘eﬂer BASS1T4, CA) OThls pleﬂhﬁpﬁa@ﬁedt RRtelMH#6m the HindMI
phosphogl ycerate k| nase ﬁrd pronoter (Xbald/ Tagl Tragnent; Adra et at

. (1987) Genesﬂedocat%aﬁptpxma rikbed’ oif €ignu ihie tbgﬁnq@bsq@beatyﬂ aithnCaiud e The
Pvul UHi gdl || £ ch |

(299u308|)  hrsulinE BTERiA w8 asiled vt sebaned Al &'ﬁl‘ﬁ‘%??ﬂg‘gmﬁ%n‘? %‘a&e&%&h by

- Tybul ewi ¢z ghgrbnt fick mEﬁﬁl bxtéﬁhnglﬁéﬁ-tﬁéléx%)alfsftemmfﬂhﬂm tb (R X0 sgassette

was excised as an Eco dBl fragnent and subcl oned i nto EcoR JH ndl |

di gest ed pGovatedjust dpwnm@eneftapéasp@mexopm inserted. Adhe repdting plasmida s

exci sed fro KJ estion, .blunt ended subcl oned
Teo the SoBFRE whs fingized b b Sifdl BRioend n 1S Rk B Ao G IREREAT 0B 'of ¢ he

genom ¢ CnghsSQALURNSRE of Théend kﬁmmﬁméﬁtaﬁbﬂ 6] bomtesl of aRdnadsen Not |, and
a herpes sinplex virus thym dine kinase (tk cassette was inserted to all ow

for enr il@hnplaspbeglpserate dinase Grek) pragnaten aal fragroent] Adres al. a@%@s@frﬁebed by

Mansour et

codi ng sequgélc(’(él%g%g#ghﬁkﬁﬁ%%g pg}(?éﬁ'ﬂ?%ﬁll&gl &%tgﬁwgﬁ%%&%%ﬁ Ed
pol yadeny! agl qnos)iBiockinidaisGeneties282 299808}, €This casdbttctivas él&&iﬁ:d ﬁGﬁi ﬂhe 65:
1153-1163. The resulting CVD tar%etl ng vector contains a_tot

agpr oxi mat eplpsmidpKH @PSQX@?@MJ plswidree! i o179 bHaRth 6F:0ld 33- léﬁa) ﬁ'@md’é@?]gned to
generate a @'ﬁteg%ssgﬂe 9}:&1%0&5"39% EohESRIRER inftg PT €5Si on

cassette |n he uni |na| site o exon. e Earget|ng
;/ect Ior \tzvas Eco’&iﬂi’lt mzlm dvgeﬁstedlﬂGEM-mggB}to geuerate\pcgmm CKH$IT1IH? awmmt Egrl or
o el ectroporatiqn i ce er and, an ar.get e
cel s AB-1 W& exqifed %&EH&%&% Jdﬁ%llﬂ’yﬁ?ﬂﬁé‘#ﬁﬁi‘gﬁ tiog, b %“%&@@8?@&?4 bofpped 73-
1085) were \Y; i bi d.
) R ?%Ea{'escrﬁl bggﬁfegg fuil g‘%meﬁl ﬁ%"o?%&te‘iﬁiehta%ﬁ%?ﬂm ag%ii&hfc ( )

essentially as I n Teratocarcli nomas and
Enbryoni ¢ SCem seghérees. aThePreanltmgplasmpbwmsahmbaﬁEeththﬁhd;arsknherp@ simplek or d:

% o s WSS el R Y RS T
describeg bearing homologous recombinants, as described by Mansour et al. (1988) Nature 336:
348-352. This cassette consists of the coding sequences of the tk gene bracketed by the
mouse pgk promoter and polyadenylation site, as described by Tybulewicz et al. (1991)
Cell 65: 1153-1163. The resulting CMD targeting vector contains a total of
( - - approximately 5.3 kb of homology to the heavy chain locus and is designed to generate a

25 mutant mu gene into which has been inserted a neo expression cassette in the unique
, Smal site of the first Cmu exon. The targeting vector was linearized with Pvul, which
. cuts within plasmid sequences, prior to electroporation into ES cells.

‘Generation and analysis of targeted ES cells

30 AB-1 ES cells (McMahon, A. P. and Bradley, A., (1990} Cell 62: 1073-
1085) were grown on mitotically inactive SNL76/7 cell feeder layers (ibid.) essentially
as described (Robertson, E. J. (1987) in Teratocarcinomas and Embryonic Stem Cells: a
Practical Approach (E. J. Robertson, ed.) Oxford: IRL Press, p. 71-112). The linearized
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Hasty et at. (Hasty, P. R et at (1991) Nature 350: 243-246). El ectroporated
cells were plated into 100 mm di shes at a density of 1-2 x 106 cell s/ dish.
After 24 woureg/owsid (200 micrograns/nml of active conpopgplina U (5 x
10-7 M were added to the nedium and drug-resistant clones \Aeoragﬁlof%‘@v\ed to
devel op over 8-9 days. Clones were picked, trypsinized, divided into tw

portions, alﬂm}alrgh@ng msemmelemmrma inleABei talls tjethe wethddsalesaited cl one

e e 56 51 Pt ahatoo 0 el o, S Rl: Hdspert e rere

Sout hern bl 9lat5wiatd ﬂWﬂﬁﬁ 8ihed A deRSity 15102 21198 cAIlsAIsH. NA ARG PHRSuBSGARSCY | bed
by Laird et at (Laird, P. W et at, (1991) Nucleic A,clds Res. 19 : 4293).

I'sol ated gef0f wicpgramsinkpfpetivecompanientipnd FaAY (5rolEdM)iware addeds they Sac!

f whi ch br,i.d b

the a1 5 - GHRR AR R  engd eth LN 46 B oY S-S IR (BN 1
Spel frag rrgmkea rt?jﬁshﬁ%d“div‘i'dé&&ﬁ%fvfé oxﬁnﬁl@ﬁﬂh d1€d mafhpth%eﬂs froma

nu | ocus which has honol ogousl y reconbl ned with the eting vector
(the neo exdedvel fhom eagk slone sverotien frogemargthe otfier balf anllya r marnglognus FI AU

resistant clone db out hern bl ot analysis, 3 displayed the 7.6 kb
Spe | band Fﬁcﬁﬂa&\?g%ﬁﬁvﬁ%%ﬁc%aﬁ@% PASYMSIESt i on at the nu | ocus. These 3
clones were further dImﬁat@dwst‘#hstoam&wws“@giﬂmsﬁﬁﬂnmﬁ%ﬁmw‘ra@

verify that the vector integrated honol ogously intog gene. \Wen

hybri di 28d Walatedfromethaclopes) am@qsnnlmddzysLmd akial. c(Lal,réeP DMAetcnlg €525401 Nycletic

Bgl I, BstXl Toe

respectivel ﬁc%vgereasag%g 3‘? %gg‘%&ﬁ?ﬁ%&g dﬁzﬁuﬁ“gﬁlg?e&%flﬁéﬁnfdcvé%d by
fragments ot 915bp S’acﬁfrag:ﬁent Brbb3d Afsee FRERED] Whithhybfillzed td® Séque e KRtweas
detected by the Spel i gest showed the expected Bgll, BstXl, and EcoRl
re(st ricti onthe myAREe eﬁwgﬁ@rs@ﬁdh@mulsm@hwm oProbRA datects a 3%kh #peli nt o t he

ted
£ ol ones. dAbL ‘?@*ﬁ%ﬁ% BihCEs, 351 b Ufsp R 76 KB b Monl i REGEWHRRIC ©
into CSHBIJﬁéstehgogésin% Sccambﬁﬂg?vﬂlb%g (M])Ba@dhwrmr?(diﬁmo e%pﬁe(séx(ﬁm) J' .n
Ter at ocar ci nonas an oni.c m a roac . J.
Robert son, &8SSpilepqmiaigs a %lyzgiﬁaﬁf%lﬁi&ﬁﬁ?sg%%&%%ﬁr wer e
t f d [ [
ransterre Sohfhteﬂlﬁlﬁ?aﬁbﬁ I,e%?p‘?o %%H%GQB%@EI%&H@]&#&%% &h%fo?eﬁ“ meri ¢

m ce representing a elI's derrved fromthe input E s and
t he host bl amomb;mﬁon‘ﬂtﬁmanuémls.oﬂ'hedéiﬁ MeﬁmﬁﬂﬂﬁfdlgééﬂiﬂIvBM4bﬁt}@n®4 ES

;gloljt iCO ntri %Jgtd, %nvho ancp ﬁcocﬁ to vrelqif)? %gt tgg vgtlztgruatt.egate& Lo ogousti mto earrﬂgu nt of
20 gene. When hybridized with probe A, Southern blots of wild type DNA digested with
Bgll, BstXI, or EcoR1I produce fragments of 15.7, 7.3, and 12.5 kb, respectively,
whereas the presence of a fargeted mu allele is indicated by fragments of 7.7, 6.6, and
14.3 kb, respectively. All 3 positive clones detected by the Spel digest showed the
C expected Bgll, BstX1, and EcoRI restriction fragments diagnostic of insertion of the neo

25 cassette into the Cmul exon.

Generation of mice bearing the mutated mu gene
The three targeted ES clones, designated number 264, 272, and 408, were

thawed and injected into C57BL/6T blastocysts as described by Bradley (Bradley, A

30 (1987) in Teratocarcinomas and Embryonic Stem Cells: a Practical Approach. (E. J.
‘Robertson, ed.) Oxford: IRL Press, p. 113-151). Injected blastocysts were transferred )
into the uteri of pseudopregnant females to generate chimeric mice representing a
mixture of cells derived from the input ES cells and the host blastocyst. The extent of
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coat coloration, derived fromthe ES cell line, on the black C57BL/6J
background. C ones 272 and 408 produced only | ow percentage chineras (i.e.

| ow perc agouti pignentation) but clone 264 p ced hi
per cent aggé?rgﬁ’e(ﬁé ?r_rer as. These chinmeras were bred vvithli%gk}%g@é@b‘}gg"rral es and
“agouti offspring were generated, indicative of germine transm ssion of the

ES cel | gend@fecelSeontrinition t6 thie dhimmemaan be eibually esjmmneaedvhy theeamound oHagouldy

Sout hern bl ot anal ysis of . Bgl_  di gested fragmtail hj jes  (as described
above for ar?&PS/%‘ﬁ%mB‘Pn’ E%erbvéalﬁ%&ﬁe.sésiﬁfﬂr & ﬂ’ég{ﬂ R}a%@?éﬁ&%ﬁ ga%‘%?ﬂqd-
offspring s 408 Lo hikberad (i 30w dRbertsbel w | d

t ype band opﬁgﬁgwaﬁggnﬁgﬁgg‘?igﬁglgwg,gﬁc%ﬁaégztrarﬁgﬁl'g's%ljo t gdt?:rget ed
.Mu gene.  Argbyis pignedntatioah bytanione 264qrodumed highqieromédgei male chinzdra fhebe mu gene

hact i vatd CRHBSTEE et A G HG) lamalis 0 S0 CHPRIEV G EeBPBt o th o
.muse honoz ; -é—{gar 18T th BB GBIl igBdihe R EhillERY YheCtadde
expressi on ég(ﬂgﬁt}wfeegﬁ‘lg%ﬁﬁlg# e'%ﬁ%ﬁ)ﬁm%\%g Jnggeneé\s%gments gen e!EtMat,1
(1993) | nmurgehe was céitied 656hy Séuthern binfansliysis bf Bgltlidigesiet BNgefiemdaibbiop&es um
was obtai ned from.f hegse ani nal s at e L _nmonth an S ed by ELI SA
for the pr e§%é§08 e‘ﬁ%‘ﬁvﬁgml @ﬁfysmhgfceﬁﬂ@%uépp{ﬂxpgﬁeﬁh%}%?@é@g etely
| acki ng | gMdggy wedld 3?(;@55;- Ly Boil % 1€ 1 b bd &l APRME | ot
anal ysi s of ﬂ?ggﬁnq tal Ill [ opsi%?ggya%%?{ gi est gﬁibgﬁ%i&rﬁ%ri i zgﬁ%gp W th
probe A 1&GedSH khyrdembpstrating agensline tranisgusstiooof the targeted imdi geaei on with a 475
bp EcoRJJStul fragnent (ibid.) denonstrated that the animals which fail to
express serum IgMare those in which one allele of the heavy chain |ocus

carries the @@%@_@Fé hitce foF hfictichd] el ARn@thy Biat i on. M ce
het erozygous Tor the JIMnutation display wild %ége—reve s of serumlg.
These dat a denonst r at el'a deiermine whather the dnsertinn afibe neo/easeeite intofrmyt hah of t he
mu gene. -5 620 P | B2004{ 00 ) IlgMIg H
Chat n genot JRERVR feigtaly Hiala o850 85icas J6R i Was brdf(RE 5 BERNE), L0208 2
CMD JHD 1445 hbhtbzyteksfor thd THD Bufatiod, wibich ilattivates heavy chain expression as a result
of deletion of the JH gene segments (Chen et al, (1993) Immunol. 5: 647-656). Four
agouti offspring were generated. Serum was obtained from these animals at the age of 1
month and assayed by ELISA for the presence of murine IgM. Two of the four
- offspriﬁg were completely lacking IgM (see Table 1). Genotyping of the four animals
20 by Southern blot analysis of DNA from tail biopsies by BglI digestion and hybridization
with probe A (see Figure 1), and by Stul digestion and hybridization with a 475 bp
EcoRI/Stul fragment (ibid.) demonstrated that the animals which fail to express serum

.F-

‘ | IgM are those in which one allele of the heavy chain locus carries the JHD mutation, the
( _ other allele the Cmul mutation, Mice heterozygous for the JHD mutation display wild
25 typelevels of serum Ig. These data demonsirate that the Cmul mutation inactivates

expression of the mu gene.,
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JHD <0.002 JHD/JHD Table 1 shows the levels of serumIgM detected by

ELI SA, for mce carrying both the CMD and JHD nutations (CMD JHD), for mce
het er ozy e JHD nutation (+/JHD), for wild typ ) 7BL6J) F
mce (+/ %?615004&5? %‘ B cell deficient mce honpzygous f§C§&%§)§¥(ﬁi§4#u5t ation
(JHDY JHD). Exanpl e 2 Generation of RO012 transgenic mice The HCOL2 human

heave chai n TABDE Igene The HCOLl2 transgene was generated by coi nj ectlon of
the 80 kb i psert—of - nl=lm (T:.\ lor et gl 1004 LAt e A Tava | 579- 591)

LTIy

and the 25 kMWsgert of pVx6 Th §er‘HPJ§M d pVx6 vva§g&)ﬁ|5‘lm@8%ﬂ’l’as descri bed
bel ow. An 8}5 kb H ndlIl/Sall DI\lﬁPL 3%[% r?‘ciorrprl sing the germine [human
Vii 1-18 (DP-14) gene together W approximately|2.5 kb of 5' flanking, and
5 kb of 3" |#2anking genom c sequ@i02 was subcl oneCMDIJ#ID he pl asm d vector

pSP72 (Pronaga,_.lvadl—sm,—ML)_t_ $m d -p343.7.16.._ A4 kb

BanHl / Hi ndk| #3 DNA fragment 6 si ng t he gem i ﬁ'é]}ﬁﬁrran VH 5-51 (DP- 73)
gene toget her,wth—approximate b—of—5—ftank T—kt—of—3* X
fl anki ng gef 8%1 c sequence, was ¢l 8ne% into the pBRQ\gD ased plasm d |cl oni ng
vector pGPl{4fTaylor et al. 199Pj74uclelc Acids Ragir30: 6287-6295),] to
generate the _plasmd p251f A Ahew cloning vector {derived from pGPIf, pGPlk

(SEQ | D NO 329 x¥d& Bl gest ed wi B5EcoRvBamHl, and Hgated to a 10 Kb
EcoRV/ BanH Hagirent—corpf the Uc..ni fre =YH-3—23—(DBP47) gene
t oget her w Fﬁ?@pproxi mately 4 k <gp6% f1 anking an Iﬂgﬁéﬂdof 3" flanHing
genoni ¢ sequence. The resurting prasmad, pIIZ72RR 7, was drgested with
BanHl / Sal | and -60 WD 2004/ 076620 PCT/| B2004/ 000484 | | gated with the 7 kb
purifi ed BarBablzSaghowisitbelevelsiof patm IgM, thtected byl ELIRG., ﬁ)raam%@tmrr_lﬂgbpth thas

di gested w hol at e 5 kb. Xhol / Sa

0395, 7 6. KNPRd RS mstEns (VA Y ook Bt garEor a3 bpyltion

ofi ent at ison %Iﬂj)hﬁr%m?]rpé o8y SIBTBL/GNF b nfitOQSH), 8Rs fFHBLEANddRéét niiBg t hen
dl(gested Wi t(h Nof1 and (,o!szrl fied 26 k)gFl nsert C)OI nj ect ed-together with

the purifi edosozgousider the Drmu@ﬂo JEDTHED)a 1:1 nolar ratio-into the
pronucl ei of one-half day (C57BL/ 6J x DBA/ 2J)F2 enbryos as descri bed by
Hogan et at (B. Hogan et al., Manipulating the Mouse Enbryo, A Laboratory

Manual , 2M @laimple2 1%¢heralitiflofSACON2 trivispRnidmirer at ory Press, Pl ainview
NY) . Thr ee i ndependent l|ines of transgenic mce conprising sequences from

both Vx6 and HC2 were established frommce that devel oped fromthe injected
10 The HCO12 human heavy chain ene

The HCO12 transgene was generated by coinjection of the 80 kb insert of =
pHC2 (Taylor ef al., 1994, Int. Immunol., 6: 579-591) and the 25 kb insert of pVx6. The
plasmid pVx6 was constructed as described below.

' An 8.5 kb Hind[II/Sall DNA fragment, comprising the germline human
15 Vg 1-18 (DP-14) gene together with approximately 2.5 kb of 5° flanking, and 5 kb of 3°
(_ flanking genomic sequence was subcloned into the plasmid vector pSP72 (Promega,
| Madison, WI) to generate the plasmid p343.7.16. A 7 kb BamHI/HindIll DNA
fragment, comprising the germline human Vg 5-51 (DP-73) gene together with
approximately 5 kb of 5 flanking and 1 kb of 3’ flanking genomic sequence, was cloned
20 into the pBR322 based plasmid cloning vector pGP1f (Taylor ef al. 1992, Nucleic Acids
Res. 20: 6287-6295), to generate the plasmid p251f. A new cloning vector derived from
pGPI1f, pGP1k (SEQ ID NO: 13), was digested with EcoRV/BamH{, and ligated to a 10
kb EcoRV/BamHI DNA fragment, comprising the germline human Vi 3-23 (DP47) '
gene together with approximately 4 kb of 5° flanking and 5 kb of 3’ flanking genomic
25 sequence. The resulting plasmid, pl12.2RR.7, was digested with BamHI/Sall and
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enbryos. These lines are designated (HCOL2) 14881, (HCOL2)15083, and

(HCOL2) 15087. Each of the three lines were then bred with m ce conprising

t he CMVMD Wﬁ)@&% escribed in Exanple 1, the JKD nmutation (Chen et at 1993,
EMBO J. 17: 2820), and the (KCo5)9272 transgene (Fi SHw/1B30Q{00¢484 1906,
Nat ure Bi otechnol-ogy 14: 845-85 1). The resulting mce express human heavy

and kappa |j§; i ﬁmk i/ tiﬂfe!ﬁgcf . i ption
of the endogg%%%g@otgggﬁ(ﬁ@gg;ﬁgg% apS%}aI I g tﬁﬂ?ﬂgl n oc@aﬂéggagn%fcgbyﬂ’
Product i on whs Higested MithaXhaIrsat lifated nathi the 8 SAddi Xhol/Salk ihSert 6K56843. A06] HCo7
transgeni c mce, generated as describe bove d supplied from Medarex,
San Jos6, CA, USA, wereClpRgivas g‘@amﬁﬁl M*Fgﬁﬁfnﬁﬁ lr@%ilﬂ same orientationas 15,

JJ nmunex cor§.., I A ngsw ' ' w d ﬁﬂﬁ: S

Adj uvant (C@X,Ot%?&%y gi%%om%? &Bf c %gggr‘é’{gbﬂag?%h I ol te&l cﬁit%gn,

USA) or i t thelpueidied|26tid ihseeroviisedted-ctugether(WiC-the puaified 80 kb NatDhisést oDpHCQ,
.Subcut aneously (SC). intraperitoneally gl P). qr. i ntravenousl A(g(]l?.&; I n several

Lnstances hﬁlq_l’ anelatfsHenmity, theipwelet oS err-half dapdhariBLAe) HH sever al .
. : ; : . F
oot 4 gl SPBAASY B i Ml oS (LGB A o P o

Adj uvant, t erum o S eserite of human

ant i bodi es Bimbeyd, &dLalgmatosyt Mai:ua]l52“d edifidn \¥992D0dVdBfaing FLdredy 1L ddpadyyIed3 4

| mmuni sat i opn. schenes _of the transgenjc n,ce which resulted in final clones
14687, 146RipETAGH B Tromindependens dines &%tranfg@u% PREAISOMPTISHIPYuencss fioghy) e

170699 $§ 1 gy ' : 7 12 g
et |%5%%d ?&c‘foi,m?ﬁ%@#ﬁﬁ%@ﬁ?ﬂl@%ﬁ%% %@“@2&0@’9 ibfsbetelt 12 D
020899 SC 1émpivgsh TheskTinék btei desighiitad (JACOIH 4881, (HCR12)150885and H i n | CFA
280999 SC 1 hlL-15-KLH in CFA 111099 |IV_30 hlL-15 in PBS 2 IV 30
o hiL- 15 i nCBEQTDIE8D Hirh o fic ines ion Weoribon NP Bicasammsiagie 6 (o usc
wih SP2/ 0 bl dGithn kigie 1, 1R RV neiionTENB) & AXIEMBGS. B
hi'L-15-KLH Iin CFA (Difco, ot ho. 121024LA) 031199 IP 12. 5 g hlL-15, 12.5
fig hlL-15-&IHB20)5and the (KCo05)9272 transgene (Fishwild et al. 1996, Nature Biotechnology

15 14: 845-851). The resulting mice express human heavy and kappa light chain transgenes

m a background homozygous for disruption of the endogenous mouse heavy and kappa

light chain loci.

‘Example 3 Producﬁon of Human Monoclonal Antibodies Against IL-15

20

HCo12 and HCo7 transgenic mice, generated as described above and
supplied from Medarex, San José, CA, USA, were immunised with human recombinant
IL-15 (hIL-15, Immunex corp., Seattle, USA) supplemented with either Complete
( Freunds Adjuvant (CFA, lot no. 121024LA, Difco Laboratories, Detroit, Michigan,

25 -USA) or with Incomplete Freunds Adjuvant (ICFA, lot no. 121195L.A, Difco,
subcutaneously (SC) intraperitoneally (IP) or intravenously (IV). In several instances
hIL-15 coupled to KLH was used for immunisation. Afier several boosts with hIL-~15
supplemented with either Complete or Incomplete Freunds Adjuvant, the serum of the
mice was tested for the presence of human antibodies directed against IL-15.

30
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| CFA (Difco, ot no. 121195LA) 101199 IV 12.5 g hlL.-15, 12.5 g hlL-15-KLH
121199 IV 12.5 gg hlL-15, 12.5 g hlL -15-KLH 191199 fusion of |ynph node and
spleen cells of this nouse with SP2/0 Culture nedia Fusion Partner Medium
(FPV) : | YBIM3/078630t i ed Dul becco' s Medi um was suppl enenPEFHA0HONY | um
penicillin, 100 g/mM streptonycin, lvaNa Pyruvate 0.5 MM - '
(3-nercapto q}r&g Y ( 024

heat - i nact i \?% tiof s S ¢ * n 076620
PCT1182004/ Q@6H3 4404 Asar@0dalgect i on Medi um (FSM . FPM suppl errent ed with 30
m Origen Hybridoma C oning Factor (1CGEN, Gaithersburg, MD, USA), HAT (I

vi al , rranuf acturer's recommended concentration, Sigma Chem cal Co., St.

Loui s, d; 9 ife Technol ogi es, Pai sl ey,
Scotland) g§5| onBOI EH @ﬁm (E‘ygfg E%L M suppl ement ed with 20 M Ori gen '
Hybri dong Cl1g069y Fact8T (122G hlf@FAlQDifbo,wnoUBﬂ)Oﬂﬁl)( 1 vial,

manuf acturer's recomended concentrati on, lgga Chem cal Co., St. Low s, MO

USA) and 0. ©1A7F%i | kaSﬁnchmgKlﬂrI%uTﬂ&Ebhﬂ? é@;n@dl%lﬂwABcotland)

Hvbri domapr ion: o] d I'ynph node cells with SP2/0

nyel oma cel ﬁgiﬁ%o obt y@rﬁ%%ﬁ“ﬁgmgﬁﬂge i ngui nal and para-aortic |ynph
nodes were ed fr ﬁﬁ 153;;3@% s suspensi ons of spleen and

| ynph node ceﬁ@lwere mxez@vﬁ nyelro macells inacell ratio 1:2.
Cel I s were gggmgiown & th@ﬁ?h]!]_ﬁts X@Bin Tepsspended gently in | m

pol yet hyl enegl ycol (50% w v in PBS, Sigma-Aldrich, Irvine, UK) at 37C
After svilrli28§9%he celSG f a2 iHhBetSKA# idBFA FPM 2 was added and cells

wer e i ncubat j(ljggﬂt 37C for 30-60 m nut es. After incubation, cells were
cul tured at : cJNcent:ﬁOdfﬂ}éﬂf inPBS x 105 cells per well (in 100 I) in

96-wel I s pl Ei?f@ in FW Af ﬁ%&ﬁﬁo FSM was added to each well.

FL(Sl on of spleen and |I'ynph n and HCol2 mce imunised wth

hiMl Lblg resustesh in the germglaﬁbplym;ihmwﬁdbplbmbééMQimSaioﬁdelwhgsmm
ant 1 bodi es

15 Mouse no. 404 (HCo7), ID 997-404, Female
201099 IP 25 pghIL-15-KLH in CFA (Difco, lot no. 121024LA)
031199 IP  12.5 pghIL-15, 12.5 pg hIL-15-KLH, 25 pgin
ICEA (Difco, lot no. 121195LA)

101199 IV 125 pghll-15, 12.5 pg hIE-15-KLH
‘ 20 121199 v 12,5 pg hll-15, 12.5 ug hIL-15-KLH
191199 fusion of lymph node and spleen cells of this mouse with SP2/0
( Culture media
Fusion Partner Medium (FPM):
25 Iscoves Modified Dulbecco’s Medium was supplemented with 100 TU/ml

penicillin, 100 pg/mi streptomycin, 1 mM Na-Pyruvate, 0.5 mM B-mercaptoethanol
(Life Technologies, Paisley, Scotland) and 10% heat-inactivated fetal calf serum
(HyClone, Utah, USA).

30 .
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directed against IL-15. The follow ng four stable clones producing fully
human anti-1L 15 anti bodies were isolated: (1)146LyD7F7B7 renaned:. 146B7;
(2) 146DE enaned: 146H5; (3) 404CGl1B7E4 renaned;. 404E4; and (4)
404F812E§§b 3&@%@%@; 404A8. These clones were al |l of tRETABMKOIR /

subcl ass. Screening of the hybridomas Between day 7 and 11 after the fusion,
the wells . ] @Mpresence of human anti bodi es using the

fol | owi ng \éﬁ'@@%ﬁe eg't%;ﬂf 620 PCT/ 182004/ 000484 ELISA to screen for
t he presence of humanFPYysuppléthentediivithi30 miupggend gbridondaoCloainigdtaotor he ELI SA
to detect the presence. of ma | antibodies, 100 |/well of Q.9 gg/m

r abbi t - a- k- ?‘%ﬁﬂ @ﬁ%@%%oﬁﬁé&%ﬁx@ vig), pppfapturessseammendsds added in
.phosphate b . i N L RN EHEI%A@ %gﬂ@ i on
over ni ght aPB 1frl(%f)l?n&tmzﬁr’rge‘% a%{u:rﬁe .caA??'é?’Eg'fo(lh){gs)é% [ﬁ]e p at'ghﬁtﬂﬁ% 8

suppl enmeist edLie TechnblogiesnPaeley, Sdoflafd). Li f e Technol ogi es, Pai sl ey, Scotl and)

.and Tween-20 (0.05 % PBSTC), culture supernatants were added. After
i ncubation for 1.5 hour the plates were washed and rabbit-a-Human |1gG

(Fab2-fragnments) conj ] r i sh peroxi dase (DAKO, d ostrup,
Denmark) 0.5 g/m dilute ﬁ?ﬁ%&% \A’é’g?Fa d. After incubation for 1 hour,
the wel | s were washedFaMi suppbahemedwitABD ml(Grigén-Hybridoma Cloning Factor

Azi nobi s- 3- benzt hiazol i ne- hanj.c-aci d, Roche Di agnostic¢s, Mannheim
Ger nmany) mﬁm MES: hﬁﬁtgﬁmml}?gc@ﬁﬂ peturen s fecoEgne ant i body

bi ndi ng S Hﬁ{fg : gtg{yg] 4as) | RinbfKci

| nstr urrel\r{ls?s'f"o ' g%os | ,gl@gﬁ éﬁU A) p@ﬁgfﬁ?@?@@&sﬁﬁ or t'ﬁfenélplrﬁlesencémgf | L- 15
speci fi ¢ an{lifofechnoldgidssPaisleySoottagd)hunan | g& k anti bodi es were further

tested for.the presence of human anti-IL-15 antibodies in an |IL-15-specific
ELI SA. To performthe ELISA 100 [/well of 1 gg/m [L-15 was added in

phosphat e bufyhangea ploaiioh PiiSlon' o7 slef alshiphliddb bRV 820 ChyMRA LT
overni ght at roomtenperature). er ocking the prate w PBS
suppl ement ed wit h chi deebtain hyhrdanas spledneinEuslahandgpra-sortichymph sgdesSvere| and)
and Tween-20 (0. % PBSTC) o.cuUl tUre supernatants we added frer
ncubat 110 FapouEaarafh eamicey Siel el RuneRiR e Pletn 458 sty cofit Were

conj ugat ed m\ikédwith SP2/0ragéIstaRel PN Lestiaratic) K THlls Wwaid! Sm! R&dnd the YTt

G ove, Pennsylvania, USA) 1/5000 diluted in PBSTC was added. After

i ncubat i on s resuspsnded gendlyiail ] palyethylapeghegl 63030 wibin FBS.Sigmmrddrich,

(2, 2" - Azi nokl 8- 3tR) Y 5 RO ZA RE A& A il e Wl BPb6 s@5hds, 25 ml FPM-2 was added
and cells were incubated at 37°C for 30-60 minutes. After incubation, cells were

20 cultured at a cell concentration of 0,75 x 10° cells per well (in 100 pl) in 96-wells plates
in FSM. After 3 days, 100 pl FSM was added to each well.
Fusion of spleen and lymph nodes of HCo7 and HCo012 mice immunised
. with hil-15 resulted in the generation of several hybridomas producing antibodies
( . directed against IL~15. The following four stable clones producing fully human anti-IL-
| 25 15 antibodies were isolated: (1) 146LyD7F7B7 renamed: 146B7; (2) 146DE2E12A3HS5
renamed: 146HS5; (3) 404CG11B7E4 renamed: 404E4; and (4) 404FB12E7AS8 renamed:
. 404A8. These clones were all of the human IgG1/k subclass.

Screening of the hybridomas
30 Between day 7 and 11 after the fusion, the wells were screened for the
presence of human antibodies using the following ELISAs:
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Roche Di agnostics, Mannheim Gernmany) was added according to the

manuf acturer's protocol and anti body binding was evaluated at 405 M in an
EL808 ELI%—{Q@%@ (Bio-tek Instruments, Wnooski, VI, USA). -64 WO

2004/ 0766 "B2004/ 000484 Subcl oni ng of the hybrid- 2004{090488t ai n
stable anti-1L-15 cell lines, the hybridomas were subcloned by a limting

di lution of . i Dy 961 he subcl on' es
were tested A‘i@k&éen( fop itk c%ﬁé%éﬁ ]o%}%@lln&ﬂ%\&h o Bt tl-ed 1L-15
ELI SA. During the sevadoglerforthchoBLISA pr deted thiegsresehSdbfimsmai ig(@ antibddiesphases

via FCMto FPM The isotype of the subclones was determned with the ELISA
descri bed bdPSwl/welof 0Fcglon eabbitrredkrlight shaingentibedies (PAKD Lilostrepy i Renmarky| | SA

[mino.  esc e AjdLl Plameat e oLty TPmerh ot Nar Rtk HE R g~
Maxi sor p 5EL (iaéutitiah Qvér:hl’%ntl Eﬁhbﬁﬂeﬁl}&@faﬂh@ﬁtm& Hlesking MeRptitaithepBS Af t er
bl ocking the ( plate with PBS supplenented with chicken serum (2 % Life

Technol ogi esupmernented with ShiskemsrymR §o;vigeFechpologies sPaislepRieptipnd)amd: ur e
t ant ' bat | f 1.5 he t
onahed ana. FSRE20 007 o6 P, sUBE A Plerhly phre sl AR GBS
pl aats, | angyur e pliBdSFerd wakhIE@ ATt e Y @tanMdd Q%@ﬁﬁ@)%ﬂﬁ%ﬁ@ﬁgﬂﬁﬁg

(Zynmed) was added. After incubation for 1 hour the well's were "washed a
substrate, RBIESridisi?erdydase{DAKO cGlogtring Dénmank)d).5 pe/midipitedincPBSTA wasRoche

Di agnost.i cs, .Mannhei m rmapy) was added according to the manufacfurer's
pr ot ocoll0 Aaddes %i%%@%\ggl &F’JE?WG WCWP#@ﬁs%uﬁsﬁl%_&éAfreader
(Bio- tek |nstriiae %ﬂﬂﬂ@é : d,{?ﬁ\a_ C-Em(;g% : %E,g g gghficity of
Ful Iy Human Antoi%-igla?_%qlglb nt i ogllheeé_éﬁ% UI’lCltIOI’l t%)elrﬁ petl{n'élzca y gfrll’d to

i nhi bit | L- Germaay)ced ajddal avtoatimptochy mashifactrar)s prbtocél apleatibody hindirgpetae s
nged to recognize,the 1L-1S epi | hvolved..in,. interacti W th e
"R 3- chafTAe s 05 it amit MO A b hinter tndipiingits Hhagtskn /™)
(described ipy)gAettit et al.)were used to evaluate the epitope specificity
of the fully hdman anti-1L-15 anti bodies, 146B7,146115, 404A8 and 404EA4.
The IL-15 nutants used include IL-15 nutant QLO8S (G n at residue 108 was

repl aced by (iéta mutation in the l=chain interaction site) and nutant
D8SQLO8S ( GEfF e FUIAGL IEAIRRICe Ol £ SRPCUIL ABUPOIESY Asp at position 8 was

substituted for Ser, es containi ghuman tibodies were further tested for the
presence of human anti-IL~15 antibodies in an IL-15-specific ELISA. To perform the
ELISA, 100 ul/well of 1 pg/ml IL-15 was added in phosphate buffered saline (PBS) to
20 Nunc Maxisorp ELISA-plate (incubation overnight at room temperature). After
blocking the plate with PBS supplemented with chicken serum (2 %; Life Technologies,
Paisley, Scotland) and Tween-20 (0.05 %; PBSTC), culture supernatants were added.
) After incubation for 1.5 hours the plates were washed and o-Human IgG Fe conjugated
(- with horse radish peroxidase (Jackson Immuno research, West Grove, Pennsylvania,
25 USA) 1/5000 diluted in PBSTC was added. After incubation for 1 hour, the wells were
washed and substrate, ABTS (2,2’-Azinobis-3-ethylbenzthiazoline-sulphonic-acid,
Roche Diagnostics, Mannheim, Germany) was added according to the manufacturer’s
protocol and antibody binding was evaluated at 405 nm in an EL808 ELISA-reader
(Bio-tek Instruments, Winooski, VT, USA). .

30
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mutations in both the (% and y-chain interaction sites of IL-15). -65 WO
2004/ 076620 PCT/ |1 B2004/ 000484 ELISA to determ ne binding of the hlL-15
speci fi ¢ ygghb k&g 146B7, 147H5, 404A8 and 404E4. to hlL-15 and to mutant
LL-15 proteins To performthe ELISA 100 | of 1 gg/m | FCTABYOUMME4NS it ant
protein, in phosphate buffered saline (PBS), was added to Nunc Maxisorp

ELI SA- pI at e bl ocking the plate with PBS suppl enent ed

wi th chicke Sulnifihh g @Jg ‘Technol ogi es, Pai sl ey, Scotland) and
Tween-20 (0.05 % PBSI'E))btaHatalﬂb antiTiHli5@al hnesf thdiwblnﬂdbnihs vepeaibicloned by

ant i bodi es bat e r hi G Fe conjugated wth
per oxi dase %Aﬁ%’é gglercg %QPX&?“?}Q@FH)@’% ?lt§§rl vani a, USA) 1/5000
-diluted in PBSTC vvas ﬁﬂéjﬁﬁ!tcloﬁ& %Efe\g%%ﬁ(il g@gc%?glﬁ rﬁit@]gf & agnosthzthe ab(l%nnh

Azi nobi s- 3- et hyl benzt hi azol I ne-su , tics
CGer many) 5 wamentished IbdSEIISAg Dwrirtgthe meﬁlaubalomng prqrednres, dASMwdisazhandeddy

-bi ndi ng was, eval uat I, N an 808 SA-re 0-

| nst rurmrent s 1&"1‘% f&\ﬁ?ﬁjﬁs&g}a Iﬁlbqw&c e%W%S‘?%FWgFAJWhtﬁ‘L 15
speci fi c angt fodi&sy 46115, 404A8 and 404E4 to hlL-15 and to the

I L-15 nutant proteins QL 8 and DSSQL08S is shown in Figure 1. Neither
146B7 nor 146115 were able to bind to these nutant IL-15 proteins. Since

bot h nut ant [ th.e Q 08 mJta Qe .elt pe, recogni zed by 146B7 and
146115 is w oo o B er h interact with the

y-chainjgof the [L- 151‘6?51?&&9&131&9% 406 Ffwen'of 1908/ 2kH-Budngn lcnd t he

mut ant proteins, therefore, these anti bodi es recogni ze an epitope outside
the 0- and @amktsalilhnmlunerescamlm)gwaemﬂMmphﬁsPhatebﬁffelsdsﬂltﬁ@S)mNunQGMS bi nd

t | L-15 at h i t.hat.. i t t.h th f.ih
rgcept or. : s e@é@%ﬁ"ﬁ’% (fulr‘fgf’%%{%g S&B‘\{‘Mﬁl?tﬁéﬁoq’ﬁ %"“%B)o @P&h‘gﬁ%ssays
ugi ng the fﬂhiemmms sapplémédted withthiokels@8mqR %; hgf@raﬁﬁarogidavpﬁglb n. As

described i'n detail below neither 404A8 nor 404E4 were able to inhibit

| L-15- i nd&@lap@)(ﬁﬂdﬂ"é’vmﬂ@rfo&ﬁ %eTPBSECY snlturesnpernaiants weps/mided Bdtﬁfﬁr 146B7 and
146115 15-i nduc liferat Fur t her
b i Fon Beogn il Bowk theptat s el WaTEy Bhe popfeg G R B-P%f@‘tefi&ﬂﬂbf
IL-15 wit h @éﬁh BF BohuS¢-o-Halp 63\ WonAla ﬁﬁa)&s?
PCT/ | B2004/ 00048)() a é\%l%irﬁ bd j Regi onaSeu%ences of 146137 The
nucl eot i de ndﬁhqbemmsle @ymnd) aak dddely u&ﬁﬁanmbanaafqrdrtmﬂ tidhvellsdwere

washed and substrate, ABTS (2,2’-Azinobis-3-ethylbenzthiazoline-sulphonic-acid,

Roche Diagnostics, Mannheim, Germany) was added according to the manufacturer’s

20 protocol. Antibody binding was evaluated at 405 nm in an EL808 ELISA-reader (Bio-
' tek Instruments, Winooski, VT, USA.

-Example4  Epitope Specificity of Fully Human Anti-IL~15 Antibodies

25 To function therapeutically and to inhibit IT-15-induced proinflammatory
effects, IL-15 specific antibodies need to recognize the IL-15 epitopes involved in
interaction with the II -2RB-chain and/or the y-chain of IL.-15 receptor.

Mutant proteins (described by Pettit e al.)were used to evaluate the
epitope specificity of the fully human anti-IL-15 antibodies, 146B7, 146HS5, 404A8 and

30 404E4. The IL-15 mutants used include IL-15 mutant Q1088 (Gln at residue 108 was
replaced by Ser; 2 mutation in the y-chain interaction site} and mutant D8SQ108S (GIn
at residue 108 was replaced by Ser and Asp at position 8 was substituted for Ser;

mutations in both the f§ and y-chain interaction sites of I1.-15).
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VL-domai ns of 146B7 were determ ned using the foll ow ng procedures. These
sequences give information regarding the VH and VL germine famlies used,

poi nt t hese germine sequences are due to turation
of B- cem&%’%iﬁwt he i nmmuni zati on of the aninmal. RNA p?i%g%{’%c?%ot al RNA
"was prepared from5 x 106 146B7 hybridoma cells wth RNAzol (Biogenesis,
Pool e, England) according to the manufactures protocol. cDNA preparation

The cDNA of from 146B7.was pLepar from.3 g.tofal Rever se
Transcri pt aﬁé&t—tﬂﬁﬁ e 3*5 figantbadics: A8 ol go

dW5 (Prorregﬁd,twg#stg?% %,my%!mlgﬁagﬁﬁnger Mannhei m corp , USA) and
RNAsi n (Profega) acc e nufacturer's protocol. PCR priners used
to anplify V and VL. r'hgpe:rfcsm‘theE&JISA;f@Pquﬁlrmg/mdﬂrﬂé arddke1SvhutaRl 5 )

Qo TC. (53) S rhegmiptehiTard st (R s Afbe aoaaﬁwcsﬁﬁxﬂpﬂaﬁ@w@tms

ATg gAC Tgg 0, AB87
ATg gAg TI Tﬂgg%a%g s 61_5&?7%%68@%%9]39%%}-&6 Tgg TTC TTC&%@ AB89
ATg ggg TCAIA@G‘@E@]AE@S Phisleys Beovakl) and Tneeaa0 I?@Oﬁ mmw&ldﬂu&bﬂ

ATC CAg ATq ORYE WGl Tecit Py Berk s P AT oA s bing, Sratineasy Teigo gaT ATT
9Tg ATg ACC i ohGd with peroxidase (Jackson Immuno research, West Grove, Penmsylvania,
10 - USA) 1/5000 diluted in PBSTC was added. After washing substrate, ABTS (2,2~
Azinobis-3-ethylbenzthiazoline-sulphonic-acid, Roche Diagnostics, Mannheim,
Germany) was added according to the manufacturer’s protocol and antibody binding was
( evaluated at 405 nm in an EL808 ELIS A-reader (Bio-tek Instruments, Winooski, VT,
USA).
15 The binding of the fully human IL-15 specific antibodies 146B7, 146HS,
404A8 and 404E4 to hiIL-15 and to the IL-15 mutant proteins Q108S and D8SQ108S is
shbwn in Figure 1. Neither 146B7 nor 146H5 were able to bind to these mutant 11.-15
.proteins. Since both mutants carry the Q108S mutation, the epitope recognized by
146B7 and 146HS is within the critical domains of IL-15 which interact with the y-chain. -
20 ofthe IL-15 receptor.. 404A8 and 404E4 were both able to bind the mutant proteins,

therefore, these antibodies recognize an epitope outside the - and y-chain inferacting
domains of IL-15. Both 146B7 and 146HS bind to IL-15 at the region that interacts with
the y-chain of the IL-15 receptor. This agrees with the data obtained from the

( proliferation assays using the fully human anti-IL-15 antibodies of the present invention.

25 As'described in detail below, neither 404A8 nor 404E4 were able to inhibit I1-15-

induced proliferation of CTLL-2 cells and human PBMCs. Both 146B7 and 146H5
were able fo inhibit IL-15-induced proliferation. Further, inhibition of proliferation is
achieved by blocking the interaction of IL-15 with the y- subunit of the IL-15 receptor.
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(4) AB 11 gAA ATT gTg TTg ACR CAg TC (5) AB12 gAA ATWgTR ATg ACA CAg TC
(6) AB 13 gAT gTT gTg ATg ACA CAG TC (7) AB 14 gAA ATT gTg CTg ACT CAg TC
VK | eademw®20di076826S: (8) AB123 CCC gCT Cag CTC CIg ggng&f@:{ig, 4) AB 124
CCC TgC TCA gCT CCT ggg gCT gC (10) AB 125 CCC AgC gCA g CCT CCT
gC (11) AB126 ATg gAA CCA Tgg AAg CCC CAg CAC AgC VK 3' priner (12) AB16
Cgg gAA gATESAMPIAS AA Sitd VECTR o BequvsesisfedoBy anpl ify Va and VI,
regions for cloning PCR Reactions were performed with Anpli Taqg pol ynerase
(Perkin Elnmer) on a GeneAnp PCR System 9700 (Perkin El mer Applied

G oSyet e, Fost er | Cpkuntibos il asRR ) BRI ARG b sarae vid i ! o
PCT/ | B2004/ Y9OddifainS6f T46H EwerdHetedfined nsin@ the H2oBhiig pré2edifdes. Climke down to 4
Coning of VH and VL in pGEMI-Vector S §}stem| After analysing the PCR

pr oduct s> onseeRgss Biednfamatiom eegarding the & nandeV L germlinedemilies pses poimt or 5300

e . . . . f " _USA)
W th the o Rusdtitps PRI PR BEARAIA o} SLAR Ml malih R T Bty ),
each exper i theimmimizdiopoff e dningalanpl | fi ed PCR products, using FRI or |eader

prinmers, of each VH and VL region were cloned in pGEMI-Vector System |
(Pronega) according to manufacturers protocol.

RNA preparation
10 Total RNA was prepared from S x 10° 146B7 hybridoma cells with
RNAzol (Biogenesis, Poole, England) according to the manufactures protocol.

( cDNA preparation

" The cDNA of RNA from 146B7 was prepared from 3 g total RNA with

15 AMYV Reverse Transcriptase with buffer (Roche Diagnostics GmbH, Mannheim,
Germany), oligo d(T);5 (Promega, Madison, W1, USA), dNTP (Boebringer Mannheim
corp., USA) and RNAsin (Promega) according to the manufacturer’s protocol.

PCR primers used to amplify Vg and Vi regions for cloning

20 Primer pairs used:
Vm |
FR1 5° primers
(1) AB62 CAg ¢gTK CAg CTg gTg CAg TC
( @ AB63 SAg gTg CAg CTgKTg gAg TC
5 @) ABS65 gAg gTg CAg CTg gTg CAg TC
Vy leader 5° primers
@ ABSS5 ATg gAC Tgg ACC Tgg AgC ATC
®) ABS6 ATg gAA TTg ggg CTg AgC Tg
30 (6) ABS87  ATg gAg TTT ggR CTg AgC Tg
M ABSS ATg AAA CAC CTg Tgg TTC TTC

®) ABS9 ATg ggg TCA ACC gCC ATC CT
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After transformation to E. coli DH5a, individual colonies were screened by
colony PCR using T7 and SP6 prinmers, 30 cycles at 55. Plasm d DNA from each
i ndi vi du s purified using Q aprep Spin m nipr, i j.agen). To
further a‘ggglg?f‘z?(;ewg%mm | Not| (NE Biolabs, United Ki ngdorﬁﬁﬁ@@é&@é‘gﬂ

Di agnostics) digestion was perfornmed and anal yzed on agarose gel. - o
Sequenci ng The V-regi ang3wiigersequenced after cloning in the pGEMI- Vect or
System L 77 and Sp6 priners (Eurogentec, Luik, Belgiun) were used in

conbi nati onOhith t he A¥lence K&G CABIZZREANEAR GBI 8Ber i nat or Cycl e
Sequenci ng Ready Reaction Kit (Applied Biosystens, Warrington, United

Ki ngdon) according to protocol. The reactions were perforned on a ABI PRI SM
377 Sequencark:(PE Applied Biosystens) and the sequences were anal ysed with
t he program DNASt-ar, Segmanl L The sequences were then aligned to gernine
V- gene séquences in VERID @iMErSY c- cpe.cam ac. uk/int-doc/ public/ntro. htm.
Cl oni ng and sequencing of the Vg and Vr-region of 146B7 VH and VL regions
from hybri doma 146B7 were anplified by PCR and cloned in pGEM- Vect or

System | to(geterm ne ABE ¢DNA- Fel0TE CARETH WY € TWAE®C and correspondi ng
am no acid sequences are shown in Figure 2 (SEQ 1D NGOs: 1 and 2) -69 WO

2004/ 076620 (ACT/ | B2004BH0484 &XL ATGUYREATSACT BAREC 3 and 4),
respectivel The fra k (FR) i term ni ng regi ons
(CDR) are a?(%)o i ndi capmge .t The ggfﬁngr}gc%?g%ﬁ%pﬁ%é Hregi on of 146B7
accordi ng t @pl i gnnentABI1 Vbase gAA AFT5¢Td TR ACR @Aupr, D2- 15/ D2
(DHsegnent), JH4b (JH-segnment). The germline famly for the VL-region of

146B7 accorﬁ)ng to al %nt i n 20 dd: ,&ER{‘WIA}CFA Igup) and JK2

(JK- segnent Mor e i nfipamat i on i ins is shown at the
Kabat dat abgg)e ht t p: |r?rruno. br@?%ﬁgggﬁ\%p‘%ﬁ&tﬂ?ﬁw Vbase. com
EXampl e 6 A7) nity bi ABidy char adte ATH $TsCBE AXBBAg T6e affinity of 146B7
was anal yzed by surface plasnon resonance (SPR) technol ogy using a Bl ACORE
3000 instrument to determ ne bionolecular protein interactions according to
t he fol ly@m ng procedu n idd the SPR signal on the surface |ayer
caused g}? bi onol ecul arwili ndi ggﬁg’rﬁlgtsget ected and signify a change in the
mass concen{8ati on at ABI23sur f ad¥CC gfdrCaglfTC iy egsCEFOCEssed using the

fol |l owi ng dgéi niti onsmz( SZi?féétfg&r&‘éﬁtg%fee'ftgag%tg g& sec 1); lcd =

di ssoci atio ate con

(10) AB125 CCC AgC gCA gCT TCT CTT CCT CCT gC
(11) AB126 ATg gAA CCA Tgg AAg CCC CAg CAC AgC

20

Vi 3’ primer
(12) ABI16 Cgp gAA gAT gAA gAC AgA Tg
( PCR conditions used to amplify Vg and V. regions for cloning

25 PCR Reactions were performed with AmpliTaq polymerase (Perkin
Elmer) on a GeneAmp PCR System 9700 (Perkin Elmer Applied Biosystems, Foster
City, CA, USA).
PCR cycling protocol:

30 94° 2’

11cycles 94° 30"
65°30°*, minus 1° per cycle
72° 307
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1); KA = association equilibriumconstant = ka/kd (M1); and KD =

di ssociation equilibriumconstant = kd/ ka M Different procedures were

per f or . Ln the affinity of 14687 for human | . Human
reconbrﬁgﬂ:z&f@&@hf romtwo different suppliers (I mmngg%égédg%d%?att | e, USA
“and Peprotech, Rocky Hill, NJ, USA) was coupled to-a CM sensor chip.. The
conpound coBptydes o t M HBhsorchip i's defined as ligand. In other
experiments 14687 was_used, as ligand. In each kinetic analysis, the binding
of the analyte, 146B79%r3hIL-15 adapted to the |igand coupled to the
sensorchi p, was corrpazfd%d,o the binding to a reference control CVb sensor
chip. Serial dilution§*of analyte were tested (0, 3.125, 6.25, 12.5, 25, 50
tg/m). Association amsh fjrssoci ation curves were fitted for nononeric
interaction in the nodel Langmuir 1:1, to determne ka and kd and to

cal cul at® KA and Kn. &idl ddehaovere anal yzed using Bl A- Eval uati on Version

. 3.1. For a 30 bivalent interaction the nodel "bival ent analyte" was used.

Al'l analysis were corrected for a drifting baseline. -70 WD 2004/ 076620
PCT/ | B2004/ 80484 ] R | kbody jaf finity of 146B7, the affinity
of anti bod € e S FP(%% & : nbi nant |L-15 derived fromtwo

different suppliers, Aferamysiggithe PEIR plodadis onbn bgrofd ALOREpHAGEs wdse Ng
146B7 as |igan anal yte, the nonoval ent interaction was

d hlL-15 )
det er mi ned P Qﬂg\’rv]iﬁh Sﬁ%@@éﬁénﬁpwsgim:cqsmnnmén@rqham Fhargacia Bagtech Bic.,| |- 15

o7 (00 7Pt APTORAD S i AR I Al AaoRsh Kk et AR MR o)

X 10- 3 sec GenvimphcFartdaoh egpptirhérit 2iindependentigaimplificd PCIFoprodct bing FIRIZoM
Di ssociatio uiJibriumconstant KD, 6.59 (t 0..88) -$ M _To determ ne
Che” avi di ty aicPHgIST, of FIofV o i G5ieh 9r0 IR hAEME Y Qi SRt 14657

s used asﬂ?&ﬁb Gecotlif BlArR LA | were anal yzed using Langinuir
\(Ni: 1) curve |tt¥€%g t he giu%/gﬁe]ﬁt I nt ePgdg{til%gn of the antibody was expressed,
the avidity of the aAfiebtahsfovamtionteEneaiciHS5ahmdividwti] cylonies défilstréened | L- 15

(I'munex_Corp.), was._neasured as__foll ows: .
. 15 by colony PCR using T7 and SP6 primers, 30 cycles at 55°. Plasmid DNA from each

individual colony was purified using Qiaprep Spin miniprep kit (Qiagen). To further
analyze a Ncol/Not1 (NE Biolabs, United Kingdom and Roche Diagnostics) digestion

was performed and analyzed on agarose gel.

20 Seqguencing
The V-regions were sequenced after cloning in the pGEMT-Vector

System L T7 and Sp6 primers (Eurogentec, Luik, Belgium) were used in combination
with the sequence kit: ABI Prism BigDye Terminator Cycle Sequencing Ready Reaction
Kit (Applied Biosystems, Warrington, United Kingdom) according to protocol. The
25 reactions were performed on a ABI PRISM 377 Sequencer (PE Applied Biosystems)
and the sequences were analysed with the program DNAStar, SeqmanIl. The sequences

o

were then aligned to germline V-gene sequences in VBASE (www.mrc-
cpe.cam.ac.uk/imt-doc/public/intro.htm).

30 Cloning and sequencing of the Vi and V;-region of 146B7
Vg and V-regions from hybridoma 146B7 were amplified by PCR and

cloned in pGEMT-Vector System I to determine the cDNA-sequence. The nucleotide

and corresponding amino acid sequences are shown in Figure 2 (SEQ ID NOs: 1 and 2)
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The association rate constant ka: 7.30 ( 0.81) x 105 M'1 sec' The

di ssociation rate constant kd: 1.45 ( 2.05) x 10-3 sec' Association

equi | i briwgasanstapt KA. 5.03 ( 3.40) x 10s M'1 Dissoci gt b L prium
constant Ko: 1.55 (t 1.24) x 10-9 M The affinity and avii.‘lc}?l?)z/‘ﬁ'gﬁdbdfﬁ‘gs? f or
Peprotech derived IL-15 were deternined al so. No nmajor differences in

affinity or R4 Fillvky 3 (SEQIDNOE: T &ide)] repettivsly. OThe frhmdwole(FR) 288N AS iS
described in the exanpl e bel ow reg_ardl(glg the inhibition of human _
i nt er | euki ncamplementaray deteanining regions (EPR) prerales indirpted The igeanlinrifamByC by

mannor the. RCUS Verteaudh LRS! phdra Shhukitn vl Shatey Vast CulFRBRO Pl e
i ncor por at i @2-15/2 (Di2Remedy, TR (T@le@herd). Tk Serinlink PirhilP For the Wpirégion of

functional manner to determne affinity- from-71 WO 2004/076620
PCT/ 1B2004/ 04603 aceandins tqlignnent in Vbasel ARY GV cIibaubarpn)iand dx2 Oxessgmantul at ed:

3.1 0.91 n his | 1S, I r n .1 h. the | gl t red by .
Bl ACORE 300%?’%6@.’%8?‘%}”% e ?ﬁg@?ﬁg‘i‘ﬁ%ﬁlﬁgﬁg‘ﬁ@% @‘8?@%‘%‘2 RUman 1 L-15
as anal yte agg:/G@fiunb b iviCedi/ b Bi Kitp:AwdwaVbslelgom. measur enent s obt ai ned
here. Exanple 7 Inhibition o | L- 15-i nduced TNF-a production by fully human

anti- |IL-15 anti bodies The effect of fully human anti-I1L-15 anti bodi es,
146B7, 146H§J gsgﬁ ASy. 0Ny | L-15-] F-a production was

studi ed usi gaégﬂfgéhe n@?i:gadmgé:pﬁvgée g%ﬁ??%ﬂa_ cells (PBMC) from

heal t hy 19ol unteers using the follow ng procedures. To evaluate specificity
to IL-15, the effect of these antibodies on IL-2- nediated TNF-a production

was al so exanined. CelTheaffinityrf 146B7rasanakyeed by pirface Marmon rrgappocedSERY th 2
dor i ved 11 ot EnpibBusihis BLACRR® 3000 iddruciel) (RELckAE LiGhOBRIBME 10| ., o
fetal calf aseraotigisiacoanding tbitlanfolloth)g proteduiésc AHangestih theSPRisipnal obiheod
Vol unt er - aPUEEIRISS ORI by GrarEPleCuRBIE et AP LR Pt st B on.
Fi col | (Phas it PR o Bl AT 1avel AEREY Y RSB Uinf ;W blibway | On 15119

definitions: k, = association rate constant (M’ sec” ); kq = dissociation rate constant (sec”

1); KA = association equilibrium constant = k,/kq (M~ 1); and Kp = dissociation

equilibrivm constant = ky/ k, (M).

Different procedures were performed to obtain the affinity of 146B7 for
20 human IL-15 (hIL-15). Human recombinant IL-15 from two different suppliers
(Immunex corp., Seattle, USA and Peprotech, Rocky Hill, NI, USA) was coupled to a

CMS5 sensor chip. The compound coupled to the sensorchip is defined as ligand. In

other experiments 146B7 was used as ligand.
( In each kinetic analysis, the binding of the analyte, 14687 or BIL-15
25 adapted to the ligand coupled to the sensorchip, was compared to the binding to a
reference control CMS5 sensor chip. Serial dilutions of analyte were tested (0, 3.125,
6.25, 12.5, 25, 50 pg/ml). Association and dissociation curves were fitted for
monomeric interaction in the mode] Langmuir 1:1, to determine k, and kg and to
calculate K, and Kp. All data were analyzed using BIA-Evaluation Version 3.1. Fora .
30 Dbivalent interaction the model “bivalent analyte” was used. All analysis were corrected
for a drifting baseline.
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H L-15, lot no: 6870-011, Imrunex corp., Seattle, Washington, USA.  hlL-2,
Chiron Benel ux By, Anmsterdam The Netherlands. Fully human anti bodi es used.
146B7 ( . 01) and 146B7RDIW)7, 404A8 (batch. 404E4
(bat ch: t\ggg@b‘i@z‘%d as isotype control anti bodyT1(979;2i%r%%-%0é‘?gid“batch:
190900). -72 WD 2004/°076620 PCT/1B2004/°000484 | nhibition of human IL-15
(M.-15) or hl L- 2-i ndudedieRNaine the eutiimidy afifiiyy FHEMEBIy theafiinity of afibady i bodi es
PBMC were c ed in triplicate or adr [ e in.96-well. flat-bottom
inte ot 1 BB s mgpded tor Sien Hootthshos load Hefivif aculi disigrelt, ' of
hiL-15 and yﬂpbheﬂ[ ImMuh &Od l"é}ﬁbteéﬂ;‘aﬂ-ﬂxc%@?ﬂE@@OO.' 3] H%B?%'liggncﬁiﬁd body
(Ti) was included as negative control. Concanavalin A (2.5g/nl, I bi ochem
was added akllalpasanalyte, tho ntomovalenfrintepactiph fnas deteoninedédtirye g@mh«'ﬂgﬂm ed for
72 hours.at, 37yC and 5% CO2. Supernatants were harvested to quantify the
anount o? hh n TNF-a by ELI SA (U-CyTech, Urecht, The Netherlands). The

. effects of 146B7 and an isotype control antibody were tested on IL-

15-nmedi ated TNF-a production by PBMC. 14687 inhibited hLL-15-nmedi ated TNF-a
production in a dose dbpeffutytoffl46B7 dor, ILnhe(lougunexdrp.dwapemaasred @$ ant i body
did not i nﬁwi,l‘l?i t hlL-15-induced TNF-a production (Figure 4). Data of two
heal t hy vol ®8ts are shown. 404E4 and 404A8 were unable to inhibit

M.- 15-i nduc siati j To ensure gt S | @ -1the anti-IL-15
ant i bodi es,%%giyrgme eg‘?é]g&nds%%fkﬁ- medi at e&’%ﬁgf?r%éfcwgﬁé was eval uat ed.
No i nhi b0t | Dhe dissdciatdnreiconstantByF- a  pr oduis (om0Nes10hdeckd by 146B7
(Figure 5). No dose dependent inhibition by either 404E4, or 404A8 was seen
in hiL- 2- neAsseciagiompuilibpranesstaBhKaA dosd-2eehdbit 19nM bi tion of

hl L- 15- nedi at ed .TNF- a_ptoducti on . see 1 and not by 404E4
and 404A8. @Ffé"?‘ﬁ?ﬁ”oﬂ Rrivny ponst “speci fﬁ;@/%ggﬁ ’ﬁﬁ% | L- 2- nedi at ed
TRlF-a production was not inhibited. Exanple 8 Inhibition of human

i nt

erl eukin-15 (hlL- 1§)-i nduced proliferation of CTLL-2 cells and PBMC by
fully human anti -1 L- 15osleterpingithe avidity bb t46837, Thaf1(hnmuney Corp. neasusediad 404A8

were tesgked,.for. thei i1t to inhifht T-cell ol Lferation ing CTLL-2

cells (& H‘%"’“&angﬁ,“@g%’f usidjas eyl o Piten b Geh oRlsfict l%?%é‘?"‘%éze‘*ﬁﬁ’é“’%%m)

usi ng the fDidgawdin: Py QGe€IAfiRS the Bivalent interaction of the antibody was expressed, the
avidity of the antibody was defermined.

The avidity of 146B7 for IL-15 (Immunex Corp.) was measured as

20 foliows:
The association rate constant k,: 7.30 (= 0.81) x 10° M sec?
The dissociation rate constant ky: 1.45 (£2.05) x 107 sec!
Association equilibrium constant K, 5.03 (£ 3.40) x 10° M*
( Dissociation equilibriom constant Kp: 1.55 (£ 1.24) x 10° M
25

The affinity and avidity of 146B7 for Peprotech derived IL-15 were
determined also, No major differences in affinity or avidity for two different sources of
IL-15 were seen.

As is described in the example below regarding the inhibition of human

30 interleukin-15 (hIL~15)-induced proliferation of CTLL-2 cells and PBMC by fully
human anti-IL-15 antibodies, 146B7 inhibiied in a dose dependent manner the IL-15
induced proliferation as was measured by [ ’H}-thymidine incorporation. The IC50 -
concentration at 50 % inhibition, a more functional manner to determine affinity- from
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WO 2004/ 076620 PCT/ 1B2004/000484 Cell culture Cultures were naintained in
RPM - 1640 vm'th 2 MM L-glutamne, 100 1UmM penicillin, 100 g/ m

st rept ongg ﬁlﬁ% ged fromlLife Technol ogi es, Paisley, p so@iidbsand 10%
heat - i nactlvat ?etal calf serum (Hyd one, U ah, USA). %@ﬁ-z Qe1ls (Gllis
et at, 1978) were mai ntained in the above nentioned nedium supplenented

with 36 uni tlsesbbkol%ﬂhoﬁ Gilibieion BepainentSvas AlGiigedaan + 1% nNieThey IGS0ds kn and
starved for hlL-2 for 3-4 days before the start of the experinment. CTLL-2

cells were m@:@ntmtbéhqmé@mm@h@m@wﬁmaﬁd% 8singH4FBY asl ood

Vol unt cer - afiead St fEhhinehRtusl e L ARERe foftiheriBut TR iy o,

Puri fi cati opeaiurBRMats\Wbtine] heemed by density gradient centrifugation using
Ficoll (Pharnmacia, Uppsala, Sweden). 15 Test Conpound HI L-15, |ot no:

6870-0113 | munex corp., Seattle, Washington, USA hI L 2, Chiron Benel ux

BY, Ansterd e,_Net nds the- L-1 ibodi CTLL-2 assay -
P this repdRemglean. HABIIRGEoLHEC-1 5 jagHced; B3H A T
:’;lgtl blo?il regloused for P%gg?ﬁy@dl)sMGB? (batch: 070101) 404A8 (batch:

030101) and 404E4 (batch: 080101 I nhibition of human |L-15 (hlL-15) or
hl L-2 i nduced CTLL-2 proliferation by anti-IL- 15 anti bodies In each

per el T i e pr eser T Giechak Sy buBah GRE-fL b antbsSics. 1AFRY. et 9@ Cht o
the ef fmct aRd 404 08 ] d:Eral 4. ggmfcggﬁvmgmﬁcﬁ%a@&hmehlm ggza% Were

added. Cells were incubat urs at 37C and 5% [3H]T m di ne
(1 pGi/wel | dedvrlmbaonucléaf ee]l‘x(PﬂM@)sﬁ-omi]:tealﬂw Wilahteens tsinBdied followinmgs h| re, UK)

cr D) . PRESIBE008 OB spRaR Rl 0B AR S Re R g s o 6.

15 mduc%dpiéﬁ i sgwas decreased in a dose
g gmﬁ%n%ﬁggas vvas reflected by reduced

dependent fashion B7 an
[ 3H] - Thymi di ne |ncor por ation. Both 404E4 and 404A8 were unabl e to bl ock
I L-15 lr;du%%ﬂcﬁ[ollferatlon of CTLL-2. cells.

Cultures were maintained in RPMI-1640 with 2 mM L-glitamine, 100
IU/ml penicillin, 100 pg/ml streptomycin (all derived from Life Technologies, Paisley,
Scotland) and 10% heat-inactivated fetal calf serum (HyClone, Utah, USA).

20 Purification of peripheral blood mononuclear cells (PBMC)
Fresh human blood was drawn from a healthy volunteer after informed
consent, heparin was added against coagulation. Purification of PBMC was performed
by density gradient centrifugation using Ficoll (Pharmacia, Uppsala, Sweden).

25 Test Compound
HIL-15, lotno: 6870-011, Immunex corp., Seattle, Washington, USA.

hIl-2, Chiron Benelux BV, Amsterdam, The Nethetlands,
Fully human antibodies used: 146B7 (batch: 070101) and
146B7TRDIWO07, 404A8 (batch: 030101) and 404E4 (batch: 080101) and as isotype
30 control antibody T1 (97-2B11-2B12, batch: 190900).
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I nhibition of hlL-15 (h j,-15) or hlL-2 induced PBMC proliferation by :
anti-lL-15 antibodies PBMC were cultured in triplicate in 96-well U bottom
pl ate ( Nwpo.200487¢20 Nunc I nternational, Denmark), 5 x 1@¢&Tagbdosoesrss well in
t he. presence or absence of hlL-2 or hlL-15 and the anti-IL-15 anti bodi es.
Concanavalin A (2.5pg/ M, Cal biochem) was added as a positive control for

proliferati cimhibjtien cfdiunsanirE5 oebllf dandiRed ANTSa gprod@ation :
[3H Thym dine (I C/well, Amersham Life Sciences, Little Chalfont,
Bucki nhamhi%@%%ded 16 hours before harvesting (Harvester 96,

Tontec, Orange CT, USAppMI4GEY: MiRrath %r;ﬁlﬁza{e{ﬁ}i cglﬁgmb%iﬁs&éu* Qﬁ%ﬂﬁlﬁﬁpgﬁom

[ 3H] - Thym di ne i ncorporation dose dependently eretrore, I ted

prol i ferati oplaelaCbG =1 ceils Perdirelnin) thé Pregetice or FhpsenBodThAOLEAhEALS difEh ber e
unabl e to_block hlL-15 induced PBMC proliferatjon Figures 8-9). 146H5 was
not tested avwitbrwantbdSpatihodiss alsaae coniral priibodydily was doluledisg negative

-experinents. T ure the. s kflcit f 14 4 nd .404A8 for. |L-15,

t hese anti bocaalnﬁ'gf\r,l\g?%canad\[ai’lg @%#Mﬁ%’dﬁ ﬁlglf)cﬁ@:g‘%ase"f(ﬁg&% %SRS’PK? ﬁor}%}g f(gt ed

proliferati QiolifdpARnOICHIR vdrs icabatadfor 72 hbukSt 37C BRIS%COX Slichfthnn ef f ect

on IL-2 induced proliferation (Figures 7-9). Exan‘glne 9 Human "anti-|IL-15 ,
Hu

anti body 1468Fecharvested to Geantify the-abToupt eflempanc ANF ELEBMY-T¥BichcUtrpadinds
Human PBMCs r ﬁgbriiﬁlid&e)d fromheal thy volunteers after informed consent.
Ant i body 146 I§ 3 . MDX015), Medarex Inc., Annandale, NJ, USA. -75-

WD 2004/ §§6620 PCT/ | Bwé@&%%%ﬁh%awhﬂ&w&oﬂﬂﬁ%d%rm%@om@

N- hydr oxysuccini mdo-biotin (Sigma) was first diluted in O (final
di | ution: 10I5-mgdiated) TN production Hy. PBMICNAKGRBS itiibited hidli-1 +miediated TNEHon |
Sigma). Per

1 f. ti body (dil dip 1l . 600 | of bipti | uti
vns atided. (PACSR 5 g Cepkons GpoR: WhrhaL b irclie cuEoLFbpaL ety

sl(i de- a- 1 yzet; ks 1 . M%@, ' ' Snce,
Net her | ands)qh%%%ﬁ#ﬁ%@%ﬁ@%g%ﬁ a I'elgdtggl ot ﬁ%ﬁtﬁ%goﬁg ow ng
day, concentdrashdwh. of04B4cindn04aAisaseradhatio phibiaal del-pidassdsINBY:. production.

spectrophotonetry (U trospec 2100pr0), at OD 280 nm Stinul ati on_of
peri pher & bl ood To i nHeeesurg thespeqifieitofthe anbllyila aptibodies their affect ehfr-om:

heal t hy 2-mediated TNF-a. production was evaluated. No inhibition of IL-2-mediated TNF-«
production was induced by 146B7 (Figure 5). No dose dependent inhibition by either
404E4 or 404 A8 was seen in hIL-2-mediated TNF-o production.
A dose dependent inhibition of hIL.-15-mediated TNF-o. production was
20 seen only by 146B7 and not by 404E4 and 404A8. The inhibitory effect was specific for
hIl -15; IL-2-mediated TNF-a production Waé not inhibited.

- Example 8 Inhibition of human interleukin-15 (hIL-15)-induced proliferation of
CTLL-2 cells and PBMC by fully human anti-IL-15 antibodies
25
Antibodies 146B7, 146H5, 404E4 and 404A8 were tested for their ability
to inhibit T-cell proliferation using CTLL-2 cells (Gillis ez al., 1978) and peripheral
blood mononuclear cells (PBMC) using the following procedures.

30
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vol unteers. PBMCs were cultured in RPM 1640 (Bi owhittaker Europe)
supplenmented with penicillin (5 UmM), streptonycin (50 g/m), L-glutam ne

(2mVM) (Biowhittaker Europe), and 10% fetal calf serum ( i
Mul ti cel WOHY ﬂ?‘“?nc.) for a 15 maxi mum of 2 days (37%&"&%@]4'%@%4
stinmulated with 500 U 1FNy (Boehringer |Ingelheim. Flow cytonetry Cells

were pre-incedptdgee th 10% human AB serum (CLB, Ansterdam Netherlands) in
RPM 1640 (Brownhititaker Europe) supplenented with penicillin (5 Umn),

streptonycin (50 g/ m )Culfurgs wetanhaiataiipedipn REMBWHQ with @m¥UE @hwtimined 100 %
fetal calf u L C241, Multicell, Wsent C.). After .
per meabi | i zﬁf/@rpéfﬁm%&ﬁml W@}?‘B’f‘i‘&i@’["é‘ggﬂﬂl H}? :re‘égpﬁ%esﬁfﬁlﬂeﬁson, San
Di ego, CA) i ' _sﬂzfyﬁ%ﬁ f i it), PBMC .
were subj ecta%%ﬂtﬂ%@g%l g?r?%lgedg L- g%ﬁfﬁfaovﬁeg% m?%g%%%e?%gus
1) L hr UGhoUL. L he. St A Iy br acetur o AL Car LnCLEACL ha Lhe sol 1S with

i r oughou e staining procedure, After incubatin e cells wi
bi ot i nyl at eFURRIGEENISH With 36 lﬁﬁyﬁ&l Z@mﬁ?‘g@nﬁl‘?@BX’@mﬁ ‘?rdmﬁwfh‘?lC) and
washing in %ﬁ@ f AV gﬁg‘)ﬂﬁ W th
streptavi di r?q%ﬁélrcoer yﬁ%%%&cﬁ&ﬂfﬁkgo mygagfggé?ﬁ%@i%%%%r scenéglg'
i ntensity ofCHLLL2calt wedd@asteldtbrepdimes doforeuseas det ermi ned after anal ysis by

flow cytonmetry (FACS Calibur, Becton Dickinson) and gating on the
nonocytes, using Cell Quest Pro software. Data show the stinulation index

(Si), whjgh Ii'lﬁiﬂ?&%&%fé@h@ﬁm%%@ﬂongslb%ﬂ_ gné %d;l uorescence positive
st ai ni ng)/ (mean Uor escence background st al - 76 WD 2004/ 076620
PCT/ | B2004/ 000484 | nmEmesicirimarnbloviod wag dfovrdfromat hdalthy Soluntese afieriinfonmadin
nonocyt es, cytospi.n pr.eparations were e whol.e b anples. After
o1 ot ng dorn8k BEgRLE B S Srpaite! Grrenletsn duritsetch SRS RAtpeRinaise
sl des (Menag) densi E‘iﬁfen VBiftri Rightioh Whhl Ficofi PHBrMheial U |, Sweddf).
) paq af or mal dgﬁﬂyde/ BS (8 mn, 45?, washed wi '?[k)l PBS g’ndﬁgﬁd-’dri ed )agai n.

Bef ore staining, cytospin preparations were perneabilized in PBS (+ 0.1%

saponi neys P%EEF_ \Mgi cg was subsequently used throughout the staining
procedur%. ogenous peroxidase activity, cytospin preparations

were incubated with O.@f% $§Mbv¥no:G870.99 ¢/ bt cdep.{ SED), Whshiigesh, USALIi tric
aci d/ phosphate buffer (pH 5.8, 20 min, RT). After washing w th PBSS,
endogenous biotin act i #if+3 ClirndeneleB Vcdmsterdsgn, (ldedftherfapdat act urer' s

Instructions (Biotin BLock 1gatiidodieustPlor L2 2Pin afil fport B30 7
Figure 6: 146B7, 146HS5, 404A8, 404E4.
20 anti-IL-15 antibodies used for PBMC assays: 146B7 (batch: 070101),
404A8 (batch: 030101) and 404E4 (batch: 080101).

Inhibition of human TT.-15 (hI1~15) or hil.-2 induced CTLIL-2 proliferation by anti-II-
( 15 antibodies

25 Tn each experiment, cells were seeded in triplicate in 96-well plate, 5x10°
cells per well in the presence or absence of either hIL-2 or hIL-15. To evaluate the
effect on proliferation, each of the four anti-TL-15 antibodies were added. Cells were
incubated for 16 hours at 37°C and 5% CO;. [H]Thymidine (1 pCi/well, Amersham
Life Sciences, Little Chalfont, Buckinhamshire, UK) was added 4 hours before

30 harvesting (Harvester 96 Mach II M, Tomtec, Orange CT, USA).
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wi th PBSS, non-specific binding sites were bl ocked by incubating the
cytospin prepar at i ons with 10% (v/v) hunman pool ed AB-serum (CLB, Amst er dam

Net her | aﬁ,%s in PBSS. Thereafter, cytospin pr
i ncubat e 200{{ o] ot| nyI ated primry anti body (60 mn, i&i?;iijb‘g%a er
washing with PBSS, with streptavidin conplexed wth b| otinylated

hor seradi sh per oxi dases(js sh&ph MEGeHR 6 X B adueKpiolifdrai&lY of OTEBcells s
cont ai ning 2% human AB serum 30 min, RT). After washing in PBSS, th

cyt ospi n pr deraeased ine dossrdependanb Sxshion byt 14687 and A¢6H5 a3 wys tﬁlﬁb@@b@e@@ea

monut e Ry F g irmtrih BB RRE b 4DHS Ferg el SRl 40

Wi th runni nﬁuﬁx@é& pRlifdraticl ofSCTDL/2UWells., count erstained with haemat oxylin
(DAKO) for one m nute washed with running tap water for another 5 m nutes,

and enbedded in faramount or glycergel (DAICO. Flow cytonmetry Binding of

146B7 to |F§ﬁ @E mjh% eds %%Jﬁ?ﬂﬁﬁm&@%@%ﬁéﬁgﬁp@ 15

Bi otinyl ate TS0 ttrst 1ot sence of
IL-15 in unaﬁﬁm;@ted cells. Stinulation of nonocytes with IFNy leads to a
i ncreased binding of 146B7 to the cells, with a maxi rumreached at day one

of culture. The cont P&M@mqrwdwedmgmphc@hm/@ﬁ—wﬂﬂ botiem platey(NWunc, Nalge

i mul bi
through | ne e eds it oammuR) 3y 10 Helptetn 66 GRRG e & achde A<
20041 0746200 T | F200CARRATA L FRUIREXLGEHEAEA O BARE sl s 1l 19

of human nonocytes w,th 146B7, or with the control anti Bod . A clear
red staini ngddniiasla@osr;ivepbmsmhﬁ)spmhﬁﬁamﬁ "Hietcells werLineubatal ﬁ)héZheimsatwi th

e PG B B bl U
Fi 11 | Ex |
16 Furan aﬁug‘ﬁ@{{?“&rﬁ’ﬁﬁ%*“% 57 B B (R S i Bt as, marm! ©

I munohi st o&‘bmcsmgng'éﬂr tdsm)ounds t- Huma_n psoriatic skin - tissue sanples
e I e T R s by

dose dependently and, therefore, inhibited proliferation JC50 = 3.1 + 0.91 nM) (Figure

7). Both 404E4 and 404A8 were unable to block hIL.-15 induced PBMC proliferation

(Figures 8-9). 146HS5 was not tested according to data obtained from previously

performed experiments.

20 To ensure the specificity of 146B7, 404E4 and 404A8 for IL-15, these antibodies were
also evaluated for their effects on IL-2 mediated proliferation. None of the tested anti-
IL-15 antibodies exhibited an effect on I1-2 induced proliferation (Figures 7-9).

( Example 9 Human anti-JL-15 antibody 146B7 binds to human IL-15 present on
25 human PBMCs

Test compounds
Human PBMCs were obtained from healthy volunteers after informed consent.

Antibody 146B7 (batch no. MDX015), Medarex Inc., Annandale, NJ, USA.
30 : |
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Anti body 146B7 (batch no. MDX015), Medarex, Annandal e, NJ, USA

Bi otinylation of 146B7 and human | gG N hydr oxysucci ni m do-biotin (Signm) was

first di I\f’(t)‘iﬁ'oedo% O (final dilution: 100 mg/mM) and then in 0.1 M NaHCGO3

(final difution: * my/nm, Sigma). Per 1 ng of antibody FCI/PAI0LE004E 1 i)

600 | of biotin solution was added (dark, 2hrs, RT). Antibody-biotin

sol ution wag:di S | hee-a- eP" dialysis cassette (10,000 MACO

Pi erce, Per 1%&@%?218051&?&{7%@_@%%;&m 4C) to renove unl abel ed biotin.

The fol |l owi ng day, con-apdtoaysuetinithidoHmbiim(Sigmepwanfirsbdilited inBMSBY(Anali ned

by spectrophotonetry (U trospec 2100 r& 80 nm | ni stochem stry

Ti ssues wer Bﬁgfwvéé}%al@g/n%b@ﬁﬁwm%g/& .ﬂ&%q?%nglﬁgwlﬁﬁi 1 ﬂ%ﬂg‘é@@t ifsad

were fixated j nes. i E’i’ﬂqf e

per oxi dase gj&é}‘la&fiﬁ égy @ép | oﬁsﬂ%ﬂﬁ’erd‘} nculgjg(%ﬁenolgotvl\i1 tﬁﬂl %&0%9;%? 5?‘%?%% o@_én

per oxi de 5( H%Qﬁ])p&'jr-bﬂitﬁ%ohﬂioﬁ'vh{s'&alg&d% pRfgeadyerbudibBeis(akiehe 810,660 M n,

RT). After washing with PBS-Tween 20 (PBST, 0.05%v/v), endogenous biotin

activity waMWICE,RicceReobidi Svipnce, Nétherlands) (oacmight at 4°C) e remaveivdabelddi ot i n

Bl ocki ng Ki Vector, Lab., DAICO . After hi - 78. 2004/,076620

PCT/ | E2004 BiSReq TepleisasRY. Rokenftionor Dok DbpCet NaF dORRRERARYyy

i ncubat i ng Eﬁ@uﬁbﬁ&gﬁw&? ' ec M 00prAVOLY 280 nfaUMan pool ed AB-serum (CLB,

Anst er dam t her | ands) fg(l) mn) in BST. Serumwas blotted off and

sections were subsequently incubated with biotinylated primary anti body

(146B7 3@ hikgad ) _.di | ut ed Jn EIS ont ai ni ng 2% human AB serum for 60 m nutes
Sect 3

(RT). i SME R QL REHRIETR DOXET  After washing in PBST, all tissue

sections were incubat e Mitads BLTEPIARGEIVRAAFRY (GBA@ctiie Rn heiltiyt ed in
PBS cont ai ni ng 2% human AB serum 30 mn,

( RT& After washing in PBST, the
sections weValupteers REM Civeere gultsedhin RPMI A G4 @@MWEWP%QWPPFWHZOZ
(0.01 %, inp.sodium.ac te huffer (.5 : for 1 ALt es ), for
t?le detect | %ﬁlﬁnﬁ%nggﬁgﬁ, ﬁ%%ﬁé%gg%@mé§ﬁ%ﬂnﬁe§%%ﬁ% ! Fwat er
for 5 m nut Earopey, Anatiovstetdl ReH s¥iubd (GiARIEL Ol | MrultioefONVidedk Ire)dofh NUt €,
washed with running tap water for another 5 mnutes, and finally enbedded
i n far addunmagimypayafrdpes (316K @nd weRestihulsted withe300 UimlolNydBochringsrni ng of
ker at i nocyt s 'h]réﬂ.fgfori atic skin was observed after staining tissue sections
with 146B7, "with the control antibody (Figure 12; 146B7 stains
| L-15-positive keratinocytes obtained frompsoriatic plaques).

4

Flow cytometry
Cells were pre-incubated with 10% human AB serum (CLB, Amsterdam,
20 Netherlands) in RPMI 1640 (Biowhittaker Europe) supplemented with penicillin (5
Ufml), streptomycin (50 pg/ml), L-glutamine (2mM) (Biowhittaker Europe) and 10%
fetal calf serum (Optimum C241, Multicell, Wisent Inc.). Afier permeabilization (20
min, 4°C, in Cytoﬁx/CytopermIM Kit, Becton Dickinson, San Diego, CA) and washing
C in Perm/Wash™ buffer (Cytofix/Cytoperm™ Kit), PBMC were subjected to staining of
25 IL-15 by flow cytometry. Continuous permeability was achieved by using
Perm/Wash™ buffer (Cytofix/Cytoperm™ Kif) throughout the staining procedure.
After incubating the cells with biotinylated 146B7 or with biotinylated hIgG1 (20 pg/ml,
30 min, 4°C) and washing in Perm/Wash™ buffer, cells were subsequently incubated
with streptavidin-phycoerythrin (DAKO) for 30 minutes (4°C). Fluorescence intensity
30 ofat least 5000 cells per sample was determined after analysis by flow cytometry
| (FACS Calibur, Becton Dickinson) and gating on the monocytes, using CellQuest Pro
software. Data show the stimulation index (S.1.), which is calculated as follows: S.L =

- {mean fluorescence positive staining)/(inean fluorescence background staining)
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Exanpl e 11 Human anti |L-15 anti body 146B7 bl ocks 1L-15 in SCLD nouse- human
tissue chineras: significant inhibition of inflammtion in both arthritic

and psorwgf jo84/b1sgfMe Test conpounds Synovial tissue - %ﬁ&@%nfoﬁsm patients
with juvenile rheumatoid arthritis, after informed consent; exel Grom

di vi sion of pediatric rheumatol ogy, Children's Hospital Medical Center,

G ncinnati, Chio, USA Keratone biopsies - tissue sanples were obtained
after informed consent.  Louise Villadsen, Department of Dernatol ogy,
Gentofte U , Copenhagen, Denmark. Antibody 146B7 (batch no.

|
20041 076620 PCT) | B2003PCBBABE ARt iy Withan HorE ey Siote R ere ©° 1O
Medar ex | ncmaddofwhoR!Beod\ShmplSA Afér sphimippdovingls ariohedllsi(30@xK) ShtoTeNt S.

Bl ocking 11.-15 in SCID nouse - human synovi al tissue chineras Fresh
synovi al 5t | Supeefrest®sPlas mieroscapstslides@Ménzel); slnies sersainvdtied (<Uéeminefixed in

rheumatoid grthritis after joint te cenent, surgery. Sanpl es wer ol | ected
in sterile vi émfb%ﬂgehWﬁ&%&%aﬁ W&@b@n‘f’@h ?ﬁ&?\t"gﬁﬂ" iavg@ns%‘r'g?f?al

ti ssue sanpdg gg;g ' LIE £5 b inSaes

preparat i on. (’:g)éltotl%]g?g s (tizb-ngwg&ra %rgleg%grﬂ&gni ma gﬁ?gé} per’ oneS)éi te)
wer e engr af whithsvascsubsagaentdy ysedthrdohghdu the stdinB@) pbdddireni Tocbl¢claeridogenous

Lab tori - h ' | ' d 146B7 (500q,. i,. os (P the d f
or it ol SRR R oSBT RRea o Ry e R0, 5% (D SRt oY ©
ver e saqu! 1 haedaeqnsiay difideos citiTRbl/phaLiaAMk bilke qi13le, A0k RYEr nexcl sed

and placed on formali'n for H&E staining. Quantification of st ai ni ng of

tissues frowashinOwith PRSS, ehdogenous/biotin agtivityswascblockedmeecarding Koy thief i ed from

Lehr et al._ J.. H stochem ,.Cytach 1997.45, 3559 ft taifin i gital
i mages (26 I S?ﬁd?%ﬁ“&’b@f?ﬁgb&%ﬁ@gr@’ %Fag%{‘@a m’s 2&?& H‘%ﬁ@hg |
synovi al tigRHPBYY, ibh-apedific PRdmgsites Feictslbiied t(yZﬁbtﬁﬁtin@iHérc?ﬁﬁ'ﬁﬁe;

Axi ovi sion software), data were conputer-anal ysed, by use orf Photoshop,
version 6..CPTeRRBtiensyih é%(vmmmwlﬁmmmammméo

Pl 15 A PSS el AR S BRI Bl
sel ecti on ofrimabty gitibodye (60w, BT)@ndgifter wasitingwith PBSS, with streptavidin |
complexed with biotinylated horseradish peroxidase (streptABComplex/HRP, DAKO;
1:100 in PBSS, containing 2% humnan AB serum; 30 min, RT). After washing in PBSS,
the cytospin preparations were incubated with 3-amino—9—ethyicarbazole (0.5 mg/mi)
20 and H;0; (0.01%), in sodium acetate buffer (50 mM, pH 4.9) for 10 minutes (RT), for
therdetection of HRP activity. Cytospins were washed with rurming tap water for 5
minutes, counterstained with haematoxylin (DAKO) for one minute, washed with

running tap water for another 5 minutes, and embedded in faramount or glycergel

( (DAKO).
25

Flow cytometry
Binding of 146B7 to IFN'y—sﬁmulated human monocytes is shown in
Figure 10. Biotinylated 146B7 binds to unstimulated monocytes showing the presence
of IL-15 in unstimulated cells. Stimulation of monocytes with IFNy leads to a increased
30 binding of 146B7 to the cells, with a maximum reached at day one of culture. The
control antibody, hlgGl, shows litile binding to unstimulated monocytes. Stimulation
with IFNy increases binding of hIgG1 through increased expression of Fey receptors on

monocytes.
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dark nucleus wth tolerance 10), an optical density plot of the selected
area was generated and the nean staining intensity was recorded (after

sel ecti Qpghosfirbdzbar / i mage hi st ogram command) . Subsequagdtmzodalessdeackgr ound
was sel ected and staining was quantified (magi c wand on background with
"tolerance 10). Staining intensity was ‘calculated as the difference between
nucl ear stai ning and background staining. This was designated the

cytochem c 'ndecx Lth.arbitrary units. Data are shown as nmean and s.e.m
Dat a were M%%M nt's t-test. -80 WO 2004/076620 PCT/[B2004/ 000484
Bllocking IL-15 in SCl Bigid! SPshiowd il ing o hiblah Gndrice§tes wathl 198875 o With LT

bi opsi es were obtained Trom psoriatic plaques of two patients, divided and

t ][ anspl ant e@Dlﬂb'ﬁl antihady g6 A (slraugd@mim'ag of ﬂxegﬂtqﬂqsmﬁs(,@.smrnd afietneeks
[ ' | PBS . A '
(sandos) S ar Rk o odfls igh PER Bl Adutie SapRpamtboay Y EeRBEl) dfohh, .

dose of 20 mHALROONS ﬁﬁﬁonécﬂék%nﬁ%@mﬁﬂ‘cﬁé% %??ﬂﬁe&@ﬁer%ﬁm@tﬁm"\ﬁ%ﬂ@%& er the

| ast injection, mce were “sacrificed, nm punch bi opsy was taken
from each xEiguxgr Hf also Sicwmsthatsllvbs stainfrigie griimarilpintakélinlaor par af fi n enbeddi ng
and stained in H& (Figure 15) and for Ki-67 nuclear antigen (Figure 16).
Quantification of inmunohi stochem cal staining of tissues from SCl D nouse -
human,  psopishbfe 10 S BEnADARNETRS15: ﬂ;ﬁg s [ ; val uat ed
for epider Orr%%{ﬁ? irecikness (%#mgr adsehg? p rlgﬁlfgr at og;s;gg{l?gjtizlcsiy%g%eo- 3), and
nunber & i nfl ammat or immumohisédobamistey | s in upper dernis. The sections
stained for Ki-67 were evaluated for nunber of cycl.ing keratinocytes/ mR
section. Mean values for the 4 mce in each treatnent group were

cal cul at ed, Tesgornpeuriigt 2 from each patient were sumarised as nean and
s.e.m SC model M croscopi c observation of sections showed that the
d?'r kest stai ned Hawmangsoniaticokin + tissuefspnples Wekgyoblgined afteriafamed sonsenb nunber
o]

nucl ei ( td I i ed as a
measure fori n%’ﬁ" ra |0§és?lﬁfjilg%¢qu§8@q‘;ﬁé%§;e #%%%&g?&g?%ﬂﬁg{el’r of
infiltrasi nQopephhgen, Memiafk.| amed synovial tissue, as conpared to vehicle
treatnent (Figure 13a <0.05). Figures 13B and 13C illustrate the effects
of 14687 (Fi gurﬂgwd%&@?f@ﬁ@hﬂpgw)éqlw@mé%ﬁ@ﬁfﬂﬁthynovi al
ti ssue, and show a reduction in nunber of cells with dark nuclei, as

conpared to vehicle treatnment (Figure- 13B).
Biotinylation of 146B7 and human IgG

N-hydroxysuccinimido-biotin (Sigma) was first diluted in DMSO (final
20 dilution: 100 mg/mli) and then in 0.1 M NaHCOj; (final dilution: 1 mg/ml, Sigma). Per I
mg of antibody (diluted in 1 ml), 600 pl of biotin solution was added (dark, Zhrs, RT).
Antibody-biotin solution was dialysed in a slide-a~lyzer™ dialysis cassette (10,000
MWCO, Pierce, Perbio Science, Netherlénds) {ON, 4°C) to remove uniabeled biotin.
( The following day, concentration of biotinylated antibodies was determined by
25 spectrophotometry (Ultrospec 2100pro) at OD 280 nm.

Immunohistochemistry
Tissues were stored at —80°C until assay. After thawing, tissue sections

were fixated in acetone (10 min, RT) and air-dried. To block endogenous peroxidase
30 activity, sections were incubated with 0.05% (v/v) hydrogen peroxide (H20,) diluted in
citric acid/phosphate buffer (pH 5.8, 20 min, RT). After washing with PBS-Tween 20
(PBST, 0.05% v/v), endogenous biotin activity was blocked according to the
manufacturer’s instructions (Biotin Blocking Kit, Vector Lab., DAKO). After washing
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SCl D/ psoriasis nodel Figure 14 shows SCl D/ psoriasis mce treated with 146B7
or control treatnent. Conpared to the vehicle, PBS, injections of 146B7
reduced LWip,8¥RGsd Y Oof psoriasis evaluated by epi der npérighob#ddess When was
measured fromthe stratum corneumto the beginning of the rete pegs (Figure
14A): PBS (177.8 -142.2 m), CsA -81 WD 2004/ 076620 PCT/|1B2004/ 000484 (91.0
15.2 ), 14GHth KBRPT,nonSpécifik birlifiEsites wepd biookdd biEnoasAingatie Aésuo seltisas ved

when was neasured fromthe stratumcorneumto the deepest part of the rete

pegs ( Fi gumdthildss (v/pRemarspoaied 4B-serym (CEBaAEtadam, Hethorlands 87

)

208.0 33. : r ' L.educ 146B7
{reatment (BP0 SRy i e AL B AR it By 4075
. Fur t her mor ebictih§Rfed pitiagantibedy (14682 lor 8lgGY)idilatedtnh PBS coptaning Reakuigd | s i n
upper derms (Figure 14D): PBS (33.3, 1.9 nononuclear cells), CsA (19.4
8.5), 14687 Adbsequmdon §0 nimres(Be Seridpnsgyere meashad indBSd. - Sftery ginj s

W
.strictly as | .t h | ' I I ' E@ﬁ&h e nnantigen
can be excl %;ﬁ:é\'}g{alggﬂeesg?tgogxsbqe?%ﬁ]ﬁh{)ﬁé&%@{%&tg@éﬂﬁ@@ﬁs 'R ﬁ'?&ggl’lsfﬁr?gst of
the prot ei ndiigtet & PBStcRftaliing D% MindoAB sefuni; 3O ik, RTYS AfRS wasilifg irFRBST hat
the Ki-67 protein is present during all _active phases of the cell cycle

(1), S, Climsections wisre énsubated pith 3-gming,8ethyloarbazeled9:5 mgmlpandHiQy 0) ) |

makes it an l.ent y.nAar e N - . I h fraction
o & gi ven (PP B bR etarc B P3G bed o 0 Riciis R IOPHT [ 20

ker ati nqoyt dete¢tiorgof IERP 4B vityPEReclidds' were wabh€] withidaridgd GapOvatedifor 5 mihdes 7
(73.8 9.9). Treatpent with 14687 inhibited the  infiltration of inflammtory

celI's into cpwterstmnedwidshaematoxylind P AJCPHorene minyte, washed yathauanigg g i t i s.

Furt her nor e, ' | t HORR Rflouft & , at ment

w th 14687 rwe%éage Hleemssg@g*rﬁle {/]‘“‘%or}%[a%g’c‘??‘?’a"g. S, as c%a?ﬁ%%%%‘?%ggn@ﬁt W th
A. Indeed, treatnment with 14687 resulted in a major reduction in

i nflammation, i.n epidermal thickness, in nunbers of dividing Kkeratinocytes,

and in severeilSyt par akeratosis in human/ SCID m ce. Exanple 12 Human

anti-LL4%5 anti bod 54‘4‘2&?’ : SR 1 sia ds
hl gGL -1§uman co%%’lol n iliggjﬁg %SI g%%‘)fgmtig%eggp@%é‘éf?‘c%e arﬂe’i&%ﬁéw
Annandal e, MajningHssud/Beipbs with] i46B3| big net withdhneittol eatvtw dyx(Bigess1 3 146B7
LR (M vty e 86 ok B Al ligu 1t harPt on Ceneral

20 Examplel1l Human anti-IL-15 antibody 146B7 blocks IL-15 in SCID mouse-
human tissue chimeras: significant inhibition of inflammation in
both arthritic and psoriatic tissue

( Test compounds
25 Synovial tissne - obtained form patients with juvenile thenmatoid
arthritis, after informed consent; Alexet Grom, division of pediatric rheumatology,
Children’s Hospital Medical Center, Cincinnati, Ohio, USA.
Keratome biopsies - tissue samples were obtained after informed consent.
Louise Villadsen, Department of Dermatology, Gentofte University Hospital,
30 Copenhagen, Denmark.
Antibody 146B7 (batch no. MDX015), Medarex Inc., Annandale, NJ,
USA for psoriasis experiments.

279 .



-82 WO 2004/ 076620 PCT/ 1 B20041000484 Biotinylation of 146B7 and human |gGG
N- hydr oxysucci ni m' do-biotin (Sigm) was first diluted in DMSO (fi naI
dilution; ) and then in 0.1 M NaHCG3 (final di o by
Si gra) . "wo TR 0 body (diluted in 1 m), 600 I L?*’E'% ‘.’n = utlon
was added (dark, 2hrs, RT). Antibody-biotin solution was dialysed in a

slide-a-lyze$ dialysi mas@yem@m Batdhb, 1FMORDRVETC MediiRk!The), SanAAaR,
Net her | ands&(overnl ht at 4C) to renove unl abel ed biotin. The fol | ow ng

day, concen®NalBdrfoot! emﬁlﬁﬂtb@%ﬂew es was determ ned by
spectrophotonetry (U trospec 2100pro) at OD 280 nm Binding of 146B7 to

I L-15 - I1L-15Ra conplex by ELISA After coating (overnight at room

t enper at ur eBiddkatg W13 iﬁrﬂmmhséehmnﬁhﬁhﬁﬁmﬂ@s&lg@memth I L-15Ra (R&D
systens, M nneapoi 'S USA), plates were incubated wth PBS and chicken
serum (28 RT, 60 ni nfresmrmvwlet@nam@mpiewge( tm@etb@msws 0th j

PLACES et o euaEOH Sl {415 VAR SR SR, sl ,nchtaapgge%n?d IL-15.

ant i bodl es yeidtionidodinbed fifs8e Wabien{sHrorh the éntide Emmhsmmpwﬁéﬂeons (90
mnutes at roomtenperature). After washi ggxl n PBST, plates were |ncubat ed

(60 mi nut estheroughdyanixedip epsire hemogrneity of cach preparation oMjnged tissies {2 drgrafts

T

i ncubat ¢¢ WSTHDAFOS nhicé ggél@o'ﬁ T3bofitbridsh.eRadtharial fe@@ikum(socch, iip yBeche
Di agnosti cs, Mannhei m rmany) in ABT buf fer according to th

manuf actureP%mwcdwfmmlmm;dem beﬂlhmﬂhw%l%mﬁib acid (50

). Bindi ng eval uat e E | SA-1 ea Bi_0-

| nst r uent s AR '(#“‘{gha yﬁ R‘&‘Tre EPE?A?QB Wgﬂp{grf.gs Weﬁf"f&*@é’&%l ex
E Raii cel bﬁcmmf&@ahﬁfmgr ubat ed (20 mnutes at 4C) with 10% .
human pool ed AB serum (CLB, Ansterdam Netherlands)in FACS buffer (PBS,

0. 05%BSA, 0.02% NaNO3). Raji cells (1 2* 105 cells/m) were put in the

wel | s, d . . ] ) .1.Or

(di | ut edi GpRPAY
cell's for 3chimerast (ﬁﬂ@ﬁ'@ﬁdﬁhﬁ&f&l_ﬂﬁ Iﬁmaﬁemmembw)ﬁus B3| of

bi otinyl ated anti bod| es (146B7 or taIgGl was added to the wells (30, -83 WO
2004/ 076620 PCT/ | B2004Mighobtgining digital images (2600x2060, jpg) of sections obtained

from SCID mouse — human synovial tissue chimeras using a X10 objective (Zeiss

microscope; Axiovision software), data were computer-analysed, by use of Photoshop,

20  version 6.0 (Adobe Systems, Mountain view, CA) and reduced to 1300x1300 pixels.
Within each section six X10 fields were bhosen s0 as to best reflect the overall staining
of the tissue on the entire slide. After selection of all stained nuclei (magic wand on
dark nucleus with tolerance 10), an optical density plot of the selected area was

( generaied and the mean staining intensity was recorded (after selection of similar/image
' 25 histogram command). Subsequently, the background was selected and staining was

quantified (magic wand on background with tolerance 10). Staining intensity was
calculated as the difference between nuclear staining and background staining. This was
designated the cytochemical index with arbitrary units. Data are shown as mean and
s.e.m. Data were analysed by Student’s t-test.

30
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m nutes at 4C). After washing twice in FACS buffer, 50 pl. of streptavidin-
phycoerythrin was added to each well (30 mnutes at 4C). After washing tw ce
in FACS buffer, cells were taken up in 200 pl of FACS G0uds

fl uor es¥ACRIHHEPAsi ty of at | east 5000 cells per sarerIQl?eFﬂ\%g(fso?'get erm ned
after analysis by flow cytonmetry (FACS Calibur, Becton Dickinson) using
Cel | Quest  spidcpmicen - BRintS SiPiiobifte- hivhbipbetidtietishitdiméras | - ), Which is

cal cul ated as folTows: S.T. = (nean fluorescence positive staining)/(nmean

fl uor escence backgr ouligraiome biapgies were sirtaiied dronypsstiatia phauesofitwopstipats] 5R

ncr easi ng (e e] oo By RGPk Boralehis i IR et e o
_ observed of afirnelindplatfati6®ffideNecalfbd PBQB(?IaQeH -G8 Qe d@l@t%sm&immg to
I L.-15R expressi ng Rg)klg cells Binding of 146B7 to IL-15/1L -15R conplex on

Raji cel s fleseqifd ewpry seeondglay fas By dajisnas1468 7tat e dpse o520 mghgrncdayp| ex

I n a dose-depe nt nner.. I ndi n f Rl to. t | L-.15/11-15R conpl ex
on Rai - cel Fu A0 R0 By P "Ons %8 Al R 1k CpieRBob S WhEE 12t ¢ o
bi ndi ng of gdekiFiced, it iaemiOpiidch bidiss RiaetakenlfidiB éadh Htdogiaft, Blogudslwae On
I L-15 that is not involved in binding to the regeﬁtor. _Ref erences Bat hon J.
M Nartin feedin fornain o paraffin embedding aabstained in HABTgre 1) and for Kadt one
E. C, Genoyese MﬁC. sk?@/l C., Mreland L. W, Waver A L., Markenson
J. and Fi ncRUgcamEn %"Zb A npari son of etanercept and nethotrexate in
patientgowith early rheumatoid arthritis. N Engl J Med 343, 1586-93.
Fehni ger TA and Caligiuri MA. (2001) Interleukin 15: biology and relevance
to human di S$sartiicationg y tochenpcalisiginne pffissoepiramay (L IDgnpusepdiiimay heg

T., HUdsonDﬁ#@Mm er nhard S. L., Jones D., ay R M, Hi ggi ns
K.M, Schra R rg N.  (1996) H gh-avidity human | gGk nonocl onal
gztl bodi es from a novghe HERsAinMd settidrsares evilamsed fiepidetins thidkhdsk um),

otechn. 14: 845-5 1. -84 WD 2004/076620 PCT/|B2004/000484 G lli's S.,
Fern M M , gade of parakergiosis Kraked from ©0t3)7 and umben of dnilpmpmatpec moponysigan pellser s of

- D027 32 15 ke R 4 st SHBRT ARG E] Wl kb o B R arcli | o,

and keratinocytes/mm® section. Mean values for the 4 mice in each treatment group were

calculated, and the data from each patient were summarised as mean and s.e.m.

SCID/RA model

20 Microscopic observation of sections showed that the darkest stained
nuclei belong to infiltrating cells. Therefore, the number of nuclei (measured as the
relative surface area) are considered as a measure for infiltration. Injection of 146B7
reduces the number of infiltrating cells inio inflamed synovial tissue, as compared to

( ~ vehicle treatment (Figure 13a, p<0.05). Figures 13B and 13C illustrate the effects of

25 146B7 (Figure 13C) on infiliration of cells into xenografted synovial tissue, and show a
reduction in number of cells with dark nuclei, as compared to vehicle treatment (Figure
13B).

SCID/psoriasis model
30 Figure 14 shows SCID/psoriasis mice treated with 146B7 or control

treatment. Compared to the vehicle, PBS, injections of 146B7 reduced the severity of
psoriasis evaluated by epidermal thickness when was measured from the stratum

corneum to the beginning of the rete pegs (Figure 14A): PBS (177.8 £42.2 pm), CsA
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menory CD8 T cell lineages in IL-15 deficient mce. 1. Exp. Med. 191: 771-80
Kirman | ., Val ner B. and Nielsen O H (1998) Interleukin-15 and its role

i n chroni aggg@tory di seases. Inflamm Res 47, 285-9.
(2000) Bio og| C erapy for rheumatoid arthritis. N Englpc?llbg@gog%g-t 1640 1.
Kohler G ‘and MIstein C. (1975) Continuous cul tures of fused cells

secreting apyi pedy. ?umg,rﬁ%f% g 0) hd)! %lteﬁuctﬂﬁlti&irtﬁc s whS alsb obEérU

Perussia B. and Youn “The’energing role of 11r 15 1n ceII
devel opnent whemwasoheéﬁoréd;&o?ﬂﬂlelstﬁhﬁn chmmlnl tofthe deepesBipartrufithe fete pdgs Re| ff
A, Cawkwel | Silver Ggdalia A

Ilowite N. ﬁ1@%14@633§ (453 3 @ﬂrltlh‘ﬁ) Lsph {@E@J‘tﬁjﬂm tslildﬁ“%%([ﬁ)%% OEddder cept

e TR el U Bl R s IBIR' Shomd B esgRREA R ¢
and Tayl gr BBS}1. dQ@Qg,)CsﬂlNg3tMt3?,kllszB7t(b$rfB@3) fnmnehhewmamﬂr@hb&rmél S.

Annu Rev Med 51, Innes’ 1. B. Mughal es J., Fiel , Eg
P., Huang Fnumber of infammniatory saononselearvellpin qurldpmmgurﬂM)naB& (33\;3 Y.

1996) Th fddpLerl d act
heunmt of d et meponicéeRgeif P (0,4 2855, Fey (o 0. 1P i GrfSon iR, |1 o,
R D, Fiel Quian ¥k pBWitis sifictly(abStidted aﬁmrdeﬁtﬂfbﬁfeﬂa‘ﬁoﬂepuﬁﬁgeﬁu hase, the

cel | -dependent regul ation of tunor necrosis factor- al pha production in
rheunat oi d antigen eande exalusivoly dstectabwishin the pwelews, whereas ijmitpsigmpst of th(: 1998)

Ilgizul'zlfj?gg% @tls%’eg 4fed BIRE ke of fhsioptSimbob ™ ‘fﬁa%g?&a?ﬁe@sﬁrpﬁ %5 ]
it, Beers C. res@ﬂndclﬁh%gll dotve Pmeﬁéfﬂﬁ WECYCIE(%?‘I;{DT%SP I’)l @d sta?gmgsrrbot ;;XV\(I)n

it (1997) szﬂb%#@&pgl Teging: qeélﬁ (GfQ)iraakes it anrxeeilent praskeror detepninmgdbesneci f i ¢
t agenesi s C n ' Bi ol
LS00l R o AR 5B S B YE M R
2004/ 076620 ceThg 1GRA6: 0 (s WA PBS (247.9 & Ty Gs A (1 FOY£ BATNOI4GBT
(1998) Interleukin-2, interleukin-15 and their receptors. Int Rev | munol
16, 205-126. (V8B T. A, Dubois S. and Tagaya Y. (2001) Contrasting Rol es
of Treatment with 146B7 inhibited the infiltration of inflammatory cells into
inflamed tissue in human SCID models for rheumatoid arthritis. Furthermore, in SCID
mice with engrafted human psoriatic plaques, treatment with 146B7 reduced the severity
of psoriasis, as compared to treatment with CsA. Indeed, treatment with 146B7 resulted
20 in amajor reduction in inflammation, in epidermal thickness, in numbers of dividing
keratinocytes, and in severity of parakeratosis in human/SCID mice.

Example 12 Human anti-IL-15 antibody 146B7 recognizes receptor-bound IL-15

25 Test compounds
higG1 - human control antibody (Sigma).

Antibody 146B7 — Medarex Inc., Annandale, NJ, USA, MDX015.
Raji cells with constitutive expression of IL~-15Ra (Martin Glennie, Tenovus
Research Laboratory, Southampton General Hospital, Southampton, U.K.).
30 ‘
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IL-2 and IL- 15 in the Life and Death of Lynphocytes. Inplications for
| mmunot herapy. Imunity 14, 105-110. Waidmann T. A and Tagaya Y. (1999)

The nul t WfesRltpskea@oul ation of interleukin-15 expressi gpragsholfusso! € of
this cytokine in NK cell differentiation and host response to intracellular

pathogens. Annu Rev |nmunol 17, 19-49.. Equivalents Those skilled in the art
wi |1 T ecognigigsinitidifofllleB 7ld 2pRAMIAGN USing no nore than routine
experimentatton, many equivalents of the specific enbodi nents of the

i nvention described hé¥-diydroxgenshinsgidorbibtin(Sigenad wias fiest délutaddn PBMSQ(Gnplas sed
by the foll ow clai nms. AN onbi pati t di ments _digcl i.,n the
dependent ﬂgﬁﬁg@g&f Bﬂfgﬁbﬁ?‘g’? 3}:16'? NWQh&ﬁafﬁg&?(% é%?’t%%’n?ﬁsg%li on.

- Incorporati gﬁgggm{a%ay fliffedinl 1 lma?lso@ﬁt 6f18tin BALRSH Was adbdRaRY Ders PRTENT

application erred to herein‘are hereby incorporated by reference in

thei r ents r AstibodPbidtinSolionlwasldialysdd ia ahsliden-Iypade lahals custate §1§,000i ch

-specifically binds to an epitope |ocated on the IL- 15R y-chain interacting
donai n of hiiﬁ&FC(D,Ler@p, RashigrSeigneg, Netherlands) (oyamight at §*Oraremersuepladce and

t | t .| L. . | 1D D, 0,
78775 ana Vi e 0 0BT By CNEARRion3Triuecd Bfpolch s lertnlidhn®:
at | east 95%pe6nfbgﬂbt©gm,([mﬁdsp9@2m of 2 OIPRY0 ain. | east 98% or at | east 99%

honol ogous to the sequences defined in (i); and (iii) fragnents of the
sequences defined in (i) or (ii), which retain the ability to specifically

bi nd to_ﬂ)urr@ &ihgo?.iz;éﬁv.{o*ﬁ,ﬂf‘ﬂﬂﬁﬁk%%m le)?b‘pggﬁi@grrent for the treatnent of

connective Ur SOT gers, Optit tial noT ogr cal rders, neurol ogi cal

di sorders, hepatic di fébatin at foontlteafpetitine) flatbotnemicrotiger der s,
mal i gnanci es, endocrinol ogi ¢ di sorders, vascular disorders, gynecol ogi cal

di sorders, ®iea Eeingr) 8nly I IR (R &Ehsystsimse Mingeapalis) MNSUISA), plateg wsease,

otercol i 11 Snoubglel P 3 itk iefion (6 Ry, 64 B Rhpeb i 8BS
di sease, al lgeg594 Tween RORBSEE Phites Witk kibieqiafiyiha®atéd wARS severiNdilvigistarophi ¢

scars, lichen rubber and sepsis. 2. The use of claim1l, wherein said
ant i bodylk omplabgled IL-15 (50 pl, RT, Immunex, Seattle, USA). After 10 minutes, biotinylated

antibodies were added to the wells (50 pl) in different concentrations (90 minutes at

room temperature). After washing in PBST, plates were incubated (60 minutes at room
temperature) with streptavidin-poly-horseradish peroxidase (CLB, Amsterdam,
Netherlands) diluted 1:10,000 in PBST-C (PBST and 2% chicken serum), Finally,

20 plates were washed and subsequently incubated with ABTS (Azinobis-3-
ethylbenzthiazoline-sulphonic-acid, Roche Diagnostics, Mannheim, Germany) in ABTS
buffer according to the manufacturer’s protocol. Color reaction was stopped with 2%
oxalic acid (50 pl). Binding was evaluated at 405 nm in an EL808 ELISA-reader (Bio-

( Tek Instruments, Winooski, VT, USA).
25

Binding of 146B7 to IL-15 —IL-15R complex on Raji celis |
Raji cells are pre-incubated (20 minutes at 4°C) with 10% human pooled
~ AB serum (CLB, Amsterdam, Netherlands)in FACS buffer (PBS, 0.05%BSA, 0.02%
NaNOs). Raji cells (1-2#10° cells/ml) were put in the wélls, and 50 yl of unlabeled IL- '
30 15 was added in several concentrations (diluted in FACS buffer with 10% human AB
| serum). After incubating the cells for 30 minutes (4°C) and washing twice in FACS
buffer, 50 pl of biotinylated antibodies (14687 or hIgG1) was added to the wells (30
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(i) SEQID NO 7; (ii) a sequence which is at |east 90% honol ogous,
preferably at |east 95% honol ogous, and nore preferably at |east 98% or at

| east 99% b ?ﬁ)? AQeg's to SEQID NO 7; or (iii) afragmi;&trﬁ Ilﬁf'“_éﬁquences
I'ca ‘

_deflnedln or (ii), which retains the ability to speci ind to
human I L-15. 3. The use of clal m 1, wherein said anti body corrprlses (1)

SR 10 N ainlfich! BnePRAR NGRS (RRATS S50 W oFRGaRAES, 7 and 10

- 87 honol ogphigcoesyihiinoae afddef toreabh weit(30 ﬁﬁﬁﬁte@ﬂ%"ow Adler vasifihg B8ite ronol ogous
to the sequences defined in ' (v), fragnents of the

sequences d&AGRtonfies, ¢alls werp eﬂ(“le)?%)@ill Pglﬁ%lc)svwfﬁqli argflyogescence intensitt y t o

speci ficall i.nd T e us )ﬂé@ i d

ant i body coﬁﬁ?tlgﬁgg?@Fggﬁﬂ%%lﬁplc G%Ené %1%&?5}; E%?‘Jf'%e%& 5, 6,
7, 8, 9 and@ACS (@alibuf BeeeRMPRkMIbA  usMELCAM QSRS AWAY MakDiegoms, preferably
at | east 95% honol ogous, and nore preferably at |east 98% or at |east 99% .

honol ogous ﬁ@mlllﬂh@ng&?&éﬁ@éswhi@hllﬁédcﬂlﬂtedla? folloves: (iii) fragnents of the

d { th f |
bi nd o humgt T Chghl nbbrbs ot bheigyd M) il obieee B bk Bg3HREBRL s
(i) SEQ I D NGs: 5, 6 7, 8, 9 and 10; (ii) sequences which are at |east 90%

honol ogous, preferably at |east 95% honol ogous, and nore preferably at
| east 98% 1 | east 99% honol ogous to the sequences defined in (i); or

(i) fr rrentsofth Hnegd [ ] ' e
ability ]I%g speci ficall n?@ﬂﬁ???ﬁé%ﬂ%ﬁ, ?%IE'QS@D%%{ @S%ng?{]ié%§°%ﬁi‘?1’%}e$ei n
sai d anti body. BMg@ﬁ%Mamahﬁmmcmsmg%ﬁcmm off TLhi Shindingae its
sequence SEQ I D NQ_ 2; or a sequence which is at _|east. 90% honol ogous

preferably EcepiersNosthrlgavase ohsareed eftinding of gontrolanibgdyto IL-15 or to TL-15R.
(

Binding to IL-15R-expressing Raji cells
15 Binding of 146B7 to IL-15/IL-15R complex on Raji cells is shown in
Figure 18. 146B7 binds to the IL-15/IL-15R complex in a dose-dependent manner. No
binding of hIgG1 to the IL-15/IL-15R complex on Raji cells was observed (Figure.IS).
146B7 is able to bind IL-15 after binding of this cytokine to its receptor.
146B7 binds to an epitope on I1-15 that is not involved in binding to the receptor.
20 ‘
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minilocus transgenic mice. Nature biotechn. 14: 845-51.
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| east 98% or at |east 99% honol ogous with SEQ ID NGO 2. 7. The use of claim
1 or 6, wherein said anti body conprises a |light chain variable region with

am no aciéh aeeeRe SEQ I D NO 4; or a sequence which igcpiprobfinniss90%
honol ogous, preferably at |east 95% honol ogous, and nore preferably at

| east 98% or at |east 99% honol ogous with SEQ ID NO 4. 8. The use of any

one of the precedi ng }iBisss, FetmeNMe M), Oa W, SatSiadK. A. mmmu&eﬂgg owttgnal | i ng
via the |L-15R(-chain by speC| fically binding to an epitope 8 |l ocated on

the (-chai nfactreparemicters efredurtion and seavantitativs migronsapy fom actrithi immunghs-
signal l'ing Q %bg_ our| ng cells expressing the y-chain or the (i- and
y-chai ns as g%z "I L- 15R of another cytokine receptor. 9. The use of any

one of claims Ito 7, wWeaheiyveri,dr ah{i000pRevenrsiblel @efests imhitiral killet and ecept or
a-, R, and y-chain assenbly. 10._ The use of any one of clains

wher ei n 8ai memery 6T celhlineages il sdapficien miee. dhElSDfMﬁ@ EHr |7§1'§QpreZS| ng
(3- and y-chains as pgil a@{%,t@%éﬂﬂl&dﬁl@ﬁ@fbgﬁaﬁQ%QSﬁtgﬁ%uﬂﬁg%@?tﬁgole

receptor. 11. The use or whereirn sal SO I hhl

assenbly  oth ¢lebsi6 ieflimmatofelisases st Res(4T; 28819 y- chal ns as part of the
| L-15 receptor or anogther cﬁ oki ne receptor. . Use of, a human nonocl onal

anti body which speci f Kd@peld rﬁ%@om@wlﬁeﬁhﬂmfpsrhmat@mmw NEngbEMadbed

herei n and ?% I]6 Sflerence to the Exanples, in the manufacture of a
medi canment ﬁe treatment of connective tissue disorders,

opht hal 10l ogi cal di soRbale G. raﬁdn\@ﬂsteinc::al(lwswbd&ﬁmusrwttaiewfﬂisa@baw S,
hemat ol ogi ¢ di sorders, pul npnary disqorders, nmalignancies, endocrinologic

di sorders, @eEetneanti ﬁ‘i)é%t'rkiéﬁl"sﬁneéfﬂ%%ﬁ?%weaﬁéo‘?%?s ankyl osi ng
spondylitis, sacroile ?’ébis trg | gkd‘?%

erythemat osus, ul ceratili'{/e co SEBgég?gpe atl\sleooﬁngrl%%& Ecgfrf[fﬁ S
di(Sease, al Ilﬁg:blﬂ-ce’lbqle&etopment gmﬂiltnoi/@odayszlmm-Gdl sease, allergic contact
exema, bull ous penph ost - bur, C,SC hen r er and
sepsis. 13. A product igfﬁﬂfgrfr M‘ﬁﬁ&% WW@@%& I%y)%m nds

to IL- 35 apodehlinedsieh &Y. %&aﬂAClﬂ%'vﬁﬁﬂ-’F Owhiladd, AN Whithold XehRPEUL | C

agent for separate,” siImul af aneous oOr subsequent adm ni Strationin the
t reat ment oFinck®. &n{%ﬂ%ﬁt@mtmﬂmldmwﬁepdymmadmﬂwﬂaﬂmmamwgent i s:

a8 SR e AT b s B 9008
Maini R. N. and Taylor P. C. (2000) Anti-cytokine therapy for
rheumatoid arthritis. Annu Rev Med 51, 207-29.
20 McInnes L B., al-Mughales J., Field M., Leung B. P., Huang F. P., Dixon
R., Sturrock R. D., Wilkinson P. C. and Liew F. Y. (1996) The role of interleukin-15 in
T-cell migration and activation in theumatoid arthritis. Nat Med 2, 175-82.
Mclnnes E B., Leung B. P., Stirrock R. D., Field M. and Liew F. Y.
( (1997) Interleukin-15 mediates T cell-dependent regulation of turmor necrosis factor-
25  alpha production in theumatoid arthritis. Nat Med 3, 189-95.
McInnes L B. and Liew F. Y. (1998) Interieukin 15: a proinflammatory
role in rheumatoid arthritis synovitis. Immunol Today 19, 75-9.
Oppenheimer-Marks, et al. (1997) J. Clin. Investig, 101:1261-72,
Pettit D. K., Bonnert T. P., Eisenman J., Srinivasan S., Paxton R., Beers C., Lynch D.,
30 Miller B., Yost J., Grabstein K. H. and Gombotz W. R. (1997) Structure-
function studies of interleukin 15 using site-specific mutagenesis, polyethylene glycol
conjugation, and homology modeling. J Biol Chem 272, 2312-8.
Ruchatz, ef al. (1998) J. Immunol. 160:5654-60.
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(i1) an inmmunosuppressive agent selected from nycophenolic acid,
mycophenol ate nofetil, corticosteroids, gold salts, sulfasal azine,

anti mal arwelygesin7s6#® brequi nar, |eflunom de, mzoribine, d&yHARRYRRRZIUalIT Ne,
6- mer capt opuri ne, cyclophospham de, rapanycin, tacrolinus and
anti-thynocyte globulin; (iii) a psoriasis agent selected fromanthralin,

cal i potrin, " tar azot enevyy ShaRPTCRsayad Gha BARIforPR 2193 Biferleickh), 0guani ne,

mycophenol ate nofetil, tacrolimus? "hydroxyurea and infliximb; (iv) a
psori asi s t risterieskin- K% land thest eceptorsNBt Res/Anmndolpto 266426 apy; (v) a

e 2B CBs: Coy. - ol Bk RBb Y M R T pbOD RS o
IL-6, IL-7, 1{L2 &nd {1-13 Gn tHeQlifd #hd 15610 of RAShytdsBhplicatioA@RE Immithotirap :

conposi tion conprising a pharnmaceutically accéptable carrier, an anti B’édy
whi ch speki flimmanaity W,18§-1t16. | L- 15 as defined in any one of clains 1 to 12

and anot her therapeut] ent..sel e dfr i di sease-nodi f y.i n
anti-rheumatic drug sew&‘ﬁg@“r?dﬁn - ?Yas‘m}gf’éhﬁilﬂi‘i‘k@@?ﬂ%gﬁfé%%f

anti bodi es, %@ﬁkﬂ-@“&ﬁ@sidﬂ%(ﬁh@i&é Pﬂﬁis%?i;ok(iﬁé ih RR deIAIGSMRRASLY ©
agent sel ected from mycophenolic acid, mycophenolate nofetil,

corti cost er diogtrespaisd e initagelhda faflwogiens: iAnap Ravtimmnnalild) 89-49br equi nar ,

| ef |l unom de, m zoribine, 15-deoxyspergualine, 6-mnercaptopurine,

cycl ophospham de, rapamycin, tacrolinus and anti-thynocyte globulin; (iii) a

psori asi ma%i‘,ﬁﬁh&ct ed fromanthralin, calipotrin, tarazotene,
et aner cept, "al efacept, efalizumab, 6-thi oguani ne, nycophenol ate nofetil,

tacrol i mus, hydroxyur eBbeseskilies|in sherantovill lecggnize; nbe able 4o ascertainmsingans ect ed
from UVB, UWA a hot.ot her apy: v). a i ngs ssive-h n onocl onal
ant 1 body. seledfaf FEliRe S5k i aioh mitgy SR PASHE BE BRSSO ERaIRARC L A
45, | FN- Y, invédtiod, desdribed Rerdit.- uch aldnts fe inltbnded tb lbe &ncdrpabbed el a,
0, CD58 or their ligands. -90 WO 2004/ 076620 PCT/|B2004/ 00048 SEQUENCE
LI STI NG <11dsHewingalainyss Anst combination of the embodiments disclosed in the dependent

15 claims are contemplated to be within the scope of the invention. ‘

Incorporation by Reference
All publications, patents, and pending patent applications referred to

herein are hereby incorporated by reference in their entirety.
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<120> HUMAN ANTI BODI ES SPECI FI C FOR | NTERLEUKI N 15 (IL-15) <130>

AMJ- 001CP2PC <150> 10/ 379741 <151> 2003-03-05 <150> 10/374932 <151>
2003-02-26 <150> US 60/314731 <151> 2001-08-23 <150> US 10/226615 <151>
2002- 08-23 <160> 31 <170> Fast SEQ for Wndows Version 4.0 <210> 1 <211>
390 '<212> DNA <213> Honp sapi ens €Q2IMS221> CDS <222> (1)...(390) <400>
1 gag gtg cag ctg gtg cag tct gga gca gag gtg aaa aag ccc ggg gag 48 du
Val G n Leu Val Gdn Ser Ay Ala Qu Val Lys Lys Pro Gy u 15 10 15 tct

ctg aag atc tce tgt tct c, ttt. c9 Ser Leu Lys
Ile Ser Cys Lyg Val I‘%g?f%&é}“ﬂwogﬁg ?’ﬁ@niﬁ% d}"lvf’lll'llc f/l?cc E?a%%gﬁls(??:a? gg atc ggc
tgg gtg cemitopadocated ohfie YOJ SRACHIGFinedractB@Bohin St imdAAL- 119, RolbasickY Trp Val
Arg Gn Met Pro @y Lys Ay Leu Gu Tyr t 35 40 45 %g)%atc atc tat cct

ggt gac t%tlﬁaéh?nf'a}éf@va@ham B geavener et qagt argdighriyain jaquiee Pro Ay Asp
Ser Asp T;Hecérd voy/ Ser Pro Ser Phe 50 55 60 caa ggc cag gtc acc atc tca gcc
gac aag t atc ago acc gcc tac 240 Gn Ay @n Vval Thr Ile Ser Ala Asp Lys

Ser Ile Ser Thi) Al aSHQID NOs: 5, 6, 7, 8,9 and 10;
(ii)  sequences which are at least 90% homologous, preferably at least 95%
homologous, and more preferably at least 98%, or at least 99% homologous to
the sequences defined in (i); and
(iii)  fragments of the sequences defined in (i) or (ii), which retain the
ability to specifically bind to human IL-15,
in the manufacture of a medicament for the treatment of connective tissue disorders,
ophthalmological disorders, neurological disorders, hepatic disorders, hematologic
disorders, pulmonary disorders, malignancies, endocrinologic disorders, vascular
disorders, gynecological disorders, ankylosing spondylitis, sacroileitis, adult Still’s
disease, systemic lupus erythematosus, ulcerative colitis, post-operative entercolitis,
Crohn’s disease, allograft rejection, graft-versus-host disease, allergic contact exema,

bullous pemphigoid, post-burn hypertrophic scars, lichen rubber and sepsis.

2. The use of claim 1, wherein said antibody comprises:

() SEQ ID NO: 7;

(ii)  asequence which is at least 90% homologous, preferably at least 35%
homologous, and more preferably at least 98%, or at least 99% homologous to
SEQ ID NO: 7; or

(iii)  a fragment of the sequences defined in (i) or (ii), which retains the
ability to specifically bind to human IL-15.

3. The use of claim 1, wherein said antibody comprises:

(i) SEQ ID NOs: 5 and 8;

(1) SEQ ID NOs: 6 and 9;

@iii) SEQIDNOs: 7 and 10;

(iv)  sequences which are at least 90% homologous, preferably at least 95%
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65 70 75 80 «ctg cag tgg ago agc ctg aag gcc tcg gac acc. gcc atg tat tac

tgt 288 Leu G n Trp Ser Ser Len Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys 85
90 95 -1 WD 2004/076620 PCT/|1B2004/000484 gcg aga ggg ggt aac tgg aac tgc
ttt gac tac tgg ggc cag gga acc 336 Ala Arg Ay Gy Asn Trp Asn Cys Phe Asp

Tyr Trp Ay An I t cc t cc tcc acc aag
ggc cca tcg gtcotﬁ%c%:b%cg’ %@%n&%}ﬁ%%bl%?e%}agsoge?r%i Wﬁ%gg?"o Puﬁ_ ¥s @y Pro
Ser Val Phe Pr dhq_ﬂ.tgluimsxlﬁﬁnec’cﬂnqngﬁa08661) dreu Ala 130 <210> 2 <211> 130
<212> PRT <213> <400> 2 Ser Ay A a

du Val Lys Lyé Eogof@gfl&@? LOf the %eqfan%g 'l'_'é\j3 {9§1‘L5I°é?§éww@9§ri§i§ Val Ser
Ay Tyr Phe Phehdibilithhte spydifiddllyHindid hubhd -5, Gy Trp Val Arg Gn Met Pro

Gy Lys Ay Leu GQu Tyr Met 35 40 45 Ay Ile Ille Tyr Pro Ay Asp Ser Asp
Thr Arg Tyr Ser Pro Ser Phe 50 55 60 Gn Gy Gn Val Thr Ile Ser Ala Asp

ggf 22 L ll'lh(ra ileg -II\-/Q'[ "lflﬂf‘rfhsgéf clafip lgghérgm id %‘ﬁ‘do% E'oré'\;r?segg{ leisz rfouIng /I&)S/rs] éylg
Phe Asp TY¥DRyselegted fdm: Ay Thr 100 105 110
() SEQ ID NOs: 5, 6,7, 8,9 and 10;
(i1) sequences which are at least 90% homologous, preferably at least 95%
homologous, and more preferably at least 98%, or at least 99% homologous to
the sequences defined in (i); and
(iii)  fragments of the sequences defined in (i) or (ii), which retain the

ability to specifically bind to human IL-15,

5. The use of claim 1, wherein said antibody comprises:

(1) SEQID NOs: 5,6,7, 8,9 and 10;

(i) sequences which are at least 90% homologous, preferably at least 95%
homologous, and more preferably at least 98%, or at least 99% homologous to
the sequences defined in (i); or

(ii1) ﬁagnuents of the sequences defined in (i) or (ii), which retain the
ability to specifically bind to human IL-15.

6. The use of claim 1, wherein said antibody comprises a heavy chain
variable region with amino acid sequence SEQ ID NO: 2; or a sequence which is at
least 90% homologous, preferably at least 35% homologous, and more preferably at
least 98%, or at least 99% homologous with SEQ ID NO: 2.

7. The use of claim 1 or 6, wherein said antibody comprises a light chain
variable region with amino acid sequence SEQ ID NO: 4; or a sequence which is at
least 90% homologous, preferably at least 5% homologous, and more preferably at
least 98%, or at least 99% homologous with SEQ ID NO: 4,

8. The use of any one of the preceding claims, wherein said antibody

inhibits cis-signalling via the IL-15R(-chain by specifically binding to an epitope
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Leu Val Thr Val Ser Ser Ala Ser Thr Lys Ay Pro Ser Val Phe Pro 115 120 125
Leu Ala 130 <210> 3 <211> 357 <212> DNA <213> Honp sapiens <220> <221>
CDS <222> (1)...(357) <400> 3 gaa att gtg ttg acg cag tct cca ggc acc ctg
tct ttg tot cca ggg 48 du lle Val Leu Thr Gn Ser Pro Gy Thr Len Ser Leu

Ser Pro Q. g . gG¢G..a0tf, cag agt gtt
agc ago agcc%eéﬁo %@lﬁ%%ﬁl Eﬁzﬁt 5%%%@%:3%@;0;% sahi]? gltSA%‘ afgg#cgéaﬂg%eﬁra%l Ser Ser
Ser 20 25 sipallingontrieighbouringeellsagpeadng 8@ yodirCerthgBCakBclifhs £G&1agg ctc
ctc 144 %égg@a%rg% G@n A@n Lys Pro Ay @dn Ala Pro Arg Leu Len 35
40 45 -2 26001 G880 RN IBSORIAT 000484 atc tat ggt gca tcc cgc agg gec
act ggc atc cca gac agg ttc agt 192 lle Tyr Ay Ala Ser Arg Arg Ala Thr Ay

Ile Pro Asp Arg Phe. Ser 50 55 60 ggc agt ggg tct ggg aca gac ttc act ctc
acc atc agc agd- ct g pagseadany@ne afetaigs § t&ar wihrginFard agibo@hentdrfered eu Thr 1l e

Ser Arg L u 75 80  cct .gas gat, ttt gca gtg tat tac tgt cag cgg tat
ggt agc tggth%clgggzaﬁg’g’ﬂ“ bCth’eas%rﬁbI\Wal Tyr Tyr Cys Gn Arg Tyr dy Ser
Ser His 85 90 95 act ttt ggc cag ggg acc aag ctg gag atc agc cga act gtg
get gca 336 T% Ph«%Gly Gn @y Thr Lys Leu Gu Ile Ser Arg Thr Val Ala Al a
. he use of any ornie of claims 1 to 7, wherein said antibody inhibits
assembly on neighbouring cells expressing - and y-chains as part of the IL-15

receptor or another cytokine receptor.

11. The use of claim 9, wherein said antibody also inhibits assembly
on neighbouring cells expressing - and y-chains as part of the IL-15 receptor or

another cytokine receptor.

12, Use of a human monoclonal antibody which specifically binds to
human IL-15 substantially as described herein and with reference to the Examples, in
the manufacture of a medicament for the treatment of connective tissue disorders,
ophthalmological disorders, neurological disorders, hepatic disorders, hematologic
disorders, pulmonary disorders, malignancies, endocrinologic disorders, vascular
disorders, gynecological disorders, ankylosing spondylitis, sacroileitis, adult Still’s
disease, systemic lupus eryihematosus, ulcerative colitis, post-operative entercolitis,
Crohn’s disease, allograft rejection, graft-versus-host disease, allergic contact exema,

bullous pemphigoid, post-bum hypertrophic scars, lichen rubber and sepsis.

13. A product containing a human antibody which specifically binds to IL-
15 as defined in any one of claims 1 to 12 and another therapeutic agent for separate,
simulataneous or subsequent administration in the treatment of the human or animal
body, wherein said therapeutic agent is:

@) a disease-modifying anti-rheumatic drug selected from IL-10, soluble

IL-15R, anti-IL.6R antibodies, CTLA4lg and anti-CD20 antibodies;

(ii)  animmunosuppressive agent selected from mycophenolic acid,

mycophenolate mofetil, corticosteroids, gold salts, sulfasalazine, antimalarals,
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100 105 110 <cca tot gtc ttc atc ttc cog 357 Pro Ser Val'Phe Ile Phe Pro
115 <210> 4 <211> 119 <212> PRT <213> Honp sapiens <400> 4 du Ile Val
Leu Thr Gn Ser Pro Ay Thr Leu Ser Leu Ser Pro Ay 15 10 15 du Arg Ala
Thr 'Leu Ser Cys Arg Ala Ser G n Ser Val Ser Ser Ser 20 25 30 Tyr Leu Ala

Trp Tyr G n G Brdai$nafre | Pro Arg Leu Le 35 40 45 Il.e Tyr Ay
Ala Ser Arg Argr a ‘I’hrﬂ@ci/fm?r’gn ’3%’@"‘&%‘8‘ﬁ?%*ﬁwg’%ﬁﬁnﬁs‘gméswsmwif Ser dy
Ser Ay Thr AsgyfbphoEpharhide, fEhamydis, tsabnmmh&mﬁu;mo@?teg%o&ﬁin% Pro Au
Asp Phe Ala Va Sef Hi s 90 95 Thr Phe

dy Gn M Thr I(i't@)s” Ao ‘%ssﬁa%&sgcgeﬁl%gm% vy palipomim taraggene05 110 Pro Ser
\</Z|005h§ ll'lh(ra _?9?&%%61%{;1216%5 P%a@zu%ig-;ﬁlggtz ;rrfﬁp}fezn%?a?e Ry sapi ens
tacrolimus, hydroxyurea and infliximab;
(tv)  apsoriasis treatment selected from UVB, UVA and phototherapy;
(v} a immunosuppressive human monoclonal antibody selected from
antibodies to MHC, CD2, CD3, CD7, CD28, B7, CD40, CD45, IFN-y, TNF-q,
IL-2R, IL-4, IL-5, IL-6, IL-7, IL-8, IL-10, CD11a, CD20, CD58 or their

ligands.

14. A composition comprising a pharmaceutically acceptable carrier, an
antibody which specifically binds to IL-15 as defined in any one of claims 1 to 12 and
another therapeutic agent selected from:

(i) a disease-modifying anti-rheumnatic drug selected from IL-10, soluble

IL-15R, anti-IL6R antibodies, CTLA4Ig and anti-CD20 antibodies;

(i)  an immunosuppressive agent selected from mycophenolic acid,

mycophenolate mofetil, corticosteroids, gold salts, sulfasalazine, antimalarials,

brequinar, leflunomide, mizoribine, 15-deoxyspergualine, 6-mercaptopurine,
cyclophosphamide, rapamyecin, tacrolimus and anti-thymocyte globulin;

(1ii}  a psoriasis agent selected from anthralin, calipotrin, tarazotene,

etanercept, alefacept, efalizumab, 6-thioguanine, mycophenolate mofetil,

tacrolimus, hydroxyurea and infliximab;

(iv)  apsoriasis treatment selected from UVB, UVA and phototherapy;

v) a immunosuppressive human monoclonal antibody selected from

antibodies to MHC, CD2, CD3, CD7, CD28, B7, CD40, CD45, IFN-y, TNF-a,

IL-2R, IL-4, IL-5, IL-6, IL-7, IL-8, IL-10, CD11a, CD20, CD58 or their

ligands.

-90 -



<212> PRT <213> Hono sapiens -3 WO 20041076620 PCT/|1B2004/ 000484 <400> 6
Ile Ile Tyr Pro Ay Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe A n 1 5 10 15
Gy <2103V32005;6;}6]60 <212> PRT <213> Honp sapi ens <40 Trp Asn
Qys Phe Asp Tyr <210> 8 <211> 12 <212> PRT <213>%§Zr%’gs°§’°@’§ﬁ4s <400>
8 Arg Ala Ser G n Ser Val Ser Ser &3& a 1510 <210> 9 <211> 7
<212> PRT <213> Honp sapi ens <400 g% :%ﬁﬂ éir Arg Arg Ala Thr 1 5
<210> 10 o52ddha® /2128 4RT <213> Hono sapiens <400> 10

<120> HUMAN ANTIBODIES SPECIFIC FOR INTERLEUKIN 15 (IL-15)
<130> AMJ-001CP2PC

<150> 10/379741
<151> 2003-03-05

<150> 10/374932
<151> 2003-02-26

<150> US 60/314731
<151> 2001-08-23

<150> US 10/226615
<151> 2002-08-23

<160> 31
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 390

<212> DNA

<213> Homo sapiens

<220
<221> CDS
«222> (1)...{390)

<400> 1
gag gtg cag ctg gtg cag tot gga gca gag gtg aaa aag ccc gdg gag 48
Glu val @ln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu

1 5 10 15

tct ctg aag atc tecce tgt aag gtt tet gga tac tte ttt acc acc tac %6
Ser Leu Lys Ile Ser Cys Lys Val Ser Gly Tyr Phe Phe Thr Thr Tyr
20 25 30

tgg atec gge tgg gtg cge cag atg ccc ggg aaa ggc ctg gag tat atg 144
(| Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Tyr Met
35 ' 40 45

ggg ate ate tat cct ggt gac tet gat ace aga tac age ccg tec tte 192
Gly Ile Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser Pro Ser FPhe
50 55 60

caa ggc cag gte acc ate tea gee gac aag tec atec age ace gee tac 240
Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr

65 70 75 8o

ctg cag tgg age age ctg aag geoc tcg gac acc gee atg tat tac tgt 288

Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 85



Gn Arg Tyr Ay Ser Set Hs Thr 1 5 <210> 11 <211> 20 <212> DNA <213>
Hono sapi ens <400> 11 caggtkcagc tggtgcagtc 20 <210> 12 <211> 20 <212>
DNA <213xydiognanséps ens -4 WO 2004/ 076620 PCT/ |1 B2004/ 00044 1Bs6tdfot04842
saggt gcagc tgktggagtc 20 <210> 13 <211> 20 <212> DNA <213> Honp sapi ens

<400> 43 g4ag @0t %ﬂ:gﬁpttﬁ L>e Jd +5 20y alda; DNAyg213> Homo
IR et S et s e I (e B S0 o
<213> Hono sapi enso <400> 15 catggasittg gggct gagct 1go21

ctg gtc acc gte teec teca gec tee acc aag gge ceca teg gte tte cee 384
Leu Val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
11s 120 125

ctg gea . 390
Leu Ala :
130

<210> 2

<211> 130

<212> PRT

<213> Homo sapiens

<400> 2
Glu Val Gla Leu Val Gln Ser @Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15
Ser Leu Lys Ile Ser Cys Lys Val Ser Gly Tyr Phe Phe Thr Thr Tyr
) 20 25 30
( Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Tyr Met
35 40 45
Gly Ile Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyx Ser Pro Ser Phe
50 55 60
Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 75 80
Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 20 95
Ala Arg Gly Gly Asn Trp Asn Cys Phe Asp Tyr Txp Gly Gln Gly Thr
‘ 100 105 110
Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 ’ 120 125
Leu Ala
130

<2310> 3

<211> 357

<212> DNA

. <213> Homo sapiens

«220>
«221> CDS
«222>» {(1}...(357)

<400> 3
gaa att gtg ttg acg cag tct cca gge ace ctg tet ttg tet cca ggg 48
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

gaa aga gcc acce cte tee tge agg gec agt cag agt gtt agc agc age 96
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

tac tta gcc tgg tac cag cag aaa cct gge cag get cce agg cte cte 144
Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45



<210> 16 <211> 20 <212> DNA <213> Hono sapiens <400> 16 atggagtttg
grctgagectg 20 <210> 17 <211> 21 <212> DNA <213> Honp sapiens <400> 17

at gaaacaegobh@is@gidett ¢ 21 <210> 18 <211> 20 <212> DN@ l(—,ggg sapi ens
.<400> 18 atggggtcaa ccgccatcct 20 <210> 19 <211> 21 fﬁ%@i 43> Hono

sapi ens <400> 19 t cca %ac%%at -5 V\D 2004/ 076620 - -
PCT/ | ﬁg g@ g9 g% Pﬁfbrg?tsap%f’éns <400> 20

racat c g ?/’c fgtgc ﬁh 5H Pro Asp

ggc agt ggg tect ggyg aca gac ttec act ctc ace atce age aga c¢tg gag 240
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

cet gaa gat ttt gea gtg tat tac tgt cag cgg tat ggt agc tca cac 288
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Arg Tyr Gly Ser Ser His
85 90 o5

act ttt ggc cag ggg acc aag ctg gag atc agc cga act gtg gct gea 336
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Ser Arg Thr Val Ala Ala

100 1058 110
cca tet gte ttec ate tte ceg 3587
Pro Ser Val Phe Ile Phe Pro
115
<210> 4
: <211> 119
( <212> PRT
<213> Homo sapiens
<400> 4
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
3i5 40 45
Ile Tyr Gly Ala Ser Arg Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80
Pro @lu Asp Phe Ala Val Tyr Tyr Cys Gln Arg Tyr Gly Ser Ser His
85 920 g5
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Ser Arg Thr Val Ala Ala
100 105 110
Pro Ser Val Phe Ile Phe Pro
( 115
<210> &
<211> §
212> PRT

<213> Homo sapiens

<400> S5
Thr Tyr Trp Ile Gly
1 5

<210> 6

<211> 17

<212> PRT

<213> Homo sapiens



<212> DNA <213> Honp sapi ens <400> 21 gycatcyrga tgacccagtc 20 <210> 22
<211> 20 <212> DNA <213> Honp sapiens <400> 22 gatattgtga tgacccagac 20
<210> 23yqp 0 <212> DNA <213> Honp sapiens <400> Z3.gasal

tgacrcagtc %19 <210> 24 <211> 20 <212> DNA <213> Honp sapi ens ;0% 8%) 24
gaaatwgtra tgacacagtc 20 '<210> 25 <211> 20 ~<212> DNA <213> Horm sapi ens

<400> 2“5’02 Lgacacagic, 20., <210>.26 211> 29, palgi, OVA <213> Hom
sapi en:gle (bgé tw& rtzbs&:cg‘!a%dfgg Tiff Ser Pro Ser I;Se

G

<210> 7

<21i> 8

<212> PRT

<213> Homo sapiens

<400> 7
Gly Asn Trp Asn Cys Phe Asp Tyr
1 5

<210> 8

<211> 12

<212> PRT

<213> Homo sapiens

(' <400> 8
Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala
1 5 10

<210> 9

<211> 7

<212> PRT

<213> Homo sapiens

<400 9
Gly Ala Ser Arg Arg Ala Thr
1 s

<210> 10

<211> 8

<212> PRT

<213> Homo sapiens '

(r <400> 10
Gln Arg Tyr Gly Ser Sexr His Thr
1 5

<210> 11

<21l1ls> 20

<212> DNA

<213> Homo sapiens

‘<400> 11
caggtkcage tggtgcagte 20

<210> 12

<21i> 20

<212> DNA

<213> Homo sapiens
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tcctgg il 15210> 30 <211> 27 <212> DNA <213> Honp sapi ens <400> 30

at gg <210> 31 <211> 20 - <212> DNAy<213> Hono

sapi ens 1 Cgggaagat g aagacagatg 20

<210>
211> 20
<212> DNA
<213> Homo

<4005 13
gaggtgcagc

<210> 14
«211l> 20
<212> DNA
«<213> Homo

<400> 14
aktggactgga

<210> 15
<211> 21
«<212> DNA
<213> Howmo

<400> 15
catggaattg

<210> 16
«<211> 20
212> DNA
<213> Homo

<400> 16
atggagttty

<210> 17
<211> 21
<212> DNA
<213> Homo

<400> 17

atgaaacacc

. 210> 18

<211> 20
<212> DNA
<213> Howmo

<400> 18
atggggtcaa

<210> 19

<21l> 21
<212> DNA
<213> Homo

<400> 19

tgccaggagy

cacagc 27
q&ﬁﬁegﬁggg%gﬁaﬁﬁ@ta g
13

sapiens

tggtgcagtce

sapiens

cctggageat

sapilens

gggctgaget

saplens

gretgagoetyg

sapiens

tgtggttett

sapiens

ccgecatect

sapiens

aagaccgatg
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<210> 20
<211> 20
<212> DNA
«<213> Homo

<400> 20
racatccaga

<210> 21
<2il> 20
<212> DNA
<213> Homo

<400> 21
gycatcyrga

<210> 22

. <211> 20

<212> DNA
<213> Homo

<400> 22
gatattgtga

<210> 23
<211> 20
<212> DNA
<213> Homo

<400> 23
gaaattgtgt

<210> 24
<211> 20
<212> DNA
<213> Homo

<400> 24
gaaatwgtra

<210 25
<211> 20
<212> DNA
<213> Homo

<400> 25
gatgttgtga

<210> 26
<21l1l> 20
<212> DNA
<213> Homo

<400> 26
gaaattgtgc

<210> 27
<211> 24
<212> DNA
<213> Homo

sapiens
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sapiens

tgacccagte

gapiens

tgacccagac
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tgacacagtc
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<210> 29
<21l> 26
«212> DNA
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<400> 29
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<212 DNA
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8apiens
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