WO 2004/ 076620 PCT/ | B2004/ 000484 HUMAN ANTI BODI ES
SPECI FI C FOR | NTERLEUKIN 15 (IL-15) Rel ated

wW@pphioo@o ons This application clains priorityP¢DIBI0G/000484
Serial No. 10/374,932, filed on February 5 26, 2003,

5003, Sﬁ@%@ﬁ!@ﬁwéﬁ@%%ﬁﬁ%&#ﬂmﬁi@%@ﬁa 15 AL-15)

U S. Serial No. 10/226615, filed on August 23, 2002
and U.S. Serial No. 60/314731 filed on August 23,
Zoqaela&be\mmhﬁmgs of which are incorporat ed herein
by refergnce. round. o e
Interle 1snappllgat nLc al%g)pniogty {o Ing ﬁ?ﬁ ﬁgwlﬂ 932, filed on February
Ty t26k2008, amd HlS; Gopaldﬂel 19/ 379, 7414ﬁ1bﬁ daarCh 652®Q3uthw application also
ex e e

Riims 'ttfé!beﬂ?ﬁt dé%ﬁ?@ S&PﬂNo %}2@665(1%r ki?é&%h Eh%i%t 341%002 and U.S.

tissues 1nc nmonocyt es and

f i Breobl Me16)/314dp h ﬂfrddawegusa% 2&9&&? 99@6@& pf which are incorporated

(Vmeggﬁa_rﬂreaagn&agaya 1999; Fehniger and Caligiuri,
2001) . e expression is 15 upregul ated under

i nflammatory conditions, as reported for nonocytes
16t iBackgrasmhdvefithe Invelitionand LPS or by infection with

vi ruses, bac er| a or ans man et al
Wl tvern ot diten@yghB (s PR AP ety Stepnd 2 Ehicoprotein of
Fehal oeeD. a@@n%tﬁ@' éxbtessidh Bdd beenfréfidritaiiWaousi cBlls and tissues
chronic infl ammtordy di seases such as rheunmatoid

B

ar tirgliding moneeydes and pacseRhages, fibrabdasts; kerakisegytesgind dendritic cells

P15 AL, A, B
19 eapreubgisingddr inflapindteryionditiahs, o kepotted fadim@rggtes stimulated with

pat hogenesis (Kirman et al., 1998; Mlnnes et al.
IEN-nandrRSsorchy ifection goth: Viruges, harderiaprprotogqans(Kagan et al., 1998;

%lgﬁ“? 11508 WilomanB30A Tkl L0050 FEMBL EBa ENBine, 2001
WI tRurthérnzore,dti €hitodi csihf amehataae dipeaes eﬁﬂmﬁﬁﬂirﬂatofﬂfwthntls locally

I L-15 receptor present on T-cells 25 consists of an
unipieticed Hirdp s likely tosamplifyy yaflapprgation li’)h@e recrpitment agd gctivation of

20 NSy Beltd tThid - lgﬁidu S%f ?SI gna n esl?@tt(l}']ﬁlagaplvotal role in

receptors use the sane Jak
I—lo\mscesapatiﬁgenbsmﬂ(nnnm @l €8; Mdlomesand/. diObeMehireak:? al., 1997,

sion LL- 1 d. their receptors,
crl ? ?Sad‘id %‘?’e’r@é 1%%@“&5%33\‘/‘5‘ E@h&ti ons have
been reporteq,(igd ﬁﬁ(ﬁe@ﬁave%hown 1}%9& I%hMMeﬁdi‘ Hiological activities
Tagaya, 1999; Wl dmann et al. 01). It is also

i mpdtht an dug t@shaned recepter mpmledt@n daaiL+l§Ireceptor presentmon T-cells

t. ki l.l K- T. |
24 neePRS Bhat boinds grrige et SBeubic Siien e Bachain gng the -chain with 1L-

e X @@n SA§£‘ céHdqdenBs tHoﬁf‘reécgﬁ&@ QEY tHRlsam@ ak/SPRG0s; gﬂdhﬂg @lements.
00). -1 WO 2004/ 076620 PCI/ | B2004/ 000484

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 function (Kennedy et
al., 2000; Liu et al.,2000).
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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).
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sudpinatepasing dpmen of Ih-1. ce| | s, upon IL-15 binding to
the IL- 15 rlﬁ%ﬁthﬁf cmﬂ-é(dﬂn%ﬁ'ﬂ Hé hqu‘ﬁ a%i thp nysgrrct ivention
bind to IL-15 a dissocration equi rlum
25 coapstifically( B} toohurhasH -1 fHamd mbjbittke abilig qf 1101 57tohdwsgc h

2fprI%e s than 3 appr oxlléxlh tﬁg%p%g%ugm'\r/l? ﬁq%%%&%wglblt -
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ankﬂ rgteptan d ypimallgthe btmiyn arstlltddaeslburghmdl I5nwdh a dissociation
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30 approximately 10 M, 10° M or 107'® 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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WO 2004/ 076620 PCT/ | B2004/ 000484 enbodi nent, the

anti body binds to human IL-15 wth a dissociation
we@ouitlo7dsed um constant (KD) of approxi nately 6PGI/KB200HB0484

M In a further enbodiment, the invention relates to

an i solated human nDnocIonaI anti bod

speBbediment, thapntigady inds todiman 115 wi %ﬁrq@r)ﬂgtl%q equilihrium

on #npm the group consisting
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to | t. . 95% d ..
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bi 95b% HothdldBRE, anbinldre pEITRADIY ab (akt 98%5&@ at 2a8¥@9%; hdihologous to the
(ii) a sequence which is at |east 90% honol ogous,

pr EaBengss gefined ip4diangso, honol ogous, and nore

preferably a ? % kotml. .
V010 No 7 i) ﬁ ‘{?th? rr%%et%q%?m?(ﬁﬁ @e%gle’g%&e}ﬁ& fefhin the

deﬂblhedolspec@ﬁdallgrbn(d uo)humrdmII:hlSr etains the ability to

speci fically_bi d to humpn |1 L-15. 20 In a further
enbodi nent, ‘W?G’éﬁf"i’@mie’étl’ thedavengion selptes fo,anbigo lisddyman

m&%ﬁbcﬁ@ﬁﬂl aﬁt’iﬁdd@%cﬂ‘é}&e@fﬁcﬁw Binfdk ?&‘ ﬁMarpILrl‘ij§ c&rﬁpﬁéi%@
5, conprising (i) : 8;

NOs 6 and 9; (l)sEQul)DN;EQm NOs: 7 and 10 25 (iv)

sequences Wwhj

15 preferably a{IS aggglfeen%t@gv 3%&9 lg%/% E@%%ﬁoqﬂ%?lg preferably at least 95%
Pr BdR6188bvs, aid MeASIreREMly Arleat 98%AsH atI&ih HPtbo ué & SEQ ID

the sequences defined in (i), (||) or (iii); or (V)
fri@Emrs of the sequences defined in (i), (||) (iii)

pi ndl 16 i) § F48hhy g S8lich ehfeEBRRior GTF Vifon etans he

I natsitityi to Bpéoificlle diddtodiumandlatsed human m)nocl onal
anti body which specifically binds to human 15,
20conpri sing aln 3 Bider abpdimemipthedayention aelﬁ%m an isolated human

monoclonal antibody which specifically binds to human IL-15, comprising
(1) SEQ ID NOs:5 and 8;
(i) SEQ ID NOs:6 and 9;
(1iii) 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 (ii1); 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

(1) SEQID NOs:5,6,7, 8,9, 0r 10;
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(i) SEQID NGs:5, 6, 7, 8, 9, or 10; -4 W
2004/ 076620 PCT/ 1 B2004/ 000484 (ii) sequences which

waem4sateckeast 90% honol ogous, preferably at |emT/Ilﬂﬁﬂ4>’000484
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honol ogous, and nore preferably at |east 98% or

I t 99% hopml t d

and (111) 17 GOREREEce bR sieal FORDLs darp Rgior A Féabiy atleast
(193% Hﬁhiowgoh@ta@u Mndrd ?reféfaalkyl at 1da¥t 98%,5RQE1chét®BA NoRbIdEous to the
to human IL-15. In a furthef enbodi ment, the invention

r esequerces definediis G)zandd hurmn nonocl onal ant | body

whi ch £ . Tae s '

(1) “Sea T Nl et 6Pt SRR donin QIR Hildh retain the

whals lityab @pédifidatig PinP%unimaiogous, preferably at | east
10 95% honol ogous and npre preferably at |east, 98%

or at |east BOAHGRDHBRRITRG hetiBventod aenice & %ﬁsph@é human
' ”Sn()h&l?ﬁ%ﬁ aﬁﬂl%d}r \{11{189 EH’e@Hﬁ:aﬁ§ bfdag tcfﬁ\gﬂﬁ{‘ﬁ? 2%5 %f-ﬂpﬁc i

retaint t 0 specl
b| nd t o huma@) SEQJIBNO&SaGﬂ;BthmrI@nbodl ment, the

i nvention rel.ates to an .i sol at h 1 rmnoclon
ot § body. it G SEEReS Pk grecit fast 18 ROmAIpePES Decforably at leas

c OW%'}I%M%%g%uQ eaﬁ& ynore Elof&aM§ra't ahkegos W gﬂle\@stt@wmrﬂ&ogous to the
aci d sequence S 2; or a sequence which'is at

Iemuemsfdﬁbmdllmgmm preferably at | east 95%

honol erabl | epst .08% at .
onet 996 hoflbf G he sfetesqerbEr bt M retain the

eﬁmmyffB@pemﬁéhﬂylbﬁhtﬁtﬁthuﬁfanﬂﬁLléﬂ es to an isolated human
20 nonocl onal anti body which specifically binds to

human | L- 15, Il%ﬁlﬁﬁllp@rm@odarnpntgmelemlﬁn relates anciselatgd diyman
o RO RS SRR BB LAV Al SOHBRS By

95%aﬁmvmiabga(11eg1.on avith amine apfd&fe@ﬂieﬁhb $E@ D H@Z or A8%¥quence which is at
% 1, 99% honol ogous wi th g) In a further
??éhl@om? RO RISHRTRRIN 2t lepst 8% l@%n@ﬁgwom BArRIFISFADLY at
25 [ binds to
leHQ@%ﬁi %géﬂ le mﬁs’ﬂbﬁ%@f&ﬁndb’f%&@ WiRPSE® 1’95}114)}2

human s cis- signalling via the
| L- 15R y c halnm faythepembddiment, ;hehnvmhltmg r¢latesito apsoloeted human

ll El%%%gc a{}\ﬂ?ogp{)(ymﬁ? al nngICfl]:l)éhgl% donﬁ_igp% %];m?msmg a light chain

neyA1BRI refidn &AlH a‘imﬁ?S raelassgaﬁ wcé BEQym:N@ f Rh sEle%nE’e whlM is at least
y-chai ns as part of anot her cyto I ne

r e2¥pthemolagous, r]i)f@féllabbfi’ﬂitl%é? 95—%‘(3@11101@008 apfhenore preserably at least
hugn TORGLARL naiblod8with SEQ D NO:4.

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

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

In yet another embodiment, the isolated human monoclonal antibody
specifically binds to human IL-15 and interferes with IL-15 receptor a-, 8- and y-chain
assembly and/or inhibits assembly on neighboring cells expressing - and y-chains as
part of the IL-15 receptor or another cytokine receptor.
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specifically binds to human IL- 15 and interferes with
| L-15 receptor a-, 13- and y-chain assenbly and/ or
WO edvilo7des0 assenbl y on nei ghboring cel | s expr esBCTB2a@+H000484
and y-chains as part of the IL-15 receptor or another
cytoki ne receptor, -5 WD 2004/ 076620 PCT/|B2004/ 000484
I'n anot her adpanetheraspedt, rfbemvréwrwr@wdaéguﬂee eidanglggules encoding
no [
ot iBaaEn SR thiigtr bR RbiiRG e Blvoftil, JELR Weombinan
ex prEsssi@nvecent whichvhclobe thecahhblmiﬁ-hmodmglriuoké;c— entsaditinginvention,

nucI c acjids of t invention host cel | .

* 1 GREhE Ol RarbheclsdSie B oGP Mhembepa oy i ipyention, as
5t hrd A¥RBAY Mmaldig thenBboBE e HveliBd BPcliBing these host cells.
anti bodi es of the invention by culturing these host

cell's. The ilir¢envention alse eclates &Jt%eemmsalnnmgpemmsmg a

vect risin cl eot | equence encodi.n :

ot oo e ot eor Rt R BRI G L pgmerise the

aMafdh P4t @ sRERRE SBSwS HOSWQ D NBQ dnd I¥0) 2D N4 FES)dchvely, and

NO 4, respectively, and conservative nodifications

t heprssFvatisg slodifigatiersihensol; cRuchres Pepstionseqtons geraell kngwiein the art.

162 Exarh le l; %ld&g z];roI tfb(flls&ﬂﬁ ohﬂra\ﬁkltaflgn ?/ectors usin

transc Ion ransla I'on vectors using

retetmulo@gzgetlgsdtgssat es. In yet another aspect t he

i nvention provides isolated B-cells froma transgerl %
cells from a

non- hunan anihet angthgr aspgcty theARYFBHPR PHRYISS isal#pd B-oef
capadnifnof )iﬁﬁl?ﬁl?inhﬁﬂal ygr 'a%ﬁséeﬁﬁ:tlﬁgﬁs% WRicl-are éa%g?le ](_)g expressing

I gA and/ or I agM o uman-ronoclonal anti bodi es
s peeaiidusgsitygesiie.gd 1¢G, IgA- an8/or Pgl¥f) of hinnym rrtoheclpszllaatib@diﬁ that

15;%#%'1@ cragy &bt | r}ﬁ—j]éf Lﬁ'g%?@ﬁmgg elnbaﬁl%aeqﬁ Jae g@glﬁed from a transgenic

| MAbAhAREN Whinthl 2. £ U4 trhhs@enic MouB8WIGER Hadb<RA @ AtunfRd Hith a purified
I L- 15 antigen and/ or cells expressing IL- 15

Pr ef entihed prepaeation péﬂsgéﬁn@gqnmdm wells expreasing Ik 1§. Preferably, the

IS BN R AR S TR AR T e scBR Bomprisng o

t r hosge Aeavybhain tss gdrRAnBatRhlag 1ig8t étiztn irh@ene. The isolated B-cells
immortaljzed to provide a source (e.g a hybri dona)

200f aretheminyBAGRIIZEH 40 Proxideiasolrcede go amybl:ﬂéomaa)cfefdwmaﬁgmgnoclonal
t hng(fo%ee%% i, j¥ention al so provides a hybridona

capabl'e of = “produci ng human nonocl onal anti bodi es that
speci fi cal | y Azcomdirighy,Ithe Iix‘ésent mv@n‘@on alsdprbivides b hybtidoma capable of

hybri doma i ncl udes B ce ai ned. atr
nORTIRES hssﬂaamwﬁmal ol 0%&6% h%&‘f&ﬁj ceﬁ%wééo Thde E@one

a Q&Beéi‘iﬁxe?lf"mé h A ihU0ER S @é’lYoEtBﬁ&'eH frolf @Hé&?@ﬁc ABf-human
a human |1 ght ain transgene fused to an inmortalized

25cephimalieg., 2 tramsggmn imouseyhahmgargeaningebmpesing@ human heavy chain

TR 4 R PR B B A, B SRRCELLSN cff
ge fansyeRiciohiHuathn-apiRsl 4ah B8 immunized with a purified or enriched preparation

of IL-15 antigen and/or cells expressing IL-15 to generate antibody-producing

for example,

1e

hybridomas. Particular hybridomas provided by the invention include 146B7, 146HS5,
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-human

-6-



hybri domas. Particul ar hybridomas provided by the
i nvention include 146B7, 146H5, 30 404E4, and 404A8.

wo poogete6anot her aspect, the invention provi deSPEI/IB2004/000484
transgeni ¢ non- human animal, such as a transgenic

nouse,  whi ch expresses human nonocl onal . ant.i bodi es
t hapimakis adransgest groptefiaving 3 §neBIe compgisinga iuandieavy chain
aRPRr U

PO ST o End 218 B6dlh fraflRin. ﬁi‘g&% e Bo0 AR ?ﬁlg“al can be
a gemameedwithripsrifigd ar enrrchnd pepumatiohaf H.-15 laatrr@yemd/oandls
a human. | i ght alLn.transgene. .. The, trans. I C .
RS TErhSnaiteloiah s 30 Sampeci's BRI ALR 45-clje fansgenic

5 enﬁlbﬁibeg d&{)ﬁﬁ@ Bﬁfn‘o@ﬁmﬁé nlu'lrtlphé ls@%eg 8Nh@AsH Mon&@dAS antibodies to IL-

{)ressu ng -15. Preferabl (é t He transgeni ¢ non- human

g, gy IgA ah@OI IeMsyewnder®ingVs-J rp@rnlap@tmneandflsotype
d | t t h I
pr %ow1 gllmngslmjtgp% €w1 cf)léﬁ%o xélxgegcqrfbé ¢! gggla%%%a? gF g(an-R}paSSD%/al isotype

un@beltcgﬁngng V-D-J reconbi nati on and i sotype swtching.

| sotype switching nay occur , ., classical or
non- cl assi caln 4ng B@ec%wet%ﬁﬁeﬁbmvwﬂ%?}ﬁ‘é?s 1&1§$§€% for producing
t LES rQd

10 hﬁhurrangﬁr%crll%c ona %ﬁ?ﬁ‘f’ odg%slf{v%ﬁwﬁé%t ‘gglﬁ ]Pclgl ?x%ﬁkgembommem
r ethe methddintluddsSimrhmizing aerahsgbnivemin- hum:heamnahe@ a transgenic
i ncl udeﬁ%l nmuni zi n a t[ansggnl C on- hHman ani nal

o. BoUSe haYing d gengrac' ey SHedrBBHFBF Aad Auman light
a EHATP Rl Wi Plrile 03 dftiched BerhrdtN ILIIG Mgl ddbor cells

transgene, with a purified or enri ched preparati on of
| LexpBesamgillyeld. Bmd;lla fe. geml@mc B)qglle)gg‘ thtgammallae tiencabitdiged and fused

| en ells t,h ni_mal
15¢ 51 oTaR s de B P e R Br R 5l L5 45°fes yman monoclonal
| n@ibbales agaiRdtiIdasa cel l's that secrete human
nonocl onal = anti bodi es aalag nst |L-15. I n another

aspect, the b\“@@ﬂ?@[ 2§negte Fei pypsentiny ention faathipsarhuman anti-IL-15
an&ﬂtibohy gxgugaqgé {0 {\f ﬁ&ﬂ gg&%&/de 8 At irggrfr(g){l?ggﬁ lia./r? enzymatically
acidtive téxix,iot.a ﬁngn&nf thagaasé,mtraﬂlbwb&@fe orta $nedll MbRotile @kti-cancer drug.

or a small nol ecul e anti -cancer drulg 20 I n anot her
20aspect, the BraQHIF aRTGle HGRSFSCPH BV FRICR RIBHGESTAmRATSIONS, €.2.,

co%p a&lﬁﬁEmﬁ l(ﬁd @étlcadaq‘lﬁ B9RO b ?nﬁxﬁ%ﬁ%hﬁh&@ﬁmcallé acceptable

rising a p Ceutl c y accepta carrier an
at cdreerstndan b;aktlmm thunmn mmdrmnbhalamitlbbdwyf the 111V|eat10n which specifically

i nvent i i.ch specificall |nd o lL-15.

MBSt oL celmemLion A rthet Bichide QG M mshRg agents,such as
ag&ﬁéﬁmﬁ&iﬁﬁuﬁﬁessﬁ’eﬁ%&nﬂs IF¢RaRRF BRI/ ReadeENt S, Of

chenot herapeutic agents.” 25 In yet another aspect, the

25i nvent i on prinyeterothetaspets, thomventivoprovidgs methods for inhibiting the

IOr o] {S_g.‘ a]n‘% [f\ffﬁﬁé ?g]:, 3 au%{c}l a5 m:!hsbltmg fl]j lgsln(iucgé ?’N‘Fja p%ductlon

and/or T cell proliferation, preferably without inhibiting the activity (e.g., TNFa

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.



and/or T cell proliferation, preferably w thout
inhibiting the activity (e.g., TNFa production and/or

wa 2meloteopr ol i feration) of structurally rel at edPCT/IB2004/000484
pr ot ei ns/cytokines (e.g., IL-2) using one or nore

human anti bodi es of the invention. 3 man_ant i hodi es

of the pr ese%xem%ﬁpfSSWeﬁéﬁt B@?‘ffs%??g?‘i_;}étgr’@ﬂi‘ellgﬁag7cgror prevented
Pr @¥RiithéméMoti®hnd &mpdsitioh’ offBidiiatfiof ifk®aReButliYe not limited to,
adm ni'stering the antibodies to patients suffering

f r onflammmptony diserders, such ay\@thdis(eq7.g@onatic arthritis and rheumatoid arthritis
P . Q xenpl.ar i S e . e\ -

;A BRSNS Yol SERTERHAE Ay tarmator
Sretbbedbdissde.C Bonoahiple fise @tibbdies havetsteh siow Rl rddhece Pardkeratosis,

are not ljmted to, inflamuat or,¥ di sorders, such as

ar Tffuce epidemny thickness ang feduce nrpkiferationaf keratispmdesonpsoriasis. The

ar 3 . . . I .

oIS AT RSP oSN G LRl hemotais o

di setrexed leokoayianmtadyed ihehambdtbiddirthstihaVke atodzhalso can be used to

to reduce .parakeratosis, edyce eppder mal thickness.

anaree%fﬁesgﬁfﬁﬁ?aﬁ%% sHahaH iRlslipR  BH<Emofs, the antibodies can be used
10PS @6 tréstitfansplig refRBidrP Ol BRIIALIS OthB Rk ak SRIhoelBRN ntiBodies of the

reduce infl'anmmat’i on and/or prévent chenotaxis of

actinveatien may bk vssfubin pationts wadergeing loe winatheveluader gnnietorgan or tissue

A SSRGS B R BSOS e,

antpuhaeiscsesophagde, Bosadl skih, litht tdplahtafitg Rin#Milical cord transplantation,
rejection. Accordingly, the human nonocl onal
antepberlktsansplaptation,jislotgelli teansplagtabien, wef ul i n patients
nder goi ng or j : .
ls?r anspl ant at i%gg%gégglg ggeg’%?t? 9€?n8%8%£ h%% fﬁ%‘?#a in prophylaxis of
heallbgrhafingd xtnarife sejedtiot e e usddve reverggatredte@sotherwise ameliorate
oeso‘ﬁpg us, .bowel , skin, linmb transplantation,

unBFytF elperat on zenogradhreisstign FRisodesst em cel |

transpl ant at igfher dibabesthittlcah b8 heRka HctideWaft FEGus-host disease, e.g.
Anti bodi es of the present invention may thus be used

i n bprodtansfusios godft-vershwiyrshflisease dnd boogmafrowrgepfestisosthost disease

or d to reverse, treat, or otherw se aneliorate

26 588 ARG e pfiiSGin be e dfealt PREk BT ¢Bebes vShvng 1L-15
Fumiddedtedih R 8@ farizi@dn, S@dh Rumbeglodh bitPtdidsrs, e.g. T-cell leukaemia.
graft-versus-host disease, e.g. ~blood transfusion
gr &thenexpmples Nty ineteassd sngiaaenesisnecindg infammatory diseases, such as

gr - Ver. host disease 20 Still further, the
anﬁ%@&%@@gﬂgée used to treat a variety of diseases

i nvol ving | L14 b fuetitr e dineay, abe inlvaritichareiad to & wedthdbof treating or
tunor growth, and cancers, e.g.. T-cell |eukaem a.

250x REsveRtingd Aiserdgr that isaesosipted Vit g ey@aaessionpfihyman IL-15, and/or
| OBl L ARARASr FERoR LAY 23 LA Bdd Bbenricial,
nmethmgrisihg hdmatisterdingthe a#itbqayeacentlinggo shedinsattidarto tlkabject in an

IS associ?t ed with an overexpé_es i on of human IL-15,
andmopnt 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;



in which a downregul ation or inhibition of human IL-15
i nduced effects is beneficial, conprising
wa@ebvsniateri ng the anti body according to the | POBE2001000484
to a subject in an anmount effective to treat or
prevent the disorder. In a further enbodi nent the
di sorder is wehrastiellifsuedisorderysoeipas Istennbipys enythepfatosus,
arthriti.des, as,ankyl gsi.ng spondyl i4i ctive
o Ohebia 8, NSRS IR RS RABES (VSSRGS B
- 8 pYONARLHiseahAOmMIEsIfid;B2004/ 000484 connective tissue
di sorders, such as system c | upus erythematosus, . ..
di scoi d | upugpthefeplpgisaldisarderiss susl 3p pveitis and choreoritinitis;
sar coi dosi s, i S, . : -
ol yyos: t1 s/ SaPLORER G0N suBl s myplopphyiropical spasti paraparesis,
di smyadihesia gsavid) cavidaletetins cairer, clubkdemybsdarcuntd, Ewibg’s sarcoma, and
neurcil.ogi cal disorders, such as nyel opat hy/tropi cal
spJUltiRle SElFmsisy esis, nyasthenia gravis, cervica
ut erine Canceps RIS PEAIEHisdr b3 CEueh 285 GREPum ALt hepatitis,
mul tiple sclerosis; gastrointestinal and hepatic
di soelthdr, postsepshativs entemicelifis)luidemativte dobifistantd iGsohn’s disease;

coel i aki, post-operative enterocolitis, ulcerative

olitis, andaéf@ﬁ‘hd’ﬁorgie?eﬁléc ;as%ﬁoréf;h_}aéﬁﬂmadi sor ders,
such as br ongBinalolssé BilGrderse sadholsagnte Tded SblastbfdNeukaemia,
as acute T-cell |ynphobl astoid | eukaem a, adult

T- edult Treslllendapmia, Spzagy’y syndsomer duenic dpmphigicytic leukaemia, mycosis

ly [ ]y [ ' S .
o FRjERl et PR Facu G Sl RN AR hopic
ny elyeipzeniis lbwkekdaiaauteanydi@d igiklaomih, gk ganlar lghﬁihgéytosis, large
granul ar | hocytasis, |arge 15 granul ar |ynphocyte

15 e&@é@ﬁxf &ggﬁ?@m&a}kaﬁmﬁw rRlasplagdamacipsma el mygloma, heavy
he C Y s (includi .
excEin dEaflel LBERR Py B SetHand), diranBBl ranRUAGRRRcell Lymphoma,
aggné sggrvssiveataturallkilérl detineukehlia;l eukem a; skin
di sorders, such as allergic contact excemn, bullous o
penphi goi d, SHEEOrEH Sﬁapml}%@ﬁPen%@ﬁg?m%mllpvw@whlgmd,
ru : j , ch as chronic
ob?tsétubélt%?e ung d%lcégéglgc?ﬂﬁe@rrgg#hg alveolitis, and

20ac puknanagpdiserdersy swhsis chomicsobstinctive; lungdisepsenfibresing alveolitis, and
such .as col or e(ﬁt er, and mal i gnant nel anonsg;

|
t r AR FSSRTAPTY §%§Fgan C¥Fsor ders, such as all ograft

3!" d xenogr af inglipRiReds Qith a8 86lo8cal bavRF, 348 nii¥ghant melanoma;
i sease;

transplantation-derived disorders, such as allograft and xenograft
rejection, and graft-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.



25 endocrinol ogi ¢ di sorders, such as autoi nmune
thyroiditis and Grave's disease; vascul ar di sorders,

WG amh/oas20égener ' s granul omat 0si s, m cr oscopi CPCT/IB2004/000484
polyangiitis, polyarteritis nodosa gi ant - cel
arteritis, and atherosclerosis

gy necol ogi callo B¢t ﬁ“@b‘l‘vr@éﬂlbodi@%ﬂtd@ﬁ disordes s sglecteddinm giprgroup

? eer Ogslé&ailﬂégas e%%l; Suglhtl g}%g%%g gﬁfs rpﬁﬁ%ﬁﬁ%ﬁﬁdu]{;e%ve colitis,

ZO@M@E@@&th@?ﬂD%r@lﬁl@hﬂd dldelaseyet a further

enbodi nent , e.di sorder ect ed fromthe rou
consi sting ohﬂﬁﬁmgﬁ“ﬂ@dﬁ&%gﬁ Rrefent mygriionma fﬂaﬁgg combined

ser Wlth%@'b?%c a&ﬂlﬁ&{aﬁﬂe\’zﬁ)eﬁ@ ééén?s sucl Js%flﬁﬁﬁammatory agents,

rejection and graft-versus- host di sease. The human
anDMRBDs {diséast meodfyaresanti-iheumatic dmgspimahsesuppressive agents,
nore additional therapeutic

C o BSiferaRentich Bt dsis BhRta o ry hoont s, | DUARDS

(di sease- nodid yhdembdHiment)Bie¥abjest diﬁ%g%)idltlonally treated with one or
I munosuppr essi ve agents, chenot herapeutics, and

psmomge@tsagmanqenhm@tem@ﬁ the proin ammgtabsf effact efithe antibodies,

00 305 SRS, AT 5Bl TR 38994 it

Of 1rﬁlaﬁ]rml61rybirdh e Prefedrod Sg]@tsdmalmda,rfbt exaﬁiﬂlamhﬁraynd other salicylates,
agent, s as a_ steroida ru

( ngﬁét%Pﬁﬁ%&ats stichjas mffwoama‘{leﬂ%) W5} ecowbéﬁélfeb@a) NSAIDs such as
ag

S ObR T b, AUOl). RBRIE 08I, dApRAn Plvitboum). sulindac

_(V((Eimo)’ll)aKil:tlmfeil@d&oiltlare(ll;@mbmem)(FelNSWd)[beteprofene(ﬁ)rudls) diflunisal

15, PRIREHD. B 6Ph AREltlen) ipab R REMIRG) prprog Lpowmanlaend

( VRldbaleRatin ( mdogﬁ-;[)cam (Fel dene), ketoprofen (Orudis),
di fl uni sal 15 (Dol obid), nabunetone (Rel afen),

et odol ac (Lot mp)ther@mpdmzqnn tb@agrpamgntlb@dms of the invention can be

| h
o EAEIIRED s o oh R RS, Shib s hdfarngee
| N(Riiiafek), BHdrokydhl6o6uiae (mq&nm\/l@mﬁs,ala&ﬁﬁfm@ﬁlﬁdme) pyrimidine
nmet hotrexate. (Rheumatrex), hydroxychl oroqui ne

20 (Pﬂaﬁlaﬁém iplyibiteys) ¢ g<laflanampige (A\@Uﬂ)ﬂl 1rrésepth;hlq>qlﬁntg agsntspe.g.

f Zéﬁeﬂf o%&b Iﬁ‘é@ gggn 1 gﬂ)ckllngfalggrg?far%éj re? ta(ghgfe}) infliximab

angzeﬁliil?adt)lah@@&ammnﬂaﬁnt S, €.g. etanercept (Enbrel )
i nfliximb Rem cade) and adal i nrumab. Furth
exanpl es ar eFprthergxagples predLt 10, solpbledht SR, E@RIMR antibodies,

anEirPAdIE Snd aff ) FantBBfliegt | - CD20 ant i bodi es.

25 In another 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, leflunomide, mizoribine, 15-deoxyspergualine, 6-mercapto-
purine, cyclophosphamide, rapamycin, tacrolimus (FK-506), and anti-thymocyte
globulin.
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25 In anot her enbodi nent, the hunan anti bodi es of the

i nvention can be admnistered in conbination with one
W@eR00ADTE@20 MruNnosuppr essi ve agents, such as PCT/IB2004/000484

cycl-osporine (Sandi mmune, Neoral) and azathioprine

(I'mural). Further_ exanples ar rTycophenoI i.c acjd,
mycophenol at d1#Betae; gmbodiment, thsdugiagiantibodiergf the invention can be

r lo
D0 SRl 0RR TEbRBLERAT WA 148 of oL M DARR AR, suchas
15 pdeimspsp and) uyadlospennﬁ pmtntmne,a‘rycbxspmmm and azathioprine; or

cycl ophospha ra cin roli.nys (FK-506), and
antpure‘{‘)‘h’g?ﬂm £ SP‘@‘FW&E‘% COPE%?"\% §ei1l076620

$°CT/ 1 B2004/ 0GR4R4theMerdbudikieet, ﬁ@’%@ﬂiaﬂ%ﬁﬁbo&&%tﬂﬁ@ﬁﬂenﬂon can be
anti bodi es of the invention can admnistered in

c origmiristersd inicombinaonwithne of mwmdmpphmmuves, aydnasgloxorubicin

SR8 PG AR SERE 03B Gt

CbeaapmspHﬁnﬂBQme IPeo@tét, NedBdrf tanl chfordrib@fQLB&Keran). The

enbodi nent, the human anti bodi es of the invention can

be hugapieatiediesascoidinedaiihe .y priongan lsorhe agministeed in conjuction with
h ics, such as doxorubicin (Adrianycin),

dC:I gp g‘fﬁ@?‘%ﬁu nol ), bl eonycin (Bl enoxane),

carnusti ne (G‘hlaa@théx) embozlymbﬂpthe&phaMaﬂ&bd@stanMmWntion can be

Pro t ax, osar and chl oranbucil (Leukeran).
R erebant oubigaion ur &0 87 Qe 505 1bT BrA B poas. such as

be té}ﬂ@&l 'ﬂl'le?ﬁ@a'h@{;s édht:ﬁ 2%‘&651' t) ANﬁa!ihm 1Q i RAE 3F b@l@r corticosteroids,
t herapy. In another odi nent, the human anti bodi es

of ordor injeated inedicatzonspsuch as adticestepists, mnthotrmtﬂacmrmnds e.g.

3405 Moo Sh okl PR SEAE) bt may

VI tigdfhde expOiilre SOMIIGHt SHphBfotiteRigy. cost eroids, oral or
i njected nedi cations, such as corticosteroi ds

met hot r exat e Furthes sigmpdes a@e gnthraBin alcipatripm tarazotene, etanercept,

Y&l | i

R A R T )
phahéhhéroapyrea. FOteh eiarﬂpdaém’e ETIN4gand h{ﬂikinlihb Other treatments may
cal.cipotrien, tarazotene, etanercept, alef .

25 AN Groanr g and RisTowPEvbHERSIokt B R (Wiiraviolet A) and
t agiay ) a. O her exanples
are CTAt rélg@%&%rﬁegpﬁlslﬁt{ﬁ&? (ﬁ&% reatnents may 20
i ncI ude UVB (th a Farthdo @ndbodimebni dthe compoasitibng lof tievinedntion are

ul.t.ravi.ol et A). and PUVA orale met hoxal en

o1 R e Sgflon Wi 150 ATTRRYE o BiscRHONS Merapigrosuch 26

C O RQB xRS+ ﬁfot&th@rabﬁ VRV AR WR% rRANbtRxateF §lirktihn; acitretin +
conjunction with two or nore of e above therapi es,

255 yphotetherapy (PUVA or UV A); 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.
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met hot rexat e + phot ot herapy (PUVA or WA);
met hotrexate + acitretin; acitretin + 25 phot ot herapy

w@ RigvAraeeo UVA) ; net hotrexate + acitretin + phopot/iB2oagmpo484

5

10

(PUVA or UVB; hydroxyurea + phototherapy (PUVA or

UVB) ; hydroxyur ea + acitretin; cyclosporine +

met hot r exat ein $Hl ggthar sebodurent.,tho pissens eahodiesyryy bg administered
angf &%blﬁm%% Qlther ﬁ)otﬂt‘é %@ﬁér uﬁgsl.ﬁ):pretsgi@e PHman monoclonal
i nvention can Sdm st ared I n conbl Ratron: W

ot hetibodids) émﬂlaeamltmdws basdifxb, 8ge MHCC Cant Ch3dCey, @28, B7,

2O BRSNS b S o boah R b s

or CD20%r U198, bt ﬁleﬁ'qu'?ﬂ&d bF§thef M&%ﬁ&ﬁﬁﬁ&*w compounds g soluble

particularly useful Tor treating autolmu di'sease
antL-1pRsplLdAt rejections. -11 WO 2004/ 076620

PCT/ | B2004/ 000484 | t
resent anti Bbt daoega BEt AP Entd U don Aride afaethgd for

W H&e&ld@% v d)rbtﬂd)'n%sthe ﬁre@enc@tdfﬁ[e I'UJIBJzElﬁngHEH E§z§hfﬂ% eg.,to
human nonocl onal anti bodi es, such as anti bodi es

bi Ai@erepetlb-15amediatefidiseases? In e mtggimentkss is thlevmjtbocontacting a

ICE_g'ag‘x:xpl!e E%%%St&%hﬁir?gaw’vh%éé&%& BBSlgutg hutlﬂ% monoclorial antibody of

| i grrigéention, ditahelhtl'gémblmdﬁig%h&irﬂﬂhyreﬁﬁﬁmu B@iﬁhtl@lsghat allow for
soluble 1L-15R or |L-10. et anot her aspect,

pr &¥BRton AlRFmBle BP‘B‘(FPEI&‘? ibedng Hol > @@mew.fﬁ@natwn is then
h
: 2%%%9%<éé‘ Y 2 D0SR S0Py oy B Gl o

I ndﬁfwelmﬁiunﬂhle rfenMa,tlohhuf sompleaehbatwech thy saroples ot indigatavelds the

Ieto e along with control sanple, with
H'Bﬁ't?clﬁ“ fﬁt?fn%ﬁﬁ‘? Frb'g'g);eséfmﬁ Fe invention, or an

ant | gen bi ndDRger ROHire®Bnd AfaR@bes BTARE 1n§ﬁﬂfjinklélﬁﬂ§1 \R/ﬁ'lq;e apparent

allow for formation of a conplex between the anti body

anfomithg follosang Hetrilédodaseriptiom dnd cldims. detected (e.g.

using an ELISA) in both sanples, and any statistical I y

significant difference in the for mati on of conpl exes

beByRE Detditiptioh ol the Drawinydi cative of the 15 pr esence
of the IL- 15 antigen 1n the test sanple. Oh

20f eat ures andFigavanineedes graphp shqwisg e binging ef tl@dmmanﬂL-IS

25

30

De s RRAR £ bogibl, IbR7CL7Rls, QM AP ALAPHELCE HESH RIS BfiL-15) and to

'scription o awl nNgs

Fl thermsutanti el Susteteing| QPSS aibDEBQ1088: Sxriadl didgricais of ke antlbodles
146B7, _147H5, 404A

human 1L-15 i fi.c.anti bodjes,

AnY eTREREmnedfo Eﬁ\?ﬁ#qu_n&@ Rify 3. arghe mwtpng §-15 peoteins WQIOSS and
I Lot 58§{IPJI?EE'§A QLO8S and DBSQLO8S. Serial dilutions

of the antibodies were exanined for their binding to

hl L-15 or the nutant |L-15 proteins D3SQLO8S and
Figures 2 and 3 show amino acid (SEQ ID NOs:2 and 4) and nucleotide
(SEQ ID NOs:1 and 3) sequences of the Vy and V| -regions, respectively, from antibody
146B7. The framework (FR) and complementarity determining regions (CDR) are .

indicated.

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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QL08S in an ELISA. 25 Figures 2 and 3 show am no acid
(SEQ I D NGs: 2 and 4) and nucleotide (SEQ ID NGs: |

waew4B)66sequences of the VH and VL-regions, PCT/IB2004/000484
respectively, fromantibody 146B7. The franmework (FR)
and conpl enentarity determ ning regi_ ons (CDR) are.

i n69-&at.d8 ngBoD Py TH kepra AThe amennt@f T Fap psodisediviag mepgired by

rel ease b
anm%éyﬁ%%%%wéiemsw eréalensguggt ed wi t% hi L- 15
(0, 50, 100 ng/m) in conbination with 146B7 anti body
or wth an |sotype control antibody -12 WD 2004/ 076620
PCT/ | B2004/ 0dteuza - i§ @ giaph showing thﬁg?ﬁﬁ@qt of gtibpdy 4B ¢ on IL-2 or IL-
Thes: At ‘?&FT&\'E %HE’ﬁ&dLﬁS aBBMEE M 1‘?19u1§%¥ ﬂrﬂﬁﬁsw(o 50, 100

Data Vol unt eer s 'ar € “sh

| S ng/nﬂy 3PWith AV YO Hgnﬂ)‘ ﬁl%hlwﬁat@ﬁtwlﬂpmsmﬂ(ﬁm 1010 ;é%ﬂ) for 72
- 5 15-nedi ated TNF-a producti on. Human

mheumn&hbameunmftmamra@c@e@ was@eahioed byFLESA. or with

hlL-2 (100 ng/m) in conbination with 146B7 (0.1, 1,

10 g/m) for 72 hours. The anount of TNF-a produced

was neasur edF@hrEK'lssf?raEhQH&emg thegmﬁl‘tﬂtbﬁspﬁbtﬁrhg\@ﬁfﬁﬂtiﬂdaﬁes 146B7,
i nhi bitory acti ant i bodires 146B7 10 146H5,

\%
10404@{&1’&4%@@ 4%K$1 pp hill: 15 mﬁme@l CE¥L2 proliferation.

e d. L [ . .
e Sl o o b RS NP i it o RERLE pgrgpined wi
dl berial dilaticafs cT46637, 1U6BISHA04EMdd 400A S40A4Shoas. FP8I]- Thymldme
hours. [3H] - Thym di ne incorporation was neasured t
ex H}ceg@rﬁm ‘Y%SéP%ﬂSWES‘H tQ E¥FfSs pmléfefa@gm(mn)a rﬂlwﬁ@é@m%nresemed as
egggglb yal ues. 15 Figures 7-9 include graphs show ng
the Inhibrtory activity of antibodies 146B7 (Figure
157), 404E4 (Figure 8) and 404A8 (Figure 9) on |IL-15

e P G e N o R FAntibodies
9@146@ &Gg&r\ewglzﬁoﬁm (Fighie & and 404528 111%Qre@g/dﬁ1 IL-f3 i%ﬁ@e% PBMC

20 respectively) in Combination wt
149@71&@1@1; rumyn PBYHEwetcFinglratedsyitiohIL40s 8 2§Fl@mg‘ml Figures 7A,

+ 551 L1 BtpS et PAF 10 ) Fieut Flgub B el B 08,
20( CEHE%ectﬁb?z fifcobbih@ich @mmm'hmgt&e 79, "404B4 (Bighet Hfor 404A8 (Figure

ant i 6B7 to IF
9) at 0.1, 1, 10 pg/ml for 72 hours. [3H]-Thymidine incorporation was measured to

U

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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25 stinmul ated nonocytes. Human PBMCs were cultured in
the presence of IFNy (500 Wm) for up to 2 days

W@ 30@p76680 uor escence intensity of at |east 5008CTEB2064/000484

10

15

20

25

30

per sanple was determ ned after analysis by flow

cytonetry a atjng on . the nopocytes. Data .show the

Y o a1 Y on Kt (o TS bindine o gronce s v oSt bypol 4687
SY@drel BYdL (iR ML isbtyHOE&RLS Q6o dAF P AN d HahAhHEM i

¥ e T G L R gure 408 were isolated

s hodwytospids wgreafiadeafien culturogythe selisi with By (560V/mMB 6 Bells were
(panel B) or with the isotype control antibody (panel
Af?urﬁﬁﬁ%“e%%%éf‘%@?"éo’%‘&l ated and cytospins were made
after culturing the cells with IFNy (500U ). Cells

were counterstained with haematoxylin. 5 Figure 12
shows bi ndi dtge 1B shaws pedmgaifihumskipsomdticlskin@B 146B7 (panel B)

(pane . or with . the iso ont rql ti body. ..

(R34 e Yo SR P R i deiti plaques were
obbaiitadrdn patiens 4k isforthdLéonsexit OariBtore @ BEITPC uatlfassay. Tissues
stored at -80C until assay. Tissues were stained with

bivesrs stgingd sathdnetinyduedantihedioy and ispalizgd afteregctivation of horse radish
a?&o&ﬁfa&é’.n of horse radi sh 10 peroxidase. Figure 13A

IS a graph showi ng the percentage of nucleated cells

in rheumatoid arthritic tissue after treatnent of

SCID mce wth 1?{357, or wyth vehicle. Tissues were )

stai ned wi t K §4eddd 3 Braph shevisgdhepqrreatase i muglsaled sells in

Wirkdhnfeil ArtRRQP tidsde YRESH M EntQf SPRDANRE %Jiﬁlhl]qm7%§ )\ﬂ'gl?‘%hicle.

and s.e.m of nuclei (as percentage of total area
milessuesf wene sted@8 Avith baermatonilig andidosor (H&E) aideartatysed withtPhoto Shop

n=2). Figures 13B and 13C show a representative E

P aciom iy OBa G R B4R YRSETD SRl B fegeniage pofotal area) of
t hfied ARdit1 46BY fredhRY (=) 8V &nidI3 Ghattien (). PBRut &l B &id 13C
13B). 20 Figure 14 includes graphs showi ng the effects

ofhemeiresesenttiggFl &k ptemingof xenpgraftedRAsttssiasi SCHR méce, after

BB e 160y TRl TR RS B T et ear
antigen. Figure 14A shows the severity of psoriasis
eval uated by_ epidermal thickness which was neasured

fromthe strgtadf depluiesgraphs shrvipsianifast ofantibrdy 46B7
ahﬁggrﬁaeﬁt M@uﬂ/és:%é%ag%cé. ioﬁé%:éﬁ@%%xeﬁ 3n hgnht%gﬂ 83t paraffin

was neas romthe at um’coneu
dempedding amd staihed neH&Et and fpeK 567 Ruguarentidén. shiguee 14xeshows the

e B0y S Py ST (P RapaY Mgt Seapiesfam the

1 4eatamQdEndubftontHEBESinthg BF the rete pegs. Figure 14B shows the epidermal
thickness which was measured from the stratum corneum 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.

Figure 15 shows H&E staining of human psoriatic skin engrafted 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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67+ cycling keratinocytes. 30 Figure 15 shows H&E

stai ning of human psoriatic skin engrafted in SCID
wor@e/)7a@bd er treatnent with anti body 146B7 ( papel/1B2)94/000484

with CsA (panel B), or with vehicle (panel A) Thr ee

weeks after transpl antation mce received

( pHA6Bds v, dose of 2Q gl ln@dpl) Ips/éfs@@ﬂaya{f aad d&sOngveek after

LN B SRARE AR A 00 y  t om an

notdoggafi. diypsiesawmere X edip Rgmahn tharypardffiaechbiddingaed stemkd in H&E.
after the last injection, mce were sacrificed, and a
4 mm punch biopsy was taken fromeach xenograft.

5Bi opsi es V\Erﬁzgﬁié(ﬁﬁjsﬂo‘@vsf@rm&lﬂmg(}ff hBAfRD Ebr’i‘atﬁ:@ﬁ%&?ﬁied in
and stained in HXE. 5 Figure 16 shows Ki-67 stalnin
of Sﬁmrmrpqo sfderi tegatmengwiith BAGR7pansd O)rwitlsCs B (i B) adrtveith vehicle

¢ r&) eteh\zlf) 63& I(&anehpc 'bg\l\é\ﬁg%‘reg%? (ipﬁg?placgbo) %SA
t r@p@l@é@ﬁh@mqsm&yaﬂﬂ&b vedo E%&g( Blepe 86Nd d@%r 15 days, or

(c cl ospori ne (Sandoz) at a dose of 10 g every
a aylosef %Slsmaéf;e@ 1 apdg@mekg endlezes end 25 One week after
10 'Tgt{hg gasgﬁxj %ﬂXn ]mfr’&@ Qve:l'g sJE?[t' légd %4 ggfyrﬁmspu%nﬁi bi]o% 921? ta&@f om each

e 1ast M Ce nera s lopr Y C&u,
a XenoppafiuB&dpsies mse/ﬁxafsmtfaﬁmhnffbﬂﬁareﬁ'ﬁfbmb@ﬂﬂﬁ@r a&hﬁtstalned for Ki-67
Bh‘&Piﬂ[ﬁgs were fixed in formalin for paraffin enbeddi ng
PSSt or Ki-67 nuclear antigen. Figure 17 is a
graph showi ng the binding of antibody 146B7 to
receptor- 15 bound IL-15. Plates were coated with
| L- 15Ra and Figereobt sa grepthshovirigsthe Afrtdemg df0antibbdyil 4687 to receptor-
blotl 146B7 was d tothe I'1s. Binding_ of
15 5 4wl 5o CfOmeretsgaisd i It s sed eu AR Lhgs. ver 10
[
b?ﬁﬁﬁaﬁ?ﬁ‘?ﬁa‘%‘?‘?éqﬁﬂk%%%&dﬁa? (% Bel® J AR 808 I Eceptor
ofbdubd I6- 15ovasteyaluatedat 605 expn es E&AS Aweddmyi cel | s.
After incubation of IL- 15R-expressing Raji cells with
I L-15, biotinylated 146B7 was added to the cells after

10 ni nut es. F8LAMING aWrap BBV ilR thEGRMNR orRAkKSEy 1146E5 to IL-15,
was eval uat ed % FACS anal ysis.” Detail ed Description

20 ofaften bindingeoftIL tDBtSTh@pFQT@SEWSSGd iondiajii ashls.p Adber hesbation of IL-

noy, ant | r utic eat |
dlolasg?ﬁ%% wasmgcﬁlaé g—lfhﬁdfﬁog)}odl gat?gffg{ﬁ6§7r\aasoe§fa?i% t%% cells after 10
(i mihwutesd Bsmldgbslmﬁdecdpwrrbban@ 11011 B a8 REEuSed by FACS analysis.

effects of IL-15). As used herein, the term
“proinflammatory effects of IL- 15" includes any

Lﬂ%ﬂéd %f&itkoﬂﬁcrh@&m&t@“ne response i nduced by

| = TNFa and ot her
251 nf | ammat or yThegstesehoinyentdonthrdides novel antibody-based therapeutics for

recrultme rol.iferation Therapies of the
ap‘c{] éﬁgqxqﬂng %Wiﬁ%a ‘i%ﬁf?fé?fs med?ated y IL- F1J5 (ie., d1sorders 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 recruitment/proliferation 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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nonocl onal anti bodi es which specifically bind to an
epi tope present on IL-15. -15 WO 2004/ 076620

wEFODAhBEO04/ 000484 | n one enbodi nent, the humaPCT/IB2004/000484

5

anti bodi es are produced in a non- hunan transgenic

animal, e.g a transgeni c nmpuse, capabl e of producing

mul tiple i soffypReemapo P oI 26 HRodies ArP BEUEET i non-human
recéﬁﬁggﬁlagpgrﬁdlgg% %gé{l%g{c%%sg?aRQMe&?g g&hg%u\fflﬁe‘}sotypes of
vahimmas meapeohd aofibddies torlLelst (e@n I5GI A mﬂh‘ordlgEb byJ dhéesgoing V-D-J
and p maceut i cal osi tiqgns thereof, as wel . .

o ERERHHOR Pt SOLRE SWRRAE! SCCHHED, Sarippashes of e invention

t 1 aRR{RGhABS es ﬁfﬂg)hiﬁﬁgédqu%%oﬁi%sﬂ&{‘s' théteSt!G8well as non-human
nonocl onal antib Met hods of using thé anti bodi es

of trahsgeninwaimals B-tellsdbost cell trandfectomas, whd bybridomas Fori making such

bound, .and/or, tQ inhibit | 15. nedi.at,ed f.unctions
o HgpeiRRtaffinddies, MiRots otising e B bl @fionyo detect celi
t heo WhCRNML1181s bdRid) 86 of ©rinkiditJEL1ISHBeRLeN ifnctions@ite in vitro or in

to 10 which IL-15 is bound are also included. In
or Hp, arpatso epeompassedrhy thaumsiention Mathodefardargetingasents to cells to

Oung’ﬁi&‘tlﬁoﬁlaé’?m 18 hBa € first defined.

I ona |n| 'ons are seét forth throughout the
det ai I ed desf ondet that th&’lpﬁesbﬁrlﬁﬁenhbhnﬂz@ be mérerddlily understood,

ant and r Ki used 15

i nf %%@%I fﬁrswiqtj Agﬁawmﬂe{e%agwgﬁye\ﬁg? foxthy thrayghout the
| S QlidBdediifonar naturally expressed by cells. The
term"anti body"” as referred to herein includes whol e

ant i bodi es ailitle teaimy "Hﬁﬂﬁ GJELBb radilgﬂgl”fandighmrleu((m E5” are used
antl n- bi,ndj or S|r1l e .ch | n t eof .
15 g gy b Al rpfue o5 wBuatth & iS00 s bhichiage agturaily

| eagiredse@bireay (H) chal ns and two 20 Ilght (L) chains
i nter-connected by disul fide bonds, or an antigen

b| ndi ng port Ibﬁtermh@ﬂé@idy”aacﬁemghwecﬂmmlu®s whole antibodies and

r h aln‘
(b e Blpe (e (7% ot B iR SRR s inlgpigip thereot
I e@inCantibode" Fedeve Yo 6 lgliycﬁpfwdiﬁ E&ﬁprﬂlﬂ@ htdBast $wo BEAVRT(HY €Bains and two
of three domains, CH2 CH3. Each light chain

20j s liglfihy eladep lalferﬁonchgqﬁitby&wlﬁd%qndamreanraégg@hbmdmg portion

25

30

(apRr&Y d36Y EhdIn & \A!rﬁns@@ df 2n @Qhaﬁ%ﬁbl@?@é\iaﬁmbbrewated
gg ? ;ﬂ? ch: ?nd( region 1s

regi on. ai'n cons
cohpreinssd/ g)fand) aeheaiqnﬁam cddstanfliegiovH The dheMty ¢hady anstant region is

BT S5 JomRBR S b EH a EReY lighiabaios Romgised of a
I eQiRPainWaRhble ERfBflcdhdrbina8 @'L%’Qﬁd iR %ﬁt c‘%‘faﬁl dﬁﬁgtgnt region.

&t
conserved termsﬂgl framework regions
VLThe hgl@trqb@me:dnstanttrhglee 1CRRyprsad of ong ddamain, Chr thcu g’edmd VL regions

R R R A LY S——

Eﬁgﬁnﬁ?ﬂﬁm\g%ga@d €DRY in8sp&ted \bﬁh F@&w tﬁmré inofd conserved, termed
framework regions (FR). Each Vy and Vi is composed of three CDRs and four FRs,
arranged from amino-terminus to carboxy-terminus in the following order: FR1, CDRI1,
FR2, CDR2, FR3, CDR3, FR4. The variable regions of the heavy and light chains
contain a binding domain that interacts with an antigen. The constant regions of the

antibodies may mediate the binding of the immunoglobulin to host tissues or factors,
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contain a binding domain that interacts with an

antigen. The constant regions of the antibodies nay
worediate@2d he bi ndi ng of the inmunogl obul in to POB1B2004/000484

tissues or factors, -16 WD 2004/076620

PCT/ | B2004/ 000484 | ncI udi ng various cells of

i miAsHiding arions cellspf the mpupgsyskes) (e, %fffatqrﬁsllq).apétthe first

co I enment system

Thg&?g rm @?é@ﬁg g%aﬁ ‘.’*ﬁné p lretﬁ?e%ﬁg}g[% an anti body (or

SI nply "anti B‘hel}ennptanug@nbl)ldmﬁmnmd ofien emtihodyeéélemmptyd antibody
e or ragnments. of an anti bo that reta

5 BBW“IOPR/)*‘% lefeéﬁ i1 ed5TS 19 OBF ALMOE ‘g%g“é @‘fﬁ? @3Y that retain the

5| Ladifidy tolshediBSalRARAd & @WMhtigBRle & ! hﬁ, o). IT0RdY B&sﬁ‘ ghd’b@n that the
functi‘on of an anti body can be ‘performed by fragnments

of antigenttinding fingtiomaf albam;bodfxmfm pgfamedibydiaggents of a full-length

b1 ARG p BB 05 P PP e tRa TP ERied PG sgm antigen-
f
vhgg‘é"ﬁ@a"n"é@"cﬂﬁ?‘ ks %?'%‘idyf‘haq‘gig’ i ﬁi%‘ﬁ?‘?tgg Pono it agment

bi mwgpﬁtlrer‘ég%nﬁlcm&ﬁi wgamwdu aE(abr)aér?amegt a bivalent
| .
101 BAGHafare LSS i Bk 6y, DRFde P B0 e inge reon

do(ii) aFd fl(algxtlganﬁco‘ﬁmsflil‘lggleENHfCﬂﬂS@HI dangalge,f(nt)l”ﬁwfr?j%dlt consisting
VH rralnso si.n arm of an anti body v) .a

f r abhent. Pddfioderaingpla sipglsagy o %a%a%@@zﬂ@%ﬁ%@gmem (Ward et
whigh é 93’92%1%&& 2 5%4@162 QLR corfIMh c(tVaJ S)’Sl ﬁ&‘mhﬁoh@& 69) an isolated

conpl tarity determ ing region (Vi)
c opdrnplamientarityf detenmining megien (L@DR)smi (ama:el camnaum oﬁtwmgr more

S SRS VL, LB, Frmer
f r aKBRIBh theMwoedbnatis oS F6 ‘ﬁ‘i@ﬁ’leﬁto VLQMdW&Ve%ﬁe% ﬂﬁ"ﬂ)@%eparate

they can be joined, using reconbi nant nethods y

sy eenest they canh@emrleﬁ,ausn@mmmblnamth@ﬁhodﬁ bea ﬁmtbetashrsker that enables
h V

;Ialﬁrr%l H%egr%la%ie aﬁ%hs? vga(? %r ttelrﬁ%llg ain tﬂ v%hxck &lﬁeg'gh F(l%{,e ge is pair to form

c hgioRotalert $Edt¥oulesqRBon @s sinde rcﬁalﬁiFve(thvo 1&88)g Zmrd et al. (1988)
SCI ence 242 423- 426 and Huston et al.

ONeSFionoRadd: 125425 e agomerd. (188800 Asughas GhhBSSET-
ansPadLsen e R IbANASH: 4 HReRAAABEBAGHMIA crin e

erm "anfigen-bin g por an a
Thesa "antigenddydihg agriont sf ar antibotini Theke autbady fragments are obtained

conventi onal. chpi.qgues known to those.with skill |n
t hES1Ag 9°nvgﬂfa°rfaﬁ ?Cﬁvﬁaﬁ%ﬁtowp dhosg a‘f@eﬁ?@mw ‘SP affs and 4\9 fragments are

' nsér@&leé foutiY Hethe @&n@hﬁnﬁ&taé%lve Akt fadoaRs. 25 The
term "nonocl onal anti body” as used herein, refers to

25an ant i body Th#teri "mcmpblaysl aatibodyylae umdrichrng, refers to an antibody

d t t it
noSbiedionays Aines biinelartic RoRRLATIREY S ArPUsGE epitope.
r eﬁ\@é&rdfn@l}a FheatBiinh PIRENanhbadtlondl aRitRMS" Peférs f@h€antibddy Ahich
speci ficity and which has variabl e and const ant

r edisplays yeingledinding speciisiand ahiahi s varishlneed emstanhregions derived
S CHY A YifePan éepmﬁﬂee 1&%&21@&% se&ﬁgﬁ%&. In one embodiment, human

30 monoclonal antibodies are produced by a hybridoma which includes a B cell obtained

from a transgenic non-human animal, e.g., a transgenic mouse, having a genome
comprising a human heavy chain transgene and a light chain transgene fused to an

immortalized cell.
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30 nonocl onal anti bodi es are produced by a hybri doma

whi ch includes a B cell obtained froma transgenic
woen4omsan ani mal, e.g., a transgeni c nouse, hBUT/TRROGH/000484

genome conprising a human heavy chain transgene and a

l'ight chain transgene fused to an imortalized cell.

-17 WO 2004/ Brssud "rermbERotnmmomgibods’sas vsed herein, includes all

ol TR0l oL B e BRbe Rl Yoone B, 8o Bh1ed b it
c rmaansplsmh ab sa)laatlb@thésynsaslated rfilvinh amdnimak G, a sose) At (Bfransgenic

ant i bodi.es i sol te from an ani . (e.qg., se
t h%&tr%ngchr?laﬁgfﬁ%aﬁ fer hugpan ipRtogladitie SRS Or’fa?lygﬁﬁ%m?i prepared
51 NERAGHORE I Bed r § S&iBY Bridarn (@raﬂﬁ%cﬁgseéol\:;\llt)ed fr(otl)r)l a host cell

therefrom (described further in Seéti'on |
antraﬂsfmtmeé to exgiressdlk dntibody é@sfromell transfectonsk, () mptibadses isolated

th f L )
RO Sare it s inat i ium o A Be RS S apdifidigs prepared,
h Uekphessdtt, cRafdM or iddlAé by atifothél) médik it tivedveXNpEBmE ¥ human

expressed created or isolated by any other neans that
i nvsnwelabuliaigare suensente otherINAgieahencrs %}@héecombmant human

107 HEREIEE e BhPE R o RAN FRAGR VB cRRORIN Plting

deihinv@tbgiobalin Beqiencge Mivterfein einbbdinegtsohowéver, ssactumasmsmant
In certain enbodi nents, however, such reconbi nant

h JH"E‘PPWIPB@J‘E‘F ean kexbisisted b9 frewpradnytagengsis (qry when an animal
I [
o GRERES IR thiHfan 1 SEfcfilts ALER, 1n JHATRAEE LA Bhe TR thus the
t mlmnb haeid saquenoesaxfitbe ¥aqué Vg asgiofis ofithe \“&dombmwt_antlbodies are

regions of th C ant ntib s are
15y FRSeT i Y Ry FEVed, TR IR A% Bmah RErFLIe QA ieseauences
ﬁﬂﬁot\ﬂanﬁﬂ%“&ﬁ&%thm 'Elﬁ%dﬁ% AAbSA L1 'reﬁiert\Mr& M Hivo.
the uman ant’l body germine repertoife in vivo.

used her ei n, Anuseddicrsim|acetesolagaus botijody' ds @I@'fnedetdrqlatlon to the
relation to

orate g S bR iaARR B Sucti SRy R A PR oo refers to an

arumlbadiyh dg mgaxﬂﬂloalqua@ice of 8l BitfddhgGiuckic /¢ Shublice
nuclelc aci d sequence 20 corresponding to that found

0 rPOé'i‘?SWTé&}ﬁ tgthat deunddn an organggnpRoticnasistingrifharansgenic non-human
AR o o ARSI D G BB R man nial
‘i sol ated anAnPisolgted antibodye fashesed herein, & intehdaithedefeoto an antibody

f ti body which tantjally free of
:)te‘ﬁlglglhgr)ﬁw 5 an f?ﬁ;\);]fr?&lleaapﬁldé}dqu% Ség%gldéfg %/t antigenic specificities

Spe . ;ﬁhg%&?tgé %?t%bggg%at _c‘xﬁ&'llgtb?rﬁibgé‘g% ??‘i’%’f&b@%ﬁtlally free of
252 &rmlbbdlbsa'dlatea)etifmallsspmd iahtiges loghelitheal [BALS) g émlsscdathé antibody that
t han sol ated a t hat eC|f | ca
o1 S B O SETBRE 1L RS oES e DETS THEViGSCHVIE to other
CreRufed Saskindsior Yo bhePLINES proi@hatr6Hl dibérekt PeSie® HbNever, the

other IL- 15 proteins fromdifferent species. However,
t hantibody preferably always binds to human IL-15. In addition, an isolated antlbody 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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anti body preferably always binds to human IL-15. In
addition, an isolated antibody is typically

waalmghaeo al |y free of other cellular nmaterial Pmlis‘zoo4/0004s4
chem cals. In one 30 enbodi ment of the invention,

conbi nation of "isol at eg clonal antibodije ha
different IL4 fswgdph%fﬁmr %g ﬁ%?Snte&niﬂ?Pdi‘( lpggoa

def}, 0 ffi
po TSR ey WKS‘%@%% il d%@%&‘f"f an atfnity (Kgh of
r eﬁmrexmmtayuiasbdm;a 167 wghtas)ala)rpxmweeﬂ}elm thed 187t Mg&di M or 10°1°

Srhiohy YRR REReD e HeAPal respiingh (peghnoloy in a
sl esia\t:bm 36508 néthund&nt %s&{g Qécomuﬂaﬁat hivh @ 11898 8s {Hé%?lyte and the

when determ ned by surface plasnon resonance (SP
t eattibodp gy thedlmnd,Salﬂlbm@tSREtmgddtmm@dmﬂgem svnthgm affinity that is at

n nIL15 S t apal yt e _and

iR gl B g i iy AR FnBR el apieen e BSA.
antasgi ot fhaﬁ fﬂh@;ﬁrfedétbﬁt)inémﬂttlgeﬁ odh cldsﬂ@&blatéd%ﬁ@érﬂ The phrases
greater than its affinity for binding to a, .
norAsaEepdy tecaavzggﬁn@én@en ap&A an apbodyrspeeifip &r anpgtigen” are used
th h - 1.8l :
10, "B EREEThReh SRk R R I W i feally to o
anamtggen”. and " an anti body specific for an antigen”

are used 10 terch geably erein wt he term"an . .
Ot body whi CHe B Kos pachsbs RGeS btealed thefes lapine geiation

t eEARilibim cSsta %@a'ﬁ@ftn‘%hﬁr aﬁt?oo'd?la%ﬂgﬁﬁmié?adti%ﬁer to the

di ssociation equilibriumconstant of a particular

ant i body- ant Agased hnrema'bsotmﬁ" refsraodhie rdrbeidy class (e.g., IgM or IgGl)

"i ot ype" fers to the an class (e.g., IgMor

15, oBR) %eodef 15/ eV Lrtaiae T REIRREBRS 1 oonst ant
r egi on genes AsASedB&6ingsstipb switch@igy RefefVo tkdpHe@omenon by which
refers to the phenonenon by which the class, or

i steynss, asfisoiypeanf abantipody ahagess fremransde clags kol eusofths other Ig
onglagsfesthe other I1g classes. As used herein,

nonswt ched isotype" refers to the isotypic class of

20 heavy chaiAR usétbhertis, mo@dxuﬁarﬂ:d\ttneypewefe&%ylmsotyplc class of

swi t chi ng has .t aken Iace the CH gene encod|
20n o Aeaxy chpiadh 4t§%9§¢630quwl@%nm°da¢tme %\Wéclmil& ngﬁ%ré the CH gene

| MR g%hé’ %ﬁ%&ﬁ&{ E?@‘gé Es"tgbltcl?l?y QﬁEt‘(ﬁfg %l‘:llg)éllmmedlately

rearran gene typ svmt i ng
cl dosndticenh fasm d:lhaa&mctmcaially reamanga] ¥Pdigend. Isstypy pmtchlng has been

swi t ching. assjical i e swtchin Curs .
oS s oAl A e Svisiye, QB Mbppe syitching
SEHLARCHY) FeBSinBMalibn &\t&t@&hkﬁ ARERNR 1ea§{oc;he%k\a@ﬁls&ﬁ1ence region in the
i sotype 'switching may occur by, for exanple,

25n omsagm SN on-elgsﬁ:ital fRatyperswhiiching ereyreeanbya fermekample hontologous
S-
SWEERPIa e CHSRPE ol e ind SO £ (o-afogiafrd BERPRY Altemative

| Nh&d- Gltﬂés‘i’ém’%ﬂa{mg 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
u 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., v, €, etc.). As there is no
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reconbi nati on, anong others, may occur and effectuate

i sotype switching. As used herein, the term"sw tch
waeguensed refers to those DNA 30 sequences r eBEDIEROOI®0484

for switch reconbination. A "switch donor" seguence,

typi : ) . . (i . _

SR ey MebinBicaigh Bvayk bbcurd n i gefi sequepee vl pically
t haothid predictabledindm tiat domstructhe " swi t ch acceptor” region

will be between the construct region to be deleted

and the repl é’éé\%‘ﬂ‘i‘er&’é‘nsﬁlﬁ?ﬂsylragﬁ? Bﬁt%.’é.qegﬁ}?de%ﬁt € pattem of

et Earbohyfatk R[S tHaPardQovalditly ¥aehQ oA/ fibrth, ifically t

PCT?II(E)B 0031/ 000482l spg\é?%li%c})%pfate V\,ﬁerrg reccr)mr?tg‘i3 E%Gtcil gﬁ yioan
Sal wamnsinoglobuls, proteén. f A ghycogdateorspgieencttn ndtérolagpps antiblogy can be

not, be predictable fro he. construct. .As used herein

OB EBREE I e by ey Sy TR el e AR ems i becur

Cc ah bR oAt StibdditSploladedayahe SRl 8k ke inhambe thafideRic animal,

protein, nmore specifically to an 5 inmunogl obulin

pr 8then ane of epdinansskilin the apavewd recognige et glywisplgbom pattern of the

ant n_he I . I aptiakly .

o1 BEP R B R R ThosE BiuPR O GBS R 3 ESbb Shdcon in he
10nakpecidsloy tiemoahtiinbe dassgenic@dinna dhdiytotthespeprs e which e CH genes

nonhuman transgeni c, animal, when one of ordinary

sk Pf thejtyansgene yere dgsived: r ecogni ze the gl ycosyl ati on

pattern of thge (! eLRFARLKIuATH .'Q?qyed%rgﬁ 59%%{[!1%8% an object

simlar to sald pattern of glycosylation int
spedemgo tdie fadtehat@anobjeehcanrtenegehinmatne nidr ekaples @ polypeptide or

specj es .from whi ch the. CH genes of the transgene re
dePPUAKCICSHKE sealicnce Maf isBpse)t e sreanin (HeHEE ymesSfhat can be

1528 idRiRed B laQodfte Whfbte andSIIRES hdshdt Bed RtdntibRaly ABdified by man
obj ect can be found in nature. For exanple, a

polnythe pabogrtonyris nyutallytasicesingde sequence that is

P50 at oa TSR SLREF, S Pt e PGy o a heavy
beehaih 6t Bghtichfialimnuigiobuks 1d2Us WBereir HVidegmeds padiesned

is naturally-occurri n%. The term "rearranged" as used
heiemgdiateleadjagept 1@ aldrfordsegmennn afcorfopaatign encpding eggentially a

[ irn_J 0 i D C '

20, WlhpfeftY ot PTHORMORtpo e AE ol el B 8RR bene tocus can
segeniehtified by wmﬁafgsﬂﬁtd gernine N APa memgl addbdug v@illZﬁée at least one
conplete YVH or VL domain, respectively. A rearrange
i W%ﬁw&rr@g&wﬁm@aﬁ@l%w@wy $entified by
conpari son t i a%' a ' s
ha\r}E at Ieas? hggegm ‘Pfehgeonbi egdoﬁe%t aﬁggﬁﬁbﬁr@rﬁﬁﬁm\‘\% hsedherem n

horadtregse telacvieegment nefersdo the'aonfigenatiamgdditimthe Vgsagnienhis not
ration" as used,.herei.n nce to a Vv

confi [ refer
25 oFfrRiPTRA FB S s IBRRP ATy A ThAES BEThe v
segment i s NThe &rm " AGOIERI RROMSRC@AE", 18 ulkRt NetdTR Ak dt8hded to include
adj acent to a D or J segnent. o _
NA 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., Vy, VL, CDR3) that bind to
IL-15, is intended to refer to a nucleic acid molecule 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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The term "nucleic acid nol ecule", as used herein, is

i ntended to include DNA npl ecul es and RNA npl ecul es.
waompte@ee aci d nol ecul e may be si ngl e- st r andeRCT/IB2004/000484

doubl e-stranded, but preferably is doubl e- stranded

DNA. The term "i sol ated_nucl| ei ¢ aC| d nol ecul e"
us@@enwauences may spwrallyctank he necleig apidiip ha@ﬁagemléa?% SEQ ID

; h%?h d@or&rsp@'@t b ?@éjﬁfuorl’égtltd% gﬂ% ;eiélﬂ%ogdc?de %éguer}@es g&%ﬁgmg the heavy
nuchadn €Vigaind light eid €Vi) Ivamlible Fegidres aftied lmohandmnti-IL-15 antibody

2 UGHE e TRt pocraise e B quaiR e istegnd 6 the Vi of the
Saniid]?ﬂ&rﬁﬁolg{ SHY !]?‘NU -3RAH i BASsHdAA o Blend Sthe 986¥37 antibody.

ot her than 15, which -20 WD 2004/ 076620
PCT/ | B2004/ dth@@sasentonmlosetﬁomwspmgs ‘hanwmitllvy séquanée

tlh ﬁl 05!3?‘??‘3%%8 ﬁg h}e &eﬂ‘heélléﬁnﬁ?% wﬁ%g NeZ dr'}D%eotlde and amino

S e511@ BéRSn SaNPdiFiatitfhs tWHCH@RNOL sighifddantl{ WHfkctn dltér tﬁabmdmg
chain (VL) variable regions of t human anti-1L-15

an¢hapsigristigueihe aptihady enpededhydhe nmqieqjtslﬁtsr:wm or eomyining the

D, NOY r f 4 .
ant P R et B REPER e Pl o 4ipl Ggp mocteotide and
t hamihéGBid substithrichs, add[h@ismndsiermonmvmgif?ﬁtlc&is&@n be mt;oduced into
engcompas conservyative sequence ., nodifications" o
¢ nSECHRINGR o SR fochmiGREbmO i 7 ich asgite-directed
NUy ?A%Eﬁégﬁ aﬁ’iﬁ@(ﬁﬂ}r{éﬁlat%hﬁitagﬂgﬁn%n@dﬁtfde%&h@ E&d substitutions

whi ch™do not significantl fect or alter I ndi ng
c h'mlchlde enq:smlveiscloﬂletakmncaamd besitinedsiopiiedd bythtah@mino acid residue

| eoti de e o nt ai n|n th 0 ac ) )
153 i1 £ SGE Y8 BfGar GAIS oL AR A5G 1R M Tede r side hains
| nﬁé\ﬂéd}%eﬂﬂéﬁ&@ﬁh dR ANATheRdThgilidsindlude Affind 4HidsOMSh basic side chains
addi ti ons and del eti ons. Modifications can be

| n(erga,dlus;e@ argine, I8EdQling), addic bide chging (agdaspdrticesihighiamic acid),

suc S| te I rected mut agene
B bl Beb e G foupabe St BRbE v BT RER yporive,
SU@ﬁddlﬁd,ltysﬂéiﬁe tiryip é)thd:e) ﬁmlarrsldmmsgbg alghine, vading leucine,

residue is replaced with an am no acid resi due 15
20havpﬁgmae,snr?hneaphe§wépémg% methipaing), beta-byanchad ide ghaips (e.g.,
n
SRS, e B LS G4 RO nine,
baﬁypiolshaﬁehlsmml)s Ths, @pr,edxlc;edlmﬁessamtgal amirey, acid residue in a human

histidin aci dic artic acid,

gl Sheifh-o5 autihey 15 E:"r‘??fﬁgﬁéj Mﬁsﬂ%&@ E RIsacqdiegidue from the
9l ¥ridGde @RRPfRARIYIE, gl utam ne, serine, threonine,
tyrosine, cysteine, tryptophan), nonpolar side chains

25(e.g., alani Ab@rnaawlnén ahether enghoddfentsmtationiean be introduced
t a- br anche

P! ao0fty Tl & S Qi ani ] ROy cOFhE sl Siehas by

ar Sirhii6n ﬁhﬁ%eﬁ‘é@ﬁ' ad the {&ultlntg}fﬁ&ﬁﬁ&ﬁantphﬁ‘-my hAtisydid®an be screened
ptophan, histidine). Thus, a predicted nonessenti al

a or bindingRcti¥y.due in a human anti -1L-15 antibody is
pr ef er abl y rﬁ@éo?&%gly\,’maﬁt%oﬁ&g eHngear&lrEﬁ)e @%B\gy &%Sﬁg%tj Chain variable

fromthe
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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same side chain famly. 25 Alternatively, in another
enbodi nent, nutations can be introduced randonly

w@bong7abd or part of a anti-IL-15 anti body coORECTITB2004/000484
sequence, such as by saturation nutagenesis, and the
res Itinq nmodi fied anti-1L-15 anti bodi es can be.
s c?“ggﬁ’étbﬁ lyrsaypuley; angibpdjesiean By goperapedchasesd oythg partial (i.e., heavy and
a . . . . .
B S ) s A A in G SERLE Ros 14 is provided
herebdw. and/ or contai ni ng the (heavy and light chain

vari abl e region m no, aci d seguences .di scl osed herei
(e Seoy VSRSl e hUCE G BHEP By hiai<p gt two
5 anfichach§ds, BPEQGEHt s Qhene & thereBE, Rehedioptihally SBSHAYRE Tompared,
whi ch have been conservatively nodified. Further
di are idsatien), with apprhpriate nudieotikie INEr2QBHr @ZBE, in at least about 80% of

PCI/ 1 B2004/ 0004 ubst.ant Lad, ! pm lar antibodies

cohe BEAGAKIE PR HANE Rt oBhenfinoRT bR T Rulgapt cbou

| 1 989 tOIREW ofakd midletidedi AREhatHRAUY SUBR Al BEheBEY exists when the

herein as SEQ ID Nos: 1-4 is provided below For

nueR@ERts ¥d]l dybridige upder seleafinsdtyhrdizatiomennditingy, to the complement of
101 Mk s@lys that two 5 nucleic acids, or designated

sequences thereof, when optimally aligned and

conpar ed, dfar andeniadid adquentdshtha pgrofhonmiezy! uiediemnts tHe degree of

ingertions or deletions, in at |east about 80%of the .

nJaFuBY P e aminp agid seguences whien opwpiyaligss and gompared with

wngp?rdiﬁﬁfe%@g;{iynsa&d@gﬁgﬁs.about 98% to 99.5% of the
nucleotides. Alternatively, substantial honol ogy

exi st s when Theeperemtidentity beiwéenityorsegiieneesis d dunction of the number
selective hybridi,zatj.on.conditions, t he conpl nt.

15 & ot TSP B e i SHOIRERT € filoEy E TRt
" hsosRioagyotal #6H gositiegs k N00K edigeine accobtianhd ﬁmmb&to\ﬁ@g&, and the

two am no aci d sequences when optimally aligned an

cdepeth efieaghtaap, whish oped taths intiediiced drrptimaljalignmeni of the two
T ' L ' oy
urk%gl?? & g]tf'helt %gl{l)tﬁtl%%ne?testeﬁ@e%ggg %fiﬁlecﬁe?«?q%ﬁ%gaqgﬁ of ?)P%ﬁrét identity between

f on posSI

s haoadqisncés@nbeavestasiishéd using a Yodilgsimdtieglalgorith®f as described in the
identical positions/total # of positions x 100),
20 ¢ ponnlgmitinesxamelssRelovhe nunber of gaps, and the

I engt h of eagh né%?&g% iﬁ‘tahﬁt? H@R@&n%o%%cfegﬁ&é?%gﬁ%eé &dn be

opti mal align e"two sequences.

c alepeamirsdrusoig the Gudhmegraanih the GEIGsofaware packagpavaidaitle at
identjty between two enges be. acconpl i shed

SR SRR R WSS o SO 4eP A CR R rEcbep vl o 40, 50, 60,
207078080 hid 4 1eNGhS¥ABRI 6T, e, aWs, e TIRS gerdtint 18RI I etveen two
between two nucl eotr'de sequences can be '

25 nucleotide or amino acid sequences can also be determined using the algorithm of E.
Meyers and W. Miller (CABIOS, 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 of 4. 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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determ ned using the GAP programin the GCG software

package (avail able at http://ww.gcg.com, using a
wonBgapdea. CVMP matri x and a gap wei ght of 40, BO/IE004/000484

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

The percent jdentity between two 25 nucleotlde or

ani no aci d s@ﬂ%’é‘iﬁ!@% agid nd prqteip sequeness At ARGIPTEIGHA IvEpiEon can

o, R )0 oY SR8 foM el R i b o
pr fog lemmplv,eidsmt(fy rday seqenogs. @ummﬂwwemgm p&rés.rm@G @sing the

of NELAST ke P AR henB SRR (tckbn 28 of Al ZeR L RS ot miot

5am R4Eci 6 EEAsqnﬁﬁ&oﬁe@séa&heeéaﬁme P@fbrined REthithENBLAST program,
Needl eman and Winsch (J. . 30 Biol. (48):444-453

(18906 F 160, gmrdbhgﬂl\mlfbw mayn peelaotidessapaicas btumﬂng@lsﬂn ¢he nucleic

GAP. acka avai I
oy feid RloRSLRT L heliffertiQ: BEASTS SRR SeRIEs LR AR ol lih the
or XBLRANPSO g8, ktote =asn)dw@rcgafgtuven Wtotob@din 1ﬁmo]a431d seduences
10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5,
or h%nolog@sv@ﬂmmye@me@euw thgjaysationode abtairhgapped alignments for
nu I t

107" Efeis peheBRE, ChGRIHL RCAUEIEE R Pled o BeREBOER Alischul er .
peﬁDQV)chlae aletdy Regad5(5T): 338043402 dMasmmgcﬂLAs"b and Gapped

ex i dent i rel ated se Such searches c

b oB B Arhgams Il (o PHE DEREAL S HS rSeBEAet B SETaTee- RBLAST and
(VRBSAST %%m@i)e 9§edA|§e§ﬁh#J//wvﬁ)& nébi: nh(n]rﬁﬂga)v Mol . Biol.

5 215: 403-10. BLAST nucl eoti de searcheS can be

per for med wi The nundeipBtidsShay begrqsnmt in ydotecells,i0@,cell lysate, or in a

15y ot S boe o bt Burtibg MBI AU B Roed or rendered

I NyiBsfah@4lly Q%AS%&{ Plrfficd a5 TEIME StheRBel RfarROMmpBhdESlor other
with the BLAST program score = 50, wordlength = 3

t ocaskamRInANta g § 0othen eellylag nueleie acidp oRBrotyBY Sy Stendard techniques,

o A BLAGHSES Shubl, CRUPRLLA, 0o BOARGH oon

c agle@ipoplibickis 28d otiroieslt kndvetlin the Att! Sed)W. Aatull, ez al., ed. Current
(1997) Nucleic /i\CI ds Res 25(17) 389- 3402 V\hen

ut rotosplsdn pMolecular, By olag¥y (drpengs pg_h]s Interscience, New York
{ . paraneters of the respective prograrrs (e g.
AST and NBLAST) can be used. See

ht tp:// vy, nEhé nuwlete acitl cgmposifitres ofithé pﬁesemdniv@atiquaywlﬁﬂe oftenina

resent in wh n,a cel.l sat
P A SPreptE (o fest T madified Shsietipp SHEHRG thefke) idhm eftRer cDNA,
NUSdrBhiic 8€mtktin®s tHe?éUfﬂ{a@CBe iitatell elﬁ%e&dano% whaet Aitdadd de¥hniques to
pure when purl fi avvay rom Ot er cellul ar

25 coprpwide rglese tﬁqu@nquer Forcqsadtlmmeﬂmmss thesg mutagiongrmay affect amino acid

cel |l ul ar cl.ei,c s telns b

¢ cxirg s a8 desigc MRS B B R o6 Lo WS RT rgigeous toor
bagwived .fro@rphatmé I, Qred e @b&‘tch@%ﬂ%ﬂﬁér g&dh sequences described
electrophore3|s and ot hers well known in the art. See,

F. hesgig gpegontemplated (where "derivednindicates 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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20 Protocols in Ml ecul ar Biology, G eene Publishing

and Wley Interscience, New York (1987). The nucleic
wa@eood/ooeeposi ti ons of the present invention, wWdT/EB2004/000484

often in a native sequence (except for nodified

restriction sites, and the |ike from either CcDNA,

geffgHFRced PeIRg %ftﬁ?de%retcﬂ%%ws ﬁr&i YhEreRRCStsaty, tojipin two protein coding

ac teahni v,

e g R s O ot ked

af indiciatea thah thessefaenceeara eapablest eftesiing dwitctlnrep@mbmammar

DNA sequences, S bst,,antl al I | ogous r erived, . .
from native % vedohst a‘f?FgHD W@?ng?fgtod'f’%é 0 & pgfeic acid
Sseﬂlﬁﬁzeﬁl@%aﬁ&ﬁé?bf tbsﬁﬁ oﬂﬁﬁ?%&hé{f acfiOAGIR) whiRd i{ NM3®eéh linked. One

‘derived" indicates that a sequence is identical or

nodpe pEvecterdsre Aplesthist’, ‘s’blqh é@f@@)to aggewandeubls gtraadedDINA loop into
" eﬁfﬁ{cﬁgda tlohﬁlﬁlqﬁ \égl%l@%t Sbeﬁ é:‘ad I &Eher %@ %g éf%&tglnlrs a viral

ronsnrp w t ucI acl

| NedcedtCwherdinfudditivnel DNA sghrnienay ise ligel iatd the virak@flome. Certain
to a coding sequence if it affects the transcription
of Veckus agapiie of ayterpmousdpRitcation iny 3 host eeli e Ull?wh they are

10 Bﬁ%%g%&% : g Og %9%%388%%%91 ¥ gdﬁ%’%gig%ﬁ%? r%djlg%téc;edqﬁld episomal

beinagmiailiak &ebtans)e Othet veptors ge. gndon- meomalrmamsmharyvmnors) can be
join ei n_codi r ons, i uaqus and in
 Clnlheriss Pine eBniog o f os 2 it b s a0y RF Rk et and thereby
| ngle ¢afiRatell ARIngtWith $BRYSHERSMAES Mo@@&@plc%rt% v%&t%g%e B&pable of
sw tch reconbi natl on. The term "vector”, as used
hedlé@cﬁng the axpressigef genes & whichdhey ara oberatively lickeds Such vectors are
m}l e %?Ipabl €. .0f t Lans ort i n t by puc el., "
o herefias”r %COH‘lqln%lk 3pre Vetcg)ﬁsee@¥ Fxgrgssg)n vectors").
lna%‘d’mdl expiebgidn Veias of Lolit if rdcotbaiant DN Rchiif@dtdeéoften in the
oop into which additional DNA segments may be

| i fpamed plaspuidishdp the preseyt spesiicgtion, s pl@smidr"@md\'}é%qt@ may be used
BNl AR} LRSI SIS e OB Ar s Hoverer
authe fo/entien rsapdeh(kat ﬂoomlhdb suchoter éahis of I@kpkeﬁitbn’:%ctd?ﬁ)&uch as viral
are 10 introdyced .., bacterial vectors haV| ng a

20 1 QYACHITS £48- OfeP ?%loaﬁiefe@m TeloV BsearmieRyiBisapnd adenio-associated
ﬂamteg)aah}eﬁ%%%ulggﬁngﬁm&?&fsors (e.g.., non-episomal

manmmal i'an vectors I nt egrat ed into the genone
of a host ceThe n@poﬁracnmbumuthosbmell"r(bnsmipéy onsttceﬂé] hs used herein,

and .t he erellcate alon the

o nESIiY coffE o Bl inGRch. & respthoiiagt eglsion Vsptor has been

di fng6dided. TBoFMYCaMALR oA A SiAStekrs MRistBnddaay r@ﬂmenot only to the
operatively linked. Such vectors are 15 referred t

25 hepaétlwlwu ieecestitiun imthe pxqaeay of snehvaeesiloBecayse me@mqulﬁcatlons
" CBY SERE AEELRScdheraiiblls ARSI her SHRLES S| AR EEERLPinfluences,

y Inrec niques are ren
t hsuch pedghy inaglnds ih €set, beridértiealtb eepdrert el But @i stillincluded within

ptlhgssg?)p% of ?I{Iedte;r;l/ (':"‘ch:ost cell"r;Elelsgd hergl?ld
As used herein, the term "subject” includes any human or non-human
30 animal. For example, the methods and compositions of the present invention can be
used to treat a subject with an inflammatory disease, such as arthritis, e.g., rheumatoid

arthritis. The term "non-human animal" includes all vertebrates, e.g., mammals and
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i nterchangeably as the plasmd is the nobst commonly
used formof vector. However, the invention is

WO adoend®sed t o | ncl ude such ot her fornms of expr eBST/IBR004/000484

vectors, such as viral 20 vectors (e.g., replication

defectlve retr Vi rus adenovi ruses and
ad@RANBRals; sich@s n%‘ﬁe’ﬂ’é‘}é’é )’““Wﬁsc?heﬁlér‘\?& “é’d&@}&l“%‘?ﬁp amphibians,

qu&ghésogﬁl The term "reconbi nant host cell" (or sinply
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host ¢ , as used herein, is intended to refer to
acell into Vmiomh agpecBof thzi inwerttionaps dessiibed mduttier detasl in the

b introduced. It should be understood that such
t ﬁ%W'élgéu‘?sﬁfté?{ﬁed to refer not only to the 25

particul ar subject cell but to the progeny of such a
ceII Because certaln nDdlflcatlons may occur in

' jt1odipstotld - mut ati on or

enV|ronnent fluen h o, i .
fact, be |d3%ﬂr?%1a vy ?’ﬁlea'btargets Ofg}% m¥%qa°¥§rlgggpqu%1"ced using a

i W@hH@’Qﬂ knb¥wh Itdbhniqh& Sedde thé sthlidard %Iﬁﬁtl&&ﬂthybﬁﬂizau@ﬁtechmque
used herein. used herein, the term "subj

erethed byrkpHHAE 1\@&%@%%6 45 67 Affroyeh somatic cel
e %@Hﬁhﬁatlaﬂﬁogﬁﬁx%u re fr AR {20 S técﬁﬁlqﬁéseﬁ‘)‘? Bloducing

i nvention can to ttedt a sdb ect
| midreciomblanyibddisealse carslnﬂ:dfmpisyai telgr Nnrai; or (moggemc transformation of

mat Ol athr tiis. The term" anl ma
R TR s Bhish disy ehgh et AL haghbgdy genes.
2004/ 076620 ’Iﬁ’x@ﬂr&f@l@&pﬁrﬁ%@ﬁ%ﬁm R ehB gy 1§ybr§l@ﬁﬁs @hich produce

non- human pri mates, sheep, cow, chickKens,
arhpmabunmmclonaleqmlbbd;ss oftthe anefanquusthampeuc sysmnlt Habridoma

£ (rg)\fcl?d]ucklﬁrél Ahe ggogl??c % r}’geq IOIQVJ %:t%her 1}1(ng3 108 YHHWQ}%"‘UO“ protocols and
Amédhhﬁ}ﬂlbeﬁ)rﬁsbldting]aﬂd it tiniRnsiet DpMnodpfes. bodi es of the
i nventi on can be produced using a varletg of known

t echni ques, 18gepembBodiment humgn mpneelensliantipedies directed against IL-15

TP 8 S50 R RESE ligBc of o

C éinimuh® spstémn irgtherathirothe picis e dysta@n. & engmeaelimet, thiefinvention
princi Ie ot her , t echni for produ0|ng nonocl onal
arvh @gs%ng‘omgsﬂre g ig,ryg}jas ud\/I Ab\pnee | whych contain a human

%ﬂﬁﬁ@éﬁbﬁ]&@?ﬁfe%ﬂﬁ&&%‘a{t %&cocﬁs m{}ﬁ%ﬁ%ﬁmgﬁ@@%@ d@x and y) and k

di splray®technfque usrl ng rari es o

géghschaiihenpusdgbobudiel seqicheds, gsthenwithtargeted frﬂltatf(bgs that inactivate
hybri domas whi ch produce _human nonocl onal antib

ofthg endogeRAbA 8@@1 K @atm@cw@pnh@gsysqt%(WWY@@#&GWMQ 856-

e R B P R et SRR op Behiofagiel prp. and i
| s&dpohidtd nélPrﬂmledﬁbIﬂ Ghd #MEe okt hubiah HREEY 4RIight chain transgenes

undergo class switching and somatic mutation to generate high affinity human IgGk
monoclonal antibodies (Lonberg, N. et al. (1994), supra; reviewed in Lonberg, N.
(1994) Handbook of Experimental Pharmacology 113:49-101; Lonberg, N. and Huszar,
D. (1995) Intern. Rev. Inmunol. Vol. 13: 65-93, and Harding, F. and Lonberg, N. (1995)
Ann. N.Y. 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, J. et al. (1993) International Immunology 5: 647-656; Tuaillon et
al. (1993) Proc. Natl. Acad. Sci USA 90:3720-3724; Choi et al. (1993) Nature Genetics
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In one enbodi nent, human nonocl onal anti bodi es
directed against |IL- 15 are generated using

WO e@asgsed ¢ or transchronosonmal mce carryi ng parigRoef000484
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t he human imTune system rat her than the nouse system
I n one embodi nent, invention 20 enpl oys transgfnl C

niteld 712 th%d f’td’l r{é?%})rﬁ%éahdwlﬁ > Tugilor k! @okioqfh/.
ammﬁ& 15?‘5@'{1? %L)hﬂerg%f‘ ﬁg’lﬁgi) r‘e'@%fz 6@,'?&)°§E§ -859; Lonberg,

unrearran eavy

i INTHEs) dﬂuuubmk&g’qixpm&mtalﬂgﬂﬂheology 1 13:42ui ghthylor L_ et al.
"ol Peemergrantmeroley 8 559 Ran e Houdsers Th2hs) tuiern.

8. Im%%? 0U'd1913>‘651d39HH}cﬁ WQﬁ@LBnﬁe@?WQ@@}MﬁSﬁ'ﬁﬁcad Sci
of nouse 1gM or K, in response to inmunization

t AE4i5R6-Bébuitshivibd; rﬁmt hle éWGhthulre Gintectinalogy i # 8#Sgkle See further,

SRSt R AFSes 3 BT, SREBSE IRERR A s 5 77397,
al5§66b®16€5 8(4-9[1219 SVSZVA 299, gid 870,439 W)t LoHEra and R, @dfﬁ‘t}enPhann

in Lonberag 1994) Handbook of Experi nment al
Piripratonall.S1 RateriNa. (71545, 8 e Syranke! @i dnterstienal Pubjication Nos.

( wg@sm@g@ bl d;ﬁEe‘g n'J‘&Hé“i‘Ki' 1'9%838 é{/&S%ﬁ,}B&WS@E&jNgggpber 10,

Sd 99@61@(5%134610%11’%&1 pme R4ar 8930 WO 02122588 published December 23,

A M TN R

2288 nHed p@@ﬁlar s dé%&nl?éd 1n(E3(%1%§) j.nternational
| mrunol ogy '5: 56; Tualllon et  al. (1993) Proc.

Nat|. Acad. SC| USA 90: 3720-3724; Choi et al. (1993)

I\I?t ure. netl cs -25 WD 2004/ 076620 PCT/ 1 B2004/ 000484
IS Chen, J. et al. (1993) EMBQJ. 12: 821-830;

Tual I1on et Tal enér!tﬂ:%pb] huﬁlﬂﬂ”ﬁfbﬂbeloﬂzﬁ?anﬁ%(ﬁesztgaﬂ 15 transgenic or

Lonberg et al., (1994) Nature 368(6474): 856-8

Lérﬁwh@mosmna( mi@APnianing bekaw fmmupeglohrdint genes (eg HCol2, HCo7

oF SREHL Rt 67 Tt ely d ¥ ruBlied g eflosprghafd gfgpe 115
Huﬁﬁ@h an@lor (:a.lwc)ndsﬁlhg IIIJ-OI r?b% dg%@M'lbdd[TfB# BRAM IV%y Lcltﬁ)erg etal.

SCi99%) Mlfire S0 64TH: Safns SEHasRI I s (1996) At Bomleginology 14:

81 OGRS A5 BRI ko B o

5hé3dn 28 5. Pref&ablySthe mic8Will BO3;16 vbcehb bf &fcAipon the first infusion.

SRR Slqﬁﬁgpugﬁéﬁggmﬁﬁﬂf’%p%%g @50%'@5 of S0 Ranfgen can be

u§éh5to §Rmun®ze e ARM A mﬁ!e mtr;iﬂ’éh?d}{éﬂﬁil oﬁﬁhe E%ki’llt ﬂf‘aﬂrhlﬁﬁmzatlons
Nos. 10 WD 98/ 24884, published on June 11,

94513 89Brifipd br ¢ngtebed pmvembem ofl the ILA ﬂgglmrlgWJi@mt:rQ@Tt in antibodies,
publish une 24 92/ 2264 ubl i sh

Dt oo opguecipSticall eabts g Bt Syt A ey g promote
199awnd b@pprisepar at i on of HCOL2 transgenic HuMAb mice,

in particular, is described in Exanple 2. 15
| nuni zat i ofamulative experience with various antigens has shown that the HuMAb

transgenic mice respond best when initially immunized intraperitoneally (IP) or
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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To generate fully human nonocl onal antibodies to IL-
15, transgenic or transchronosomal m ce containing

weovanzdezorunogl obul i n genes (e.g., HCol2, HCo7PCDIB2KM/000484
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m ce) can be inmunized with a purified or enriched

preparation of the IL-15 antigen and/or cells | L

e ggasqaﬁé)qsgegggd QySEIdI§SAC§a§gg§j:n %Pel@%’émé{llc%ylﬂ’l sufficient titers
L - Gy € . : ;

AR P g pana bRkl LT SRR s e atbe boosted
84mtrBshowshyl Witlh 288 3vB8ays bafdre savaitfice @hd renmovakofLtha spleen.

i mmuni zed with DNA encodi ng humanl L-15. Preferably,

the mce will be 6-16 weeks of age upon the first

| i idn of Ea?%rzﬁ&ﬁﬂppﬁodu@ingWdrﬁdrﬁﬂoﬁ&ql@rﬁ{l \eh6skies 1o IL-15
preparation (5-50 g) of the IL-15 antigen can be used

t o i muni ze Tchgeneraidlnybridomap prodapisgihuors adnpclonal antibodies to IL-

event .t hat i izations 25.usi.ng a.purified or.
ot Rl S T g Semom e S duic fip Rijotated and fusea to
I @8 Wubpropfia@inintiliesd cellMireesueh s alnséusb enyelBibiéAEhe MTHR resulting

cells expressing |L-15, e.%., acell line, to pronote
i MybrdomassaartBesbe crgened fariike pregwstioarnf antigenspesificagtibodies. For

SR 0 0B O R s e o
| fbscdpe SPRIR&ES.63 fdriRpcretin@fossinylame esid (ATCL) CRLUBS0) with
TR B TS bR AES R ¢ 5 Tl it
_?_%)h]cé),)fo%\%li Bh b8 Weblink BEATTR!iR S8 ectVe S cBflalhd Yesides usual

e I mune response can be nonitored over the course
ofreagants 10pmfetal £ionec¥erpmod-d 0%l orvgenthyptidema cloaingl festor (IGEN) and

bei ai ned retroorhital bleeds.,.The -26 WO, ..
S do TS Aok Rt o ks Re sy Dl g nedium in
byyHtH B8 HAS igieprtédRih PE. ovillividiad wells €anthéMbe screened by ELISA
sufficient titers of anti-IL-15 human i mmunogl obul i n

c dor lpenansadi-Hot S mespdamal IsManddgq aptbedies t@ere extensive hybridoma

[ e I .Lh. antigen 3 fare critice an

r GBS eyl R oBSRyct MR BCOF) £ T oy
Predettiglgybiridorias banbcieplatdd, Atbéeadigsia, 4rd if btill posidve for human
generate hYbridonas pr oduci ng human nonocl onal | o
am8¢pati-Hs 13 moppclonal antibedieryan s subslenadyatinastivdes belimifing

T IGAMiSATHEL 485e g?llfc??n%éle §1e+ ?9 Icf'i‘lttlfrgd Wﬁ% Y5 6hekfRe afibody in
appropriate rmmortalized ce I'ne, such as®a nouse
myis$uermltord hediimefor dHaeactarization.ng hybri domas can t hen

be screened for the production of antigen-specific

anti bodi es. For 10 exanple, single cell suspensions of

s @e%@ia@io%wpm%ﬁcﬁﬁnafs (TR0 IRB AL AR MBroBlonaNARBodled $8H - 15
to SP2/0- Ag8. 653 nonsecreting nouse nyel oma cells

(ATCC, CRL ¥58mn antibpdiesofthpEGeatUpY Ylso Col besproducedan a host cell
pl at at _approximately 1 x 105.in flat -bot .
b P Blrn YRieDt: Tiraht sspgationtaggedhanioins B dscbpiaues and
| Besetratfdcyion Mthdddas anel Rhdveh PAaBé 88 SMUsikdh, S.M(@985Hckence

10% fetal Cone Serum 5-10% origen hybridoma cl oning
f 289420k GEN) and

For example, in one embodiment, the gene(s) of interest, e.g., human

antibody genes, can be ligated into an expression vector 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
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15 1X HAT (Sigma). After approxi mtely two weeks,
cells can be cultured in mediumin which the HAT is

wo ephansed wi t h HT. | ndividual wells can then bBCT/IB2004/000484

5

screened by ELISA for human anti-IL- 15 nonocl onal

I gM and 1 gG anti bodi es. Once extensive hybridoma .
gr S RudeBsfr HO-qeig pu S aselisor sheaatiesdy adisneukaryotic g¢lls like a plant

10 i ' I ij&ﬂi@
r e%%élteeg?!ﬁség eﬂggéagg%?lﬁ', ang&?l? &]g?ﬁytp ulf)toy t?{/}fgg‘?%%%s could be
humethod2@estglzd ianbeé ark kuchlds ehmwiropdratian, lipofectingilipsfectamine or other.
be, subc|l oned at | eas: wice by, limti ilution. The .

ot ARl e ST bombeeiss T e sy pelt PiRRGie the antibody
geqsRti@ertitct RAA Yelbdted ITHR SIS Y rtieRt 18 HaHfedtBias which can then be
characterization. Generation of Transfectonas

Pr ayapldfisdgor-thetrrexmsasien teval andrps¢adel] toprodnck lantiBod2&. Recombinant

R T A R R e

conbi nati on Afterhet@PiiesdélohdW aritiDo B beles Sad Bl ex@€43€d in other
transfection nethods as is well known in the art

( MBYPFGSSIOR systems upBsas Foeplg At i copppdety prganisnpsgr ca bepymghetically

101 neg%pgs %dTbOdi ment, the gene(s) of interest, e.qg.,
human § a
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nti body genes, can be ligated into an
expressi on vector such as a eukaryotic expression

i Co ety Somebers fodps) bisagaheried 58 541

or other expARGIRIIMY RSl Wih Mkt éﬁﬁg;m odréhéxﬁﬁarﬁw throli3f amino
purified plasmd wth the clonéed anti body genes “can be

i nacidbresislads that are kepatedtin theraivs heavy aniighOdirOagsémentarity

PCJ/ 1 B2004/ 0004 | Ls such as cells,or iy

N EEE R GRS b3 DRIPHER. TR a9 Sauences pifhin CDRs
a dit aftre dilefst betv et lindividhangtib&diey/Bas bequehdes outshR of CDRs.

net hod used to introduce these genes could be nethods

deBeanssaDRisequrncey are sesppnsille &oranest apdherdyrantigen interactions, it is
[ ect.i ' 1 amn . other. . r . .
 RREE ek B20 A Ao s b PR Boperies ptspocin

Cc eddtdralty pesshgightibodica bY icoastivicing exprésiondediokd thedinélnde CDR
sel ected. _These cells represent .the transfectomas
whieghencahiromdhe srecifichstyrailpacquging Hiibpdy grafied oniorframework

| : . . _ .
o RperR B R A nt dbol] Wi Attt Ri e REC T 18Bhmann, L. e
c utlt, UP8S, Nipereriadl 328 $32ankbnes, R et &ls 1986t Murwat 321 422-325e sl Queen,

I

ek Dyoc e, HENCTel Bee’ B SADRRIRFE: 1 Doy Shstyramework

Or&gﬁé&%cﬁrbe%?ai% symipashié DA YatalddeSR! RERAE getHRifie antibody
of Partial Antibody Sequences to Express Intact

Arganp serugscesn flihbssogesmling sespuandes wiikl [diffearfpm mahire gusitody gene

nggeﬁ%?ere%g?a écl ﬁseettg‘%xgv%ﬁglé@ylcgﬁ%ﬁ %inb(ﬂ?tre@%ig?eﬁunebﬁe& \r/]ziargab?er geenes, which are

C ofzeh dVey V@)t jBining 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
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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15 determning regions (CDRs). For this reason, the

am no acid sequences within CDRs are nore diverse
whedmeais20 ndi vi dual anti bodi es t han sequences PUL/E2det/000484

of CDRs. Because CDR sequences are responsible for

nost antibody-antigen interactions, it is possible to . )

exisAEYs itiE B ASFFaHY taAbtRBNE satiHeNA fegyeace Ak particular antibody in

or i ] _ o o  podi '

Dy ARG firErelh a Al rbcomURInt oy HEHE DS Ro R vt o

s ethosnefahe driginmlt dAneibsieeé PETAASW/8533p fded om Manch 12, 1999). Partial

ant i bod rafted onto framewor guences from.a . .

i ey el Ml BB Tuater S i CLI Ble Ly PRELE sufficient or hi
5€. Surpofd EGRFRARM séqileﬁ‘&e is @bed to HeRBmidBIMES ggr?rﬁingzﬁriﬁﬁg and joining

Jones, P. et al., 1986, Nature 321:522-525; and Queen,

C. gave sagmentd o@dribied to, thrisedombiesddantibedy, vaniablesgenes. The germline

86:10029-.10033) .. .Such. framework. seguences . can.be .

obieARER 4 PR L I At e Rphions SPHECSRRIF FRSR. Heavy and ligh

geEhHin made&@uﬂmaes a2 cleana dekid Piciein. mAha%en 86d 8b hocontribute to

sequences wWill differ frommature anti body gene

s ela prensttias of thesfinal pesibogy| (Torpdd migeng spauersnepl denadycDNA sequences

as I =" 2.1 ' : \Y/ .
7SS AP SBERES AL BRSO L Rbncaion

seAltemateelyyithd ertirs oariabilé fegionf caaetshethedzpdesaasst of shart, overlapping,

high affinity secondary r rtoire antibody at . :

i n%fgﬂnaﬁa?tﬁeé@eﬁf Fefngleﬁé by Pcarel 1RHPR G F5Hi5An epely synthetic

eXFMbR re?@ﬂ%‘dn@. THisHrb QIS h& &rtaf a@bhﬁ&@ééé saéh as elimination or

infrequent in the am'no-termnal portion of framework
r eigiclysion oo particalaptestriciomsitése or optimiratomsoipagiouir gpdens| y

51y S0 ot DS L R ot B o

f r iyBRidRhla af&Ged o desigrtiin Ml&?ﬁiﬁg sBEITSy$@BMd blezonucleotides to create
nmutati ons do not sgtgmfl_cant y alter the binding

or opetie Sssaghencge wihigantiggl aipp aiHicedinggapgitics as the natural
20 7 / 0 e |t ’
ot AR P SR ey B fe (RRF @lyekdre iy B tom the naurl

pageghenidesin tardeiviandy strings of tpeattdnilictetidabasedard Mtarfipted to facilitate
reconbi nant anti body havi ng hi nding properties sim/lar .
20 poligopyelgotisie syrbesis apd RaR aprlifisatign; cpmabeansiation igjtatson sites are

fi#nggrpgﬁtéwc‘a&d' to X023 s il .@iak, 1wAvy meg |1 ght

chal n"sequence spanni ng the regions is typically

su€Chérm.i 26611986700 98 %)) Sarpy HpeH H. sitdhare pagineatd spireemad thestranslation
used.t.o determ ne which germine variable and joining
geHH1aUeRSER s contributed to the reconbi ned anti body

vari abl e gengg.pofiihe HeaVY zirfél%%ﬁ@ﬁ’éiﬁ?&x%ﬂl&e‘g%@, tHe 8ptithed coding,
fill in mssing portions of the variable reéegions.

25 Heangycomgspdndyigtnonededing, steandesequangescare brokan dowhauato Sl —~
dugl n rotei n nat ur.ati on. and . do..not contri bute taq.
t e gtiide BparoRmately the PO OF 5 gorrespondiag Horcoring
S ?&ig&iﬂﬁ@léotidb!. Omﬁ@',_ folB¥Oh TasMEIhe %ﬁgé&c@@ﬁd_@ﬁc&mswﬁmed into
wi th synthetic oligonucleotides by ligation or PCR

angierippping dewble stnded pets thagpran segmertn of 120 v4PY argleotides. The
re .
oo M R RO A8 ofue PER SipIEakn produsof 150-
30 ang( ductatides) Typicallgad single variable edgyorsyligonatlestide 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 overlapping
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vari abl e region clone. This process has certain
advant ages such as elimnation or inclusion or

w@20ouioask@r restriction sites, or optimnm zati onP@Ff/1B2004/000484
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particul ar codons. 15 The nucl eoti de sequences of
heavy and Ilg’gt chal n transcrl pts froma  hybr
3V ef liaht shain constant gegien (pgludipg flweBlPSé site of the kappa

e%ﬁ’ PHE e&tth@'ﬁgeﬂ g%ﬁlgtgsmn%m{ewf%ﬁaqrg\{n%ﬁaﬁgﬁ%%mcgﬁbn to

tical’ am no”aci d codi"ng capac as t natura
s egpnenacefagnidits thyndanehsity hreduoyedaint thapppressiar vector constructs.

Chree ways: - Dirierrysiused Bpuatand Tk ARORHEEDns R then
i rgo%lﬁh’&f With E@néfiohidié! Radd s@&deﬁ@@ YGhaghd it ioh Ne2de? sequence,

and PCR anplif |ca]?lI optimal translation initiation
siqomstantrregionnd’ ompansiatedi, m&xadﬁniylntgort, endtramsicriptipnitepmination,

Koz 199 0198
|(—|| ﬁ??amq’cess 8§n §¥}ére%3ﬁ<§} Ve gan%'ﬁgot'sr gliiﬁﬁgfl ?.R:g) light sin expression

t roRstnadtd & bel ddIbiRd 810 SdihEe vedtor, cOalsfebted,ReaxlYy RaMifected, or
light chain variable regions, the optim zed ‘codi ng,

o srepgrgiehoransgstnddntiedrosbeells diichyare élnqnafns,ﬁdste dorane bestgel expressing
bqg% q8mm into 30 50 nucl eotide approximately the
por n of the correspondi ng non-codi ng

ol i gonucl eotplggnidd firuse iPEoneG i 0Bl ieRprebsién vectors for human IgGk
ol i gonucl eoti des can be assenbled into overlappin

do?% Hescabedibrlew (ExampleHat Thpplasmidg e sonstrugtsd so thaiOBCR amplified

or DSy SR L AR ADRA RN o oA i Boruc

Nuoingdéte Hesvy ahdpighbdHayn minigéreg! Theerplahlids caadicased to express
ollgonucleotlde set will be broken _down into two

pd@mp mydwnﬁﬂéggéﬁﬁrrlﬁ@l‘ Wtﬂﬁﬂﬂqsf |FéIHYth§m@§ @ad alﬂlglep\ﬁ@ntlbodles of

ar B ARG Aenioh 485 HRER TaGR R, T TR AR 120 N Sodics.

c (Biplilat plastaids abh Be ceagtrocted fdr dsfpsesabxs of bieleavy aldig idodypes, or for
i ncl ude an_overl appi ng -29 WO 2004/ 076620
PCKPrassion 2f enfibedies CPmagﬁﬁa fanghda;light ghaiisy or 1 ght

chai n const afy srfﬁ%SﬁHeﬁ Asﬁ%t ﬁ'ikgmﬁz&ﬁloﬁbﬁl'e stthltGira? Feahlt€s of an

kappa |ight chain, te If the ganma
h etamyancangit Ty 15 mtﬁ)béleP(iRhanmﬂanhon,alt%Bﬁ 147H5y404A8tnd 404E4, are

e PGB Bt Erlaed Hiln Sl s Bl Grdithibatsetingyeast one

arlqml:ticﬁhm propétylofiaé hﬁmo%mrs%'tmﬁvéftf%nt §RA a8 bHRAMY 18EH-15. More
wi th cloned pronoter, |eader sequence, translation

i ripe¢ificalbyn ong emiete (élaBruegm@s of I4oBJt MHY, 4§# 68 and@404E4 can be

untr nsI at ed at i d transcri

L e mo BN Rlnaf B bBE R B affoDRs o create
C qadditiongl, secoﬂbmahﬂyw iabdted, hgfianGRAIID- ©XiB68ie®Bf the invention.
constructs can be conbined into a single vector,

co- t r ansf ectAgeordiagly sinjapothererabediment, thsrinvention pravadss a method for
fgﬁﬁigﬁﬁég?n§§%ﬂ5gﬁﬁﬁg S|ndnﬂ%%fgo?Lecagsﬂsfused to
preparing an antibody comprising (1) human heavy chain framework
regions and human heavy chain CDRs, wherein at least one of the human heavy chain
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

-30 -



Plasm ds for use in construction of expression vectors
for human 1gG&K are described bel ow (Exanple 1). The

w@b@gniaso wer e constructed so that PCR anpl i f i BC/IB2004/000484

5

heavy and V kappa |ight chain cDNA sequences coul d be
used to reconstruct conplete heavy and Iight chain

ni the gesirosacidprapengss a6 Ddks sbawn e Figyea3 far coxgsropdingmmino acid

c X or 1g&AK anti bodies. Fully
%ES‘%‘@%%@J%&%Q hti bodi es of the present

| nvention al @beretmahudmﬂog@zetaxhg% abliltlz to bipd,to IS, and

at|b0|es Simlar can be constructed .

fo h ithsangibody Webm%@]a\}g cerhﬁ? ﬂetp%lp%légng 8@“4953 binding

eXR Sgleﬂagthoeygét fSthE PRI RS (8e] ATRERSA). ght

chaF;ﬁé Thus, 1 n another aspecP o? %h%g?nventlon t he

structural fSiateitéswell kaown Z0thh artdimt antibedyl hed By and light chain

3RS o i pisTE LY BPacrIE Al i g DA I GATnity of an

andnitibblly for afRhii R HRTeédMBiniR afiiBodds deﬁéfnv@lﬁlﬁ)n prepared as set
functi onal property of the antibodies of the

i nfeethtabeyr preferablysomprissi the heayyland light oitaireCDR3s of 146B7, 147HS,

0SSR e T 5 05 SR AR, 1o

20

25

30

Kk mnmm&‘ummmﬁna Tageiitkbodeg fariser 2afl cébptise the ODRAsel 4337 147H5,
addl ti onal, reconbi nant|y-en neered human anti -] L-

0448 and fi04E4 o The prtthodiss can Jither pemprise 3| spmbiigptions of the CDRs.
a n Ot her enb Oﬂ&é&:’(ﬁhglxt {ﬁealnl(_)ﬁlfg Qﬁlbgﬁg‘fégf) Yﬁéjlﬁéelﬁloﬂ%ﬁﬂg provides anti-

for preparing an anti y conprising
p rlép]sﬁ z'mtg]podres aamphmdg (@phmarsheayy Chdin Hrangerwdike mgton‘shahmnan heavy

15 o, RBLCDR Y e, AR ey HEs § DI feFion g cpman heavy Shain
CQDRB$ES0R RNMIH %@ﬂrﬁ’mﬁ%ﬁ‘v‘? Bifin SBIFELiegfbnfik QéTééthPfrom the CDR3s
am no acid sequences of shown in Figure 2 (or

c frld6Banth 7itp, éﬁﬂu’h& ami:ﬂ@ﬂE”e $orcremplena Ba@an beang, chain CDR region of

unman hain fra ons
" hop7ak sho {82 6 tedp bR Binfd £94 PR o STO No: 2);
hedy2 riahdh E@R&hﬁﬁ T eWRTk %_}1&1@1 HBurdsnh HolRQUHMNCOR 1 region, a
sel ected from -30 WO 2004/076620 PCT/ 1 B2004/ 000484

t Hemzan light ghain CORP reatoasanst 2 lnppen g whainCIPR Y pegiors wherein the
c %ﬁy?a?ﬂigﬂh Lin eﬁ%ﬂﬁr 3tinds le@c%éf-cﬂ %gh{‘cﬁ%@ts 0?1%%7 Au7HS5, 404A8

wher el n e ant et ai ns
I Land]45)4E2fJ‘lbr eiunhplé,)a lﬁfmztthglﬁBlialme fdgmbi oftl 46B7 15 sE@WIn in Figure

et erm ned. usi ng standard bindin assays,
gﬁ&%‘ée%’éfl ing ApRiq %Fla? FrREI R R IRo ﬂsé‘l% 4), where %A)’m“bOdY binds

ﬁ I Thd shtiBBlY xﬂﬁcg%ﬁh Roh ﬁs?t?ﬁ: hEMch@WCﬁB@?ﬁpg)%?mé light chain

ght chain onal ay a’“particu
[ r@BRﬂ @rﬁt146Bﬂ ,d4i7THS5t AR amﬂléngép dbe antthady/madyf funthesycomiprise the

e SR e i S U5 SR hvs, 4008 and s0ses
The CDRI, 2, and/or 3 regions of the engineered antibodies described
above can comprise the exact amino acid sequence(s) as those of 146B7, 147HS, 404A8
and 404E4 disclosed herein. However, the ordinarily skilled artisan will appreciate that
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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forth above preferably conprise the heavy and |i ght
chain CDR3s of 146B7, 147H5, 10 404A8 and 404E4. The
waedosloogees further can conprise the CDR2s of BABB2004/000484
147H5, 404A8 and 404E4. The anti bodi es further can
CO rise the 146B7, 147H5, 404A8 404E4. The
e o g

b8y Batvorideticalto onspF MOE GRIRs 0 T4FRAAGHS. 448 and
th@4§pRs Accordingly, in another enbodinent, the
i nvention further provides anti- |IL-15 anti bodi es

c on‘pr i Si ng I@a)idlhumSlhdeMndimgrlh 1fS; emginearéd argipiodivs such as those

hal n re heavy. chain
G Alive TIRYOG SIGHHh oR ek e GRtp o CRRS FBGTAg! Bropeties of
5 N&ﬂﬁ@éd?eéc?ﬁh@ﬁﬁéﬂrchﬁ@ﬂdh ghain CDR3 region is sel ect ed
fromthe CDR3s i46B7 147H5, 404A8 and 404E4, for
exanpl e, a Kmmndmaqyummﬂnlwxinéwmng& 15 iarbged as
shown 0011 412[ (or corresponding am no acid
> e el Befledi® Ng 2):  and (2) human [ight chain
framewor k r gQ) @hbitidg I MRhdub@TTNER produclidtlon B gélpﬁnohaerauon
20 human light chain CDR2 region, and a human |ig
chai n CDR3 rl@hbigding\p brmpam - ﬁé WlMﬁﬁqcra@ﬁtl eew&bﬁu@msstant (Kp)

0 1 A1 PR NN S A A g
r Q@PRhteo]ﬁnold@B_ﬁ aBLACORB 3|OﬁO i-hsg‘umrent Wigrecombinant human IL-15 as
ondi o aci esidues in SEQID NO 4
éres ﬂ%‘Pgﬁ Waﬁrtﬂﬁé odi 15, The anti body m)ay
further Co: 'E ) lﬁﬁdf‘n Qo Q@@MYO hédabed drife BOEMD6r §-BRaih hﬂ&l’ﬁctmg

chain 25 of 1 H5, 404A8 and 404E4. The
ardpmudqfhrmyamllwtﬂ;er corrprl se the heavy chain CDRL

15 2ndlor the TNt RRL 0 bRl 88y SRR f016% Al%unicof

eRBd MARAELL- 85 Irécgﬁldf AR/SesTaE1n P 8 MBRMETIC 84 tcﬁt%@l_?fdn&%f%hﬁlan IL-15
exact am no aci d sequence(s) as those of 146B7, 147H5

4@ekptorand 404E4 di scl osed herein. However, the

ordinarily sl bihasedt 1baa0 b e FRBRSFLA S 1ot 30

147H5, 404A87pbiddihQ46-AuriBy [10¢S RAS HihiifinyMhel 8ilfty bf human IL-15 to
retaining the ability of the antibody to bind IL-15

20 eﬂ@@@?ﬂ’@@k?fato@é‘: ., conservative sequence
modi ficatio ' .
the engine re ang%g‘g’g%ng%/lggmggﬁﬁmg%%%%%%ﬂ tg‘afqﬁuman [L-15 to
minducEepeletnid thiakenhind;or exanpl e, 90% -31 WO
2004/ 076620 PCT/IBZOO4/ 000484 95% 98% qr 99, 5%
i dentical tdoWbiedige terBymachrlS an @%&Btrngtb&ﬁ%gltyaﬁmeanlblﬁo

a@ﬂducég&ﬁgerah@n F’ﬂrﬁﬁﬁ&z&ﬁ ! y binding IL-15,

engl neer ant i odres S as those described above
25 may be sel edi@difding thlmimarn Bi-bhandinhibiting thembility of human IL-15 to

uncti rope rtie f 5 anti bodi es of the
R’/‘gfﬁfl ?{mtg anga?eii y}o5¥ERHg to human I L-15 and
|nh|b|t|ng I L- 15 i nduced

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 antibodies 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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proi nflammatory effects; (2) inhibiting IL- 15 induced
TNFa production or T cell proliferation; (3) binding

wo eoohomaeo | L- 15 with a di ssociation equili briRer/1B2004/000484

10 prind neﬁﬁ[v&ltyl dfthedparéicells

15

20 C

25

30

constant (KD) 10 of | ess than approximately 10"7 M

o Rl B o (2 A5t TR e SR Ryshed Win PBS/Tween

r eXfoamidi thamnitncilib seeiwith a k5ataﬁ1t1 lnligarAlRE Fd-SpeRITt fdMfclonal reagent
he |i gand; Af) b|nd|n Lo an epitope
91‘_

" Gontigared B ke meniiantitee e L i 3776, eAﬁeltwaﬁ@mg;i dwanlates are
t e
S Jehuttpen it ABTS'shpbidte) HoHBELT db R b PRI Inile which
regﬁplbpthaalngbiasttmefs vdlnidddised fforhfusians. | L- t15 to the y- unlt
ng to
SR RO R
angd) thd, lhblbhdtﬁnéshﬁaﬁ#béldc@énﬁf) dd?é’ﬂﬁﬁ't sjhhw:rl@sﬁlﬁfﬁ %%tm n)éwnh the IL-

|nduce parakerat05|s ng to
i ARilpmMynegen. Héy‘tmdqrmasyhajfontm peaferhbly Math kigh iaffthigeto IL-15 can than

BB PO ol o B g Wi et
ggmlsa, ARG belhokdPfor mamig'“‘agcen bank,
to human IL 15 and inhibiting he ability of human

| Rnq foragtibodypirKicatiatrot axi s of activated | eukocyt es.

Char acteriz Ant,i

| L-15 Hunan%mﬁrg]glc}?onai Ak %%rigféé@ﬂ%iles A eﬁ%@éﬁﬂ%ﬁla&ﬁﬁnbe

begrarainaotler batides, fvo-lite3Spinhérdflazgs bioothér chituktsdyd@nid. Supematants
of known technigues. Cenerally, the antibodies

\é?é‘ll 65 Hltted find Cotesriire peiveat Spltﬂhrsmatosrapétfywth protein A-
Mséghaidse ?Pha?llnﬁélgsf’l vpagr f@ﬁg‘) ruril e b'trei f '&@er bu%fell g ﬁ%)ange to

in PBS, and then bloc nt protei ns s
aPBSothesencaatraiomtan i deter('tﬁi‘ﬁ@)b}cﬁ)Dbgt) asing 0.4BBStinction coefficient or

Bl oy s lgPB00,469 B a5 Bl bbipues) cesiephoresi and by

W&hﬁlgeamﬁedlﬁ@meq{ogd for 1-2 hours at 37C. The plates
are washed with PBS/ Tween 20 and then i ncubated with

a goat -anti IR @ﬁﬁﬁmi@df the-sslseted hinmap ah@#ﬂdﬁahonoehmatﬁnnbodles
P15 L5y BOTRIROE5 01 e P Aty vatvi

srﬁagema(merce,rkboafc&ﬁyﬂgd Badtinplataf mlnﬁth% thé‘tectgﬂ G&th a

}Ahﬁfgq%gqygdlg beled prglbee ’Ihc|> qggﬁmé {hte(?srostfypvc\:/I of purl(feie:lJ intlbodles 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 overnight at 4°C. After
blocking with 5% BSA, the plates are reacted with 10 pg/ml of monoclonal antibodies
or purified isotype controls, at ambient temperature for two hours. The wells can then
be reacted with either human IgGlI 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-

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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An ELI SA assay as descri bed above can be used to
screen for antibodies and, thus, hybridomas that

w@emdoos2@nt | bodi es that show positive reacti vPCHIB2G4000484

10

15
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25
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the 1L- 15 i mmunogen. Hybridomas that bind, preferably
wi th high a%igmo I L- 15 can than , be subcloned
ariepofash antich pgyHndepthe samsrenditigns apibg primary antibody

hy.hy i : ' t Al h i \d f . .
o SF1E TR Wit Gl @Ak by PACSRAL Inbtcdefuskdilichs and side
a scattelr phrpeities tapate barsingid ¢eblodyd pindirfg afahe Iaheled antphodidsyis
human anti -l L-15 anti bodi es, _sel ected hybri donas can )
bdletegnpich- AR dlismative ey pas fugrssesnce fméraﬁmé M3y besed (in
or, her ) :

? ea@iidfio 6 iAo DYRL AFY cyiRHRERLAN Colls AR bE Rained exactly as
c hiesaribed gbeystandwixammined dydluorescdieswiptvacapye Thivaethad iaows

SRR o SR Bl bh¥ pRI bR Bap Aot ifatne on e
byiepdIRAT thShrittped- 43 extinction coefficient or
preferably by nephelonetric analysis. 1gG can be

checked by ti-Hi-¢& hpmph dglessean herfurther tederd fogseactivity with the IL-15

A q e : ¢
A B TR S RO, ) B R R 15 conbe
eprépapeisandsabiecied té Swtiym dadedyesllfand polyhaylashidisgel @lectrophoresis.
co rcially avail abl e reagent S i Pi erce, Rockford,

| After glestrpphiaresie dhospamieddnfigensarilihe trostered ip Nitopeliulose
st | dj r ' - j

o R EMA LRAGRGHE SO N RARe oAk ShEHIDRRE Wit FithA6nal
penfibsdiesto beitesfedarflumar lgghbinduhgtoan baidetectsd ubiog anti-human IgG

ex le,,wells of icrotjte can,k be caqat ed.
g by Sphacii e fovelaniel vt EB BII g ithuete 4851 SagSigma Chom.
2Rl ;ckbinig MOyh 5% BSA, the plates are reacted wth

10 g/m of nonoclonal antibodies or purified isotype
controls, at anbient tenperature for two hours. The

ot Brofiillioh ¥ tradiEetie 364 Fntlir-drSLod NGhITRR) HFhaR Which
PlGénefteHemde WedopRMaBARK-AN3 5 yaRibodies descr i bed above.

To test the binding of nonoclonal antibodies to |ive

cel I's expr ed8 iyaiganofher 3@6% theripygption PEoMades irapsgenieand

u %ﬁﬂsch?&&&folnyal n x?—lht.lﬂa% gﬁi‘f‘rg@%? g(uﬁ{ 3s n?ﬁé)\@ganschromosomal mice,
expressing nenbrane-boun -1 ;gr%wn under

stwiriclasird capabid 6f exprdiing bnmpn atohotiongldintibddies thar spacigically bind to
concentrati ons._ of nonocl onal , ant{bodies in PBS |

cdhti &Pﬁg{aa!o}}la%e@éﬂgwt, 1he 1Y SBHQINIO e TTRRSECRIC KB urr

AltfaBEc AR nioSe ﬁ@diﬁga gsrﬁnﬁee&%ﬁgiﬂg 4 Rurfrd 255 €RAiR transgene,
-33 WD 2004/ 076620 PCT/TB2004/ 000484 1 abel ed

arstich thahthe mays: produbescypmandieti-ILAES aditredieo whien immsniged with 11-15

t he,.pri ti body. i ni.ng., Th | b
AT EARRLS B SRarreingd Tt T FHCT R T G refSgp fecan be
S GRtefrdfedRAORRE ERrBMobSAADIRAVT tikd MBLR, &€istise @RE fdithbRMic, e.g.,

of the |abeled antibodies is .
HuMADb mice, as described in detail herein and exemplified. Alternatively, the human

heavy chain transgene can be maintained extrachromosomally, as is the case for
transchromosomal (e.g., KM) mice as described in WO 02/43478. Such transgenic and
transchromosomal mice are capable 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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determ ned. An alternative assay using fluorescence

m croscopy may be used (in 5 addition to or instead
wo@bgo4bhe2d | ow cytonetry assay. Cells can be stBCTEER004/000484

exactly as descri bed above and exam ned by

fl uorescence m.croscopy. . This nethod all ows .

viTsepRRrtiBationnd dsOtyReRWAIChINgG I8Qtypesswitilung |9y ACRME by, e.g., classical or

diJn.nd . [ tdviity, depending on the density of

tﬁiéh%%%%ﬁ&&ﬁ%%\hﬁlﬁﬂﬁs human 1 gGs can be further

tested for rEwalesightof awiansgeniveoritianschfomd@na mondgwmabynimal that

Western blotting.. Briefly,. cel xtracts fromcells . .

excpivends Rdoreiem aitigsh sGmulbpE Hihadteiralosy SRPRGY egeroire, requires
5 SQEAtYRR KREBOEbuS thihah Gl WlvarsYgenBd Sshtsiféd within the transgenic animal

el ectrophoresis. After electrophoresis, the separated

arfungjionsomic¢tly heoughauisthe patbway of Biaetlalsw¢lppingate This includes, for
menbr anes, . bl ocked wi 0% nmouse .serum .and probe .
Pl RnaRs ST Sflink of e ARIBEE sR5L Plaidf lensBpi fcordingly,
| gfanbidndé Mg congtrniRe:ddet. & pbdUSd isetypatwitthifi@ind @fs ckmore of the
al kal 1 ne phosphat ase and devel oped w th BCl P/ NBT )
sUplevingof apihadies: (1ghighdlevsland celbtype specifie gxpressiqpoy2) functional

Il j j : )

0 sy 0 S BATOES BTl COSFRGETRSEIE, 1 corssion o
Antt suffidierit priAuiry bapditeise, 26) digna) etnsinotidre (6)espetit hypérmutation, and
i nyention. provjides transgeni.c and  transchronosonal
AL SRRA ST i Fansgghn aTibory Jorug AR e immune Fesponse.
transchr onoQ@tBil JFikSforegMtCdtitdriEndc@RRI&. ®br example, in those
expressi ng human nonocl onal™ anti bodi es t hat

s padiodineeuts wheremdthe enddgendus. immunagiodntin dagii f the transgenic animal are
emodi t .. the ipvention proyvides.a.transgenjc. or .

15 ¢ TRy eitied SRS il et a0l Ra Bt ARRERELFieh Further n
huyngse chbadimdicivRereinths GaikEene Srikel a tflvtioh 418y R¥RH&Red heavy
produces human anti-IL-15 anti bodi es when i mmuni zed

wiang/or lighthaimmgenestabylin gerss thesseeqnsk s eiiqefl fupctional gane

h b . od |

PR I L TORRE A VAU A Ml
t IFon BaekgrcundengnolectiMiinurotasy, &, Basdumdaed Iinfudelogy,) 2nd edition
herein and_exenplifi Al ternatively, the human

d.
20 ndASE9) cPa) M il lash Eg SR %5 5SS N Yt ai ed

extrachrormsiﬂ A- m%%d' ¢ GBSE efn | ]
transchr om)soﬁ 1%{3. g. ,in%%é,“%ece & 3{303‘??3["6%1'50?185% non-human
0 2h#83217 8sedSo ghndrata tisglaman mnobcldmad astitodeased dreaihveritioe contain

are capabl e of produci ng. nultiple isotypes of human
FSETSRG PnrAR e T2 obthatipn of Fearansqdad Yt e peterologous

| gg}nlﬁﬁ%léfiﬁlﬁﬁ BV AnY 1iRhtctaRftrafeh el MEGRARlIne of the transgenic
PCT/ 1 B2004/ 00048 reconbi nati on and i sotype

25 swnimdli Fgeh pEbE Pipeyysehiaircingenea gowpiises abeasteng Cr gene. In addition,
B B Gien Gh sl € RS Yhhin ARQIME iSRS MR sonlfifes. which are

artapale bhapporting 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 switch sequences may be derived from
those which occur in the species that is to receive the transgene construct (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 it incorporates
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responds to foreign antigen stinulation with a

het erol ogous anti body repertoire, requires 5 that the
wedoendeogous i mmunogl obul i N transgenes cont ai PETIB2004/000484

within the transgenic animal function correctly

t hr pughout the, pathway of B-cell developnment. This
i ﬁzﬂﬂeﬁ 8equeness simaylaip those thab poeys natyralyHn the Bpeuserheavy chain locus, as

rep&@shmaeggﬁé nfoR8Y ¥w it A Quddc B Y SBRmiANGE Felichigh XVnh the mouse

ansgen are constructed so as'to produce isotype
s witch revgmibnhse eezyoue systes, ofhetdas theflninhanvav\ng;h ®équences are not.

P BB erinetsshay b ol imd Fmed By coudiaRt s mespds,or may

5 aGkisythéfreddfe ﬂ‘o?& eoaﬁg{aﬁlg s§th&tid &g‘@ﬁﬁbl@éﬂl&a ’deélgﬂed on the
expression of a sufficient primary repertoire, (5

s ibgsiapf putdishetlisaguence lobpnstmmuela@ngy@gnmn@glomm switth region

(EaflRTNRR, B, TP SRR oS24 30 o

nammubal a3 - eaar(les@gnpm,eacmottheme (ﬁﬂ?ﬁﬁh@ﬁkﬁmlmals functionally
wherei n t he endogenous i nmuno g obulin Toci of the

t FeEgas eireiageis Aeavy and ligh ublﬁanmy%nwlmstae@gen@me found in
10 L2 tﬁ%‘tﬁmr&{thé tdg QBPth@u efu Pf%ast 10 ercent)
Furt I n those e I nents ran

c onpr | s es a Thencinsgenas bgedne gertemtgdfb tl'e&ﬁggmc amdialsrof the invention
in i nogl obul i n ene e second criteria
o PO P B S804 P ERGSRE RN Sl 4Gt gre vaable gene
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background on” nol eGul af i nmunol ogy, 3ee
Fmegiammeaﬂegmm nidieagynunglybelin tightreham ttaneSae coPpuikes DNA

15 AL e O 8r YeoRA pent nd s one

N@Bndt 1012 BériBBleEmeHte T He Qe 8E Spiitngs drld@ding MR light and heavy chain
nmonocl onal anti bodi es of the i nvention contain

r €809 S0gEats aip hetarolegeye tb e transesaisineathusrangmimal in that they are

T T -
geend segenenfs fidie atspesicsgidiconsshing oif iRl trankgefic Adn-hit@an animal. In

heavy chai n transgenes conprises at |east one CH
20 ﬁnaa%neﬂ %fﬂ he InvRHL A TANsEANS 19 9%2{5@% syehythatdhe itfyidual gene

5‘@% n%@lje uh?é&h\ﬁﬁ?etﬁ%t 18 reaHERE as € eaef fanctional
a |

supporTing i sotype MAtC Ing o
h e‘tlnenmb gigbulm hglam gem@ ahaino Hualy umsehtraq(ged traﬁbgegesn appon

< SEFOEIACROR ) 5eVs Rl b S0P Sreraet RO e Rgangamen and
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serves 0 as the source of he trans enep%a genes or
25 s m@sultsrwr@amnse@ uemae@glﬂwlnti@awechanewmlmtm trahsgeaicwiondivman

cafits yheh BERERE R AR gL antile el 7 For el o, 8
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ar to those that occu
30 heangusahgilatolhosHgaences, 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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20 o anigprs Jpve 5359@%% EFHOA_W Fééagi%fog’é{r(gersf@gﬁéﬁfet P_?% chrggosomes) of
25 Risa RAW chBRUARAEShI THNRZLORI b ISR EX BRI of WO

within the %ransgenl c non-human ani mal when eXpose
t PFHSE8H). ashiglcapydper hapload setlof ennoatosomes)ediameartangedbuman K

tran nes ¢ ri.se .an,unrearrange “aLniolacus: . )

s JSH P SR oBsrBRd I E B 1287 wQ Bkl 4 d detetion at ach
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hetusRaI sgBL gkt capipRonsiBgHH dherssultant piteals arpdpepted with
ir gﬁglg%gr%r@gglged £k 9rc¥cﬁ@ti&{ SPRBEREN L RB bl iR TR Qbaiflst 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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com: t nat ur al | oc urri ernl.i

107 STRERER that dr Al bbb AR ErashSte i i linsrl wherg ghe
t rémﬁg@ﬁiuﬁ 1@ genek hansbdeh R &0MRd, thdtot@limuiRdgloBulin levels will range
generate human anti bodies to I L-15 contai ns at | east

15fr018ﬁéoutt%r<bw mg/ml afzerugm preferably Ord 4o > Mz, ddeablyapleast about

SO, Ve RS BRE1 BB SREE LR 0 16 s e

c omtradmned dnta thestraggenic apysq ftheadultghbuse hatidof seans Ggh e IgM is
desc d i n 4 of WD 98/24884,
15 anlefefq'a% EX ﬁ%ﬁaéwp T4 e il e el P e immature mouse.

e'n@f%ij &t@mﬁug%%fpreﬁgﬁﬁﬁ@&fb& e le%n%@ lymph node
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i

20| i ajout & theusandahiffercniomnerog beﬁ(ldwllEﬂeGialpeefmnyf 10A® 10° or

nct05 Sethoe tuted: Brfnbikd bbb oPRER B RRRg,  ana
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98/ 24884). Such animals are bred with mce that are
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{ e £° rifhcalty 4 Bnbr ooy ing wifl R Gy QAR GG for preselected
25f oantigtues ofthetow méM/y;uamk dfibgtotw cmén\m, KWordtora6t'SM direwen lower.
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for producti@roB¥ q’ﬂh?&ﬁnéfﬁ?a dngh ‘Fprzfﬁ‘?r&ﬂﬁg‘? grherple, migs; with

t hGegetdthiAdd tep&isires! l?o fiflid the hélé@tﬁﬁl%q e % ?éf)?&eﬁ‘t@d in the antibody
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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
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cluster.

20

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 71, y2a, y2B, or ¥3) 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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defined repertoire for various reasons (e.g., have a
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the predeterm ned antigen; have a | ow propensi ty to
undergo somatic putation and affinity -38
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integrated human immunoglobulin transgene. Often, the V region transgene is a yeast

artificial chromosome comprising a portion of a human Vy or Vi (V) 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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human sequence y chain (such as yl, y2a, y2B, or y3)
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to human Thus, in another enbodi nent, the
i nvention 1@mmreake ﬂmaseagdnmﬂme Hanteentengine@ed dmxmsam a functional

i b d ff bel 107
VB A okl W e e
Q‘g‘% an¥¥A88 coflSini, g’ﬂl@?%@ﬁ %HE E%ﬁen@ Ao LA PO ated and bred

technology 1n a i nstrunent "usi ng
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to a pol ypeptide sequence encoded hunman
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F oA LA CRA I A e BN RA boamieniehfiPRe Bpaln w14 g gere

Ofsefrbmts magible ppdsent on the YAC. The transgenic mouse may be bred into any

background desired by the practitioner, including backgrounds harboring other human
transgenes, including human Ig transgenes and/or transgenes encoding other human
lymphocyte proteins. The invention also provides a high affinity human sequence
immunoglobulin 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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r e?:H}rbI\ﬁ&/hﬁrerfb@ emﬂlghbﬂ@m genep bavenpt blz¢r1 knagked out and must
art| m%ﬁ (¥%1 2de gn%e t he nouse germ ine has been

engl ? P% éﬁtélH 3"f unctional YAC havi ng an

expanded V segnent repertoire, substantially not

present in the hunan Ig transgene containing the J

ang- QINDAE pEHCE IMMMAOIOXRISt can be propagated and

br ed |nto
backgr ounds %\Aﬁg&h&‘eﬁgédgﬁ Rg %%ﬁ“%ﬁoﬁ E&ﬁggsﬁ ‘lhfg?‘g‘é‘%“ anti-IL-15
expandkaalamsibgde odnjugial toai therapautiermdieiyniuzhas avyseoxin, a drug

germine having a different. human_l g transgene.
MAF: gv,swnmalﬁesw%swaffanvmg rAdiQisAtPPEN V@)@B&ﬁﬂlé‘&%ﬁd g mEntoxin, these

r %Bﬁﬁ&d{v doRjupates AR R &Qd't@ﬁ@“lﬂnﬂlﬁ{o@dilﬂse’ L0 Bk inbridYtdoxic agent
A E 58

human ansgene (or nultiple human I'g transge
Allndoalag hlny efent thadi ist dﬁtﬂmecmahtoa(ngAﬁlsD celiss gixamp]esduedhde taxol,
trapsgenes . when .i.nt I nt o. .t he geno

S RRRHRARE B g DRy biiRigt Sad B HioBgtin coposide,
S QEHPBSas, \Jil%ﬂéhﬁ@d'nfBMstlﬁé'tdé[&'i@ﬁ'Sio&@ﬁﬂbidf@td'a@ﬁbrhﬁcm dihydroxy
yeast ; such sequences may optlonally be renpved by
genBracin diege.reieNanone nyihramueiny actinpoyciaily ésdqhddmé%épsterone

r

n&hac%gsnft $ltd9 Igr eapl) &le C?ﬁ%%%lﬁg fh%rogg h S,tp%psrgll%dg&r a&dé%ﬁrggmygm and analogs

neg @smalogs theredt. Thpfapeutictagentd ﬁﬁ@ﬁ’dﬂ; butaie hottlimided®ISRimetabolites
ES cell or nouse prozgm gote). Methods of propagating
&

t Ke gy methotrsrate fratereeptapurng G-thinmaamesiarsbins, Sridaorpenacil
' Qﬁk&g&npé'),eﬁg&lgﬁngaagents (e.g., mechlorethamine, thioepa chlorambucil,

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

dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine platinum (II)
(DDP) cisplatin), anthracyclines (e.g., daunorubicin (formerly daunomycin) and

doxorubicin), antibiotics (e.g., dactinomycin (formerly actinomycin), bleomycin,
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25 transgeni ¢ nouse having the human I g transgene(s),
and optionally also having a functional YAC having an
wexpandseh V segnment repertoire. Both VH and VLPQEIB2004/000484
segnents may be present on the YAC. The transgenic
nouse may. be pred into an background desired by the.
pr‘%’&@?’b’%‘ﬁe‘i“}‘f) QW%PWéAﬁé@mmﬁav%Wﬁg(&&’ fyderistine and
huiBlastihERNRS SREsody lof BleYsibdadt AYERTbA Ginlbe RBRABAES to a radivisot
and/ oerISltrgnsgenes r?cogiltﬁg ot her Lbuman 30 Ijggphocoyetl{ea 10180t0pe,
precg. giadivactited odine.gn tgemerata lcytquio vddiephasmdvicyticads for ieating a IL-15-
hu sgquence . i nmunogl obul i n produced by a
trr%ge&éj!’ﬁ%&‘?%%gaﬁﬁ\??‘?? Tan expanded V region
5repertoire YiMe dntiB&HOQIMugatts O eiedlvédiRnfcan 86 Qédd%o modify a given
descri bes a preferred enbodi nent of -41 WO 2004/ 07662 .
PP Braloasrooer; Shhet therapeudisspipiyds af tadie construgd as limited to classical
[ i ot her enpodi nment s .ar ont e e ' :
g Ecp er BT adEG For BlnTpie s SR FIRL S b Thioein or
Trpahgeptidecpaatdstink S desipddebitlogitabactivitl € 8uélap@aind@ay jhclude, for
and rearranged i ght inmmunogl obulin transgene; 5 I1.

Li . : ! L
TrEASREnE RpYRHFADCASHY Bt §T ARH\erirasmmand Higerp Ll gs abrin, ricin
10 ar@ &séﬁﬂoﬁﬁ{nﬁégﬁﬁ ih] ipHHERANBRIOR gi'dté‘i tshél{‘&%&%'r nédrbsis factor or
Transgeni ¢ ani ma conta?nl ng reafr ngeg eavy and an
urintegferoang et bidlogibil respotseogbdilfietsi sach g foigeample iynphdkines,
Transgeni ¢ aninmals containin rearraq&ed hea&) and
r )

i ni mal ; :
élatﬁlflﬁlﬁa%a ("Lgh?, intesleplgZ (O Hi-d bl nterlqukithg §dhe), grgnulocyte
" S . ! . _
o rorAEE AhP BuBlIafi ERSAF PYECOFD), erahiiBof FHBEY fnuiating
wiaater ('GeCERY porantersytakgtes oc paiwth deters. (or at | east
the K have b knocked out by honol o o
15 1 coonbi nat | S PUAU SR O RREADE Puch et St m R P antipagies are well

Wbl 68, £ AGEHOHL! "bhoFiIRI AnfiBoESs PaMen@ot?E&Thg Of Drugs
knocked out and nust " 15 be domi nated by allelic ~
exu CaseasTheraply”, imManookdpalQynijhegsese’snd GaneaoTlsrapys Rersfeld ez al.

o RBdF bo BB AR Pl 155 B Sl LR ot e AR b ies Pt rug
t IpglReRY | indCotiotlby DrﬁgJDBIiﬁﬁu{ RiVEDS, Robihsod eﬁ&lﬂ@ad\s/.\%(bp. 623-53

(e.g., an_immnosu 7g,r essant) or a radioi sotope. Wen
20 ¢ §MrshDekkaroing. LU0 Drerve, "AnBbedRTIBEA CohjoNisagxits In Cancer
ar erred: Lo tAQXE NS 1A RYHOF: 0xi .
RSl ATER i, AMoh BT AR BYics o4 BhOLEH Ao Lrinical
deXppilioetivna) Pinchdre eal, (ehs.), Ipp) 476506(19B5)8 ﬂﬁhgysih,l’késulﬂs And Future
taxol, .cytochalasin B, gramcidin D ethidi um -
ST Ve e heraauBi B P RadiedeAnt toghi dp Gancss Therapy", in
Vi : .
y ;\gg%drcﬁ&gaggﬁ?yﬁ?ﬁsyfggtgﬁ@a IS¢ Adb TEGXS), BRIdiR er al. (eds.), pp.
25 303-16 (Academic Press 1985), and Thorpe ef 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 more) isolated human
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25 anthracin dione, mtoxantrone, mthranycin,
actinonycin D, 1-dehydrotestosterone,

w@bmsoomed | coi ds, procai ne, tetracai ne, |i docaP@EIB2004/000484
propranolol and puronycin and analogs or honol ogs

|t Pq%rtl edjes %Ih tﬁéa v%ﬁéérg b]%]%?egnéiy,l eg&ll ég t%e ﬁg&llpfgﬁ?s&fg]geecomposmon binds

6-(gRIGaRco ma&tecﬁ rﬁléabeeflﬁnwe cyt ar abi ne,
5-f|uorour decarbazi ne al kyl ati ng agents (e.g

mechl or et h arﬁ’haemattdutlcté parrmhmtnomnfuhe Invedomalsqpdeal mdmmistered in
car stine ( BSNU). and stin CCNU) o
e OPYRARISR ATl b BUTP A VM I Gt mple, the combination

5 Stth@RpPés in6lube a b HMﬁbrﬂoﬁahe PRsderdtiifvehition mathod e aﬁ or more
pl ati num ci sgl atin), ant hracycl ines (e

daﬂdﬁambl fgmpwt@ragﬁms ysug ammym Mﬁemag (disease-

r}fx&g ny%&rﬁ ﬁh atlc qﬁlc %@%p&%%%yg%%%% chemotherapeutics, and

P bhﬁ?@ﬂgbhﬁo W%hamdchﬁt&ﬁ'ﬂ/ %mpos&litdls fftHeriavaition can also be
and ant|-mt0t|caents eg vincristine and

Vi %ﬁis%%séierwép COMMNEHAN %Blapadaﬂomléera% Seoredminjetration avithgther
10 bea A0 LG 30 &Lasl @D spRH CARBbARE an da e&ﬂ@&%%{e\é eafre also

Ine, to generate cytotoxic ra naceutlca
t rmad)mp@sed by theGavenébat ldcldumnindairons mmrcm spectfanagibodies or IL-2

t5 osgacggs Wl@%@%&%&&lﬁ&%{%s o uﬁz}rE'S ﬁ.ﬁ Etrl u%%gﬁg Qutglemrlrjnsir?eddlseases
t haasHAR reki®ing, 1S not to be construed as limted
to classical = chem cal therapeutic agents. For
exarrpl e, theAsinsgd hatsint phmcmwallxompemhle@amer includes any and
|
15 P él%s%g\;r%gt glglﬁ eorﬁléﬁsﬁic’elﬁié u%aé%egg 'oa:n 1g%g? aga axgthfuggal agentél isotonic and

e rhb}{df@hbl@ aélhying@gmg ah@HielikeQhated phlﬁldidig':lmmpatlble Preferably,
t hereof, such as abrin, ricin 10 A, pseudonobnas

e%b? SATIR is Shitablpfor h@fqvanm@xmﬁramascpﬂm gibguigneqysgparentergl, spinal or
gf&%ﬁl Jdﬂgﬁlgfrat%n (Se gg b%irlgfef:ﬁ n 1 dr infilsi nz.’ B g«%ﬂpd%?nntgg ’route of

ponse nodi fiers exanp
| ridenihietudtion; the(attive don)poundl K. | atibody, Dispetifie aAid multispecific
interl eukin-

20 5moles Bty tpeacgqalgplﬂlg "a)@ﬁt rtl; {)rooé%/céﬁm M= ophg%gﬁ;g lagtpon of acids
S tan Ak nRQiral fc@ﬂ'&lﬁ{ms(thﬁ rﬁ%F n)ictlv%fe Ak Q&B}g)&lﬂdo ki nes or

growt h factors for conjugating such
t her apeut i ¢ Atiplarmaceantiealty dvochtelsle aalt! rafers to dwaltvhat retems the

A AL AN
NQGﬁ@J)l@gi%hl e‘ﬁHctsk( e N 861 ol RPNV, PlE’ﬁfns Beil d6:9119).
243 56 (Alan R Li ss, Inc. 1985

25 Héixaﬁmlf@m étlcfasalts inciye astsbnddﬁwmcﬁaltmm;bbasmddmem salfs. iAeid addition

gftg iu%g t}%égg &edz%%%?@ﬁé%&% %rﬁéﬂlc acl ?L: @?&E@%}ff%dhlonc, nitric,

Thfhbﬁ;ﬂwncﬁd’iﬂlﬁuﬁ@ chy desbromey, By doiddyd, hespherobg and thellike, as well as from
Cancer Therapy: A Review', in Mnoclonal Antibodies
+ gntomicopraie aFidaprshas pHpkatic mogen and dicadbesyligacids, ahenyl-

2:?8%&%%? gﬁ(m)lmc Q&’idsfh@/ﬁro@g@ll&}xgﬁ%lds, ABRLAS! hclds, gﬁﬁﬁgtitc%nd

30 aromatic sulfonic acids and the like. Base addition salts include those derived from
alkaline earth metals, such as sodium, potassium, magnesium, calcium and the like, as

well as from nontoxic organic amines, such as N,N'-dibenzylethylenediamine, N-
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(eds.), pp. 25 303-16 (Academ c Press 1985), and

T t.al. ., The Preparat.ion.And t ot 0xj C . :
pronBTieflafise dirBaip Rt ir B e f hfignsgiamine, procaine
Red théolRkel 19- 58 (1982). V. Pharnmaceuti cal

Conpositions I n another aspect, the present invention

provi des a cdRYOBPiGHOL the gresent ingmtiph gambe administdred by a variety
c i 14 i n > i nat i f _hu

o hdds Row BBt 26 BPChorRe AR e Rl i aghe oute

t hmd,bch)fnode_ﬁ)f Edhﬂirqilt]qﬂsieﬂ wwill Iv_m@il’tTeipeﬂidiné Q}bdﬂ-tg)llaﬂe;dred results. The active
together wt a armaceuti cal |y acceptabl e carrier. . .

| FORPRPRAsSRR &8 Péﬁ@’ﬁ%?&i‘ﬁ%?a}mﬂ%éhaté‘eﬂw&tpqtit%@mmnd@galast rapid
CoaRhdeadicARs Ok ' 9P L&)

ot TNy 0 B il i
aaichesiand maroettvapsulated telorery Hrsedes: Bibyegradable, biocbmpatible

o PebEETL SRR wtuER ARy b Bind| Mg valbeny Ekles, olyelyeoti acid
CQBNAEh] pAIPSidesteREardYANLER a3l SUIaRF ﬁle%d@g&lo% g&sﬁ@ion of

in _conbination therapy, i.e., conbined wt
agueh Brmplgtiors@ppriented loe gensmalynovartosheseskidled im the art. See, e.g.,

[ Y f the prese i nv [ W th at

| Syl Bn CBRESI0] RAeRe IR PURES Ryeli e hfEfhiEhon o Marce
aDehken HichNeanWetlgng7&gent s, DMARDs (di sease-

nodi fying anti-rheumatic drugs), inmunosuppressive

agents, cherhOtaJBHRISENR LRPOWKIDT the BIVPRIIND yaegatairsrouten of

D L Co . o 0 al S0
BB BTREELL 9l b RUERUL Ao e
Coompound with,zt nateriali to lprevehieits inddivation. bBet exampiey e cdpound may
Cgél ecifi ﬁ anti.bodi.es and |IL-2 specific antibhodi es,

aPg adipigsterg LD i By 2RAREPTALS e 1P £OT e3ariple, liposomes, or a

C @i Ph AR YitcBI R cpRBE! dilutn@ MdiRRAafife MHd 4({/11233% Buffer
specific antibodies are considered particular usefu

f 8plutionsatliipepomes dichrgrveateli-inerbaswatanGGFreandgibasiis well as

rej 1:0NS ;. AS__US herej n, .'wpharqaceuti cal

- S UGAT ipaBri S ISRl SR Miirotuiel Yo ven s,

di spersi on PhgthicetRally B&RptaBR dab@Gs ficlidle sRill aqueous solutions or
antifungal agents, isotonic and absorption del aying

agisnersionsapgl sterale pprdensifor the extepipprangpusgireparation of sterile injectable
c ' : ernghl rier 1s i t.able far .
BRSNS TR ke, o2 28 o AL e i T Py sctive
s pubstancesris kel ar tha lrtadxcept $iisofdria® Bny EorrentidBal media or agent is

i njecti Qtﬂ or, iﬂf usj on). Depending on. the route of .
aHJr?PWP'%tE & piihhe pefve sompound, yas tgreaf in the phammacewisal compositions
bbEhE Ghviehfior 1108 Coif 66

coat ed ien % fr?cr)gt0 girélh?ll&?(g %Jlﬁg?eé%% tﬁg@%ﬁ%@ﬁr@){ ggrogarrﬁaflsr?ebe
acpparatéd inta the compdsitodser nat ural conditions that may

i nactivate e _conpound. .. . .
Il“ﬁerapeurt";ic:‘? compositions typically must be sterile and stable under the

conditions of manufacture and storage. The composition can be formulated as a
solution, microemulsion, 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 fluidity can
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A "pharmaceutically acceptable salt” refers to a salt

that retains the desired biological activity of the
w@a0oenteeednpound and does not inpart any undesPECBEIB2004/000484

toxi cological effects (see e.g., Berge, SSM, et al.

(1977). J. Pharm Sci. 66:1-19 25 Exanpl es of such

s diergaintggiedator gxamapladui the gse eba eeating @uqba@ée%@m tiydhe maintenance

Satile rNich UL 100 in 8R0S IANLHAEO LG, MY S :8hts. n

nont oxi o ani ¢ acl ds, suc Ior

nlmﬁny‘:qasesp h@ﬂﬂfbelpmferablel tb nidlade 1b(ytdn10 kagerm; dor example, sugars,

hydr oi ogl phosphor.ous and. the |ike, as vveII as from

ndbgakolssyehasmantitpd, sorhitol £ sqdliupyehlqride gt comppsition.
5 digeaf, hel | tQ
SIS AREBL: SRS B A0 v byt
alin MGmpoanmnaﬁ agerd et idelays b somtmonafor dsarapld, theodtéakate salts and
Basgﬁ addition salts include those derived from
Yhe earth netal s, such as sodium potassium

magnesi um  oabhle %ﬁb@ﬁlﬂe tsJS‘lﬁtlbﬂl.‘k&m Rprepiedd bypihicbripBting the active

nont oxi ¢ organi ¢ am nes, such
N qqmp@mdsngp eagyree mu@nnme apwem&ew@w@omﬁwm combination of

10 CEI eg %gtg | a?eﬁ abg% Xl r% r?oﬁ gterqﬁza(%% | [ tofiltration.
e i am i

cho Anol%am ne ene procai

ar@brl‘e’r’tﬁlyl dllspérsﬁns?zﬁﬁ'pﬁﬁjafdddjy lﬁéorbbﬁtlﬁg &&%tlvé eotepdundrinto a sterile
can_be adm ni stered by a variety of methods_known in

t Hghigle thatoniginsa psi ineé%%fnéélusyart%tée &equire gther ingredients from
art{'l?s%%ﬂumggigegrea‘ri}g{@ B @8 gés%rof tife I?I algal 'tﬁetsﬂ Qtﬂm of sterile

vary I ng upon the resu t
adtjevtablesohtions) tie mreferdoé nmtlamis rod drepatahon arer\raenmntdhyﬂng and freeze-

15 Wléirg gz&%&% 1;3&@)%} ﬁ}%ggggln \ﬁ@ﬂl g? cgv?]m I lqepg%?us any agdltlonal

| rgebiedH iBigr ereﬂFﬁS’x%rdéﬁEonﬁ& Q!?.-ﬁ% fiRédd H&lﬁﬁ&?ﬁl@%?l“ at ed
del i very systens | odegradabl e, bioconpatib

poI yners c aDdsegeegimensachadissted toyprevide ﬁlempltmamtia&ned response

P 3r¥oPGRRER cosBEnatS K iafoRC s Sinele bl AT pismivistegpd. soveral

t RivineEdevedina9Be Alimirfisteled foRetithabt #RH0s MapPdE g FdpRetidially reduced
generally known to those skilled in the art.

20 e qj increaspd asindisated Ay ticperigaicies @f e té@@eelmc@guwn \F@wxample the

AP godits SFIL Gy bR R F S or bl veeh

b)SubtﬁIt:hﬁ:bﬁs ingudties opdnckor a\dme mmcsttlﬂlgﬁ)wnbcutdneﬁaymmnon
necessar to coat the c nd wi th, or co-adm nister
hi 1s esp Wt@geoug tﬂgq ate p@rgnﬁgpaéggﬁpoqlql@s in dosage unit form

| ngCtds¥ Bk h msﬁgﬁor?éﬁ'gimlfomﬁty%f A8LHRR U PRl Xlnltk}ﬁrm as used herein
admnlster to a subject in"an appropri ecarrler,
25 f oefesdta mhb'spallm drosetamsits sited as dhitargdbsages for the subjects to be treated;

Phar.maceut i cal ceptable diluents include saline
A IC B Y PiedeicaRngd Aupatty b ¥ 6 RBSPPHE Galiulated to produce
Wah&desired mekaﬁeﬁne/\@fff&rt lrp.@éoagﬁarﬁwﬁ theaSqiRld é)lﬁﬁng&utlcal carrier.
conventional |iposones (Strejan et al. (19
Nellhespegifieation fcyr thg ylosage unit forms of the invention are dlctated 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

compounding such an active compound for the treatment of sensitivity in individuals.
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Phar maceutical ly acceptable carriers include sterile
aqueous solutions or dispersions and sterile powders
wo e004bhs2@xt enpor aneous preparati on of steril ePCT/IB2004/000484
i njectable solutions or dispersion. The use of such
medi a and agents for pharmaceutically active
subst ances | %anhaﬂh@eﬂ?“fauya@éﬁmblP ARtiTidangssinglyde: (1) water

COQYiRe mm'ldamdmg% 28900E ok, télﬁg@m{j MR, Wdilh bisulfate,

t he acti ve conpoun use therebd armaceut | ¢
C csudosm memh:mulﬁré solimn sulftetandnhe ke Qm)t cﬁlmilahle dntioxidants, such as

BB BT Gt i bied FOBTRSEN 96 RSB gied by roxytoluene (BH),
5 CORRRA,IHrop g’éiﬂ&b Cba¥toBdpHerd1Caril tRE 1ikE A3 )Shak &elahlélg agents,

under the conditions of nanufacture and storage
C owpb 8% cutmmacnérct}béerfedranunmeada@sc acid@EBdIAYL soobifol, tartaric acid,

roenmul si o one, or other ordered structure
s ﬁ} Oélca(‘i“ﬂf‘"é#w hﬁﬁ%ﬁ concentration. The carrier can
be a sol Vvent FéHthiheRBEsi cbnipRditions, Ferh@atidRBf thdpresent invention
exanp wat er, ethanol, polyol (for exanpl e,

gllyl@léfl@thoswa}@bleefnéorgl yessl, topigal (incuslieg btpf@alwadrsybmal) rectal,

09 6 06 B OSSR Ao IR

PCp'EésleB%Qﬂ/uﬁE ddée lﬁ@mrrmdthay Beﬁrepfu@d bgaaethoddknbWA in the art of
use of a cgating such as. lecjthin, by the naintenance
ofPHPHBA®e &316@&9%5?&46&% ingreddent Wﬂéca@ﬁecombmed with a carrier

di spefisie Br&fﬁge 9¥1 fé%ogég'é Fm SHIIF vﬁlé)ﬁ @e@%ﬁdmg ﬂ%%rrfgx@éubj ect being

cases, it wl %referabet0| els
agteaatezd ari(bthe @manplaemodel gfadminigttipal Thhahsurgwdhctie ingredient
r sodi um ch

15 (aRIsh P b Sormbined wisha sa e STH<HA B Prgude heinkle dasagp form will

C afEReRilY be Msat GRBUME RO osARBUhiBY piodabdddi tﬁgrapélﬂlcte'?ﬁct
conposi tion an agent that ‘del ays absorptl on, fo

exaemsrally, ptrefone Anedred per aest, il amgemamllnan& @mlabout 0.001 per cent
' ru) %B&?%ll?@t; gér% Sﬁgctfv%r{{xﬁgd egF ﬁfef%rab g?lﬁ% (ﬁ)tS pegcent to

the a

apdoePT0 pdr%eﬁt@fn‘b@ﬂiref&fdbl‘y 866 BouL0.0D p&v dedt ﬂo%o@lf30 Pe? cent.
i ngredi ents enunerated above, as reqU|red fol |l oned by

20sterilizati diPrmuations of thapreéﬁnt iygagipn Mhich a1e syitabld fonyaginal
ara%nﬂﬁﬁﬁ@tﬁ&ldalﬁy 1nFlﬂﬁ€ h&? Ies h ptogg ?%Sﬂsr gelg ‘HEE@,E rfgarhm)rospray

a steri I'ns’a di*sper’sion
mefdimuniaGore dohmlmmgsuchednmd‘lm are Raowenl irethe artfto bﬁhp}tlbpﬁzﬁe. Dosage

en ted above. he case of sterjle powders _fo
H“@ma% g‘ﬁé‘n‘%‘f’?’&ﬁl %ftragfiﬁrm lmsge&l%?flewgmoawioah ef thwgventlon
prlﬁélﬁﬂé g&lvae% Qﬁfi%s Qfmtﬁfeﬁf%aﬁa%iéso&e%§ 18R UER1E ¥ TuB8n m@épgtches and

freeze drying”(lyophi I'i zation) that yie d a po
25 ofmhaientacThQ/@tuvn gompowst may bsnnm;d wndeli sterdla abnditless witlla

inredlen from a eV|ousI rllefl tere | ution
Ul Pl anaea pl SRty Birserat Syl e Bropellants

opﬂmamﬁh,qgu&ggmaesponse (e. g , a therapeutic

response For exanple, a single bolus may be

adm ni st er edlh egﬁxy@psﬂ'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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di vi ded doses may be adm ni stered over tinme or the
dose may be proportionally reduced 20 or increased as
wo pitoadeed by the exigencies of the therapeutiBCT/IB2004/000484
situation. For exanple, the human anti bodies of the
i nvention naﬁ be adm ni stered once or tw ce weekly bﬁ
subcut aneous fqﬂllléléﬁ ?%?‘1“‘6‘?13 GALRUY and W‘@Qu?ﬂﬂﬁt"ﬁ}'ﬂﬁ%‘y’hlc may be
SU&@&B Yhe ﬁ‘dr&%&éﬁ&fu éoknr#gﬁu%ﬁpz%ﬂh@hﬁaégﬂswﬂmm%v&, ethanol,
to for ate parenteral comnpositions in dosage unit
f opalyols (ruck as glyoéroh gropyiesie rgdycol) pobyethylenef ghyaul, tapd dlfe like), and
dos . Dosage,unit form.as. used herein. 25 refe to .
oFyLRBle T HAPCBP R VBRTRLE i ich SOlYRioila PP WIS Rorganic estes,
5T oduch B8 e@yPoI8SE S PEDePRudI§ 20EFs mARfAIneH) ifbr SQRIpH, BS 1R use of
predeternined quantity of active conpound cal culated
t ocoating peierials) suakiersilecattiin, by thgppamienandefafdhe fequired particle size in the

ascsoci é.i on .wth épe J 8 ui r.ed Ea{ maceutical carrier.
TRESE SEEERTOIRR SR P e UE O SUEEERIN ¢ for e of the
i nvention arehdde ebpedtions maidalsh @edih Mdjudeme Bedids pddservatives,

(a) the unique characteristics of the active conpound
antieting agents, icavil sy e gents rap disppisingfagents. Pesvprtion of presence of
a . [

SRS AP 508, BT ADA I, L hd o
t riaelhsientof oiri@sraatibactériay andantifangal dgealts for exdmpWDparaben,
2004/ 076620 PCT/] B2004/ 000484 Exappl es of . :

wabgta?&cﬁhw- wereaedpind A i g 456 Predasiyablefq jnclude

ek Ston gkt Susti bd QphAafidum SHORAASNASEONRE it hedompositions. In
cysteine hydrochl oride, sodium bi sul fate, sodi um
meaddigicanu pfolenged sbabirptionsefthe ingectabde plrempedugical(faym may be brought

oi l,-spol upl e ant.i oxjdants,,.su a ascor byl lmtate,
15 b uqbypgﬂv%gmeﬁglcgv%%gﬁggg{s év}tx%}_ésqz’iy %{?PW%QPéBXh asp zﬁummum monostearate
hygidpeydtial uene (BHT), 5 lecithin, propyl gallate,
al pha-tocopherol, and the like; and (3) netal o
chel ati ng ag®hes the eonneuads ofithe present inyention are administered as

et S L. ani et i ' TA).. S i tol, .
AR, 6 A RGBSl SR AR bk mppgrcentica
t hehgesitionCosiias ifér exampld, 0100 t@D0B(moé ?ﬁeﬁﬁ‘a‘tﬂy,@m to 70%,
i nvention inq!ude t hose suitable for oral, nasal, )
20 o9k a8 O e PO Afadsive dngrediprs 18 gompigtien Withadhagnaceutigplly
V%thlée%gf' parenteral adm nistration. The
for ations nay conveniently be presented in unit
dosage f or mRegirdiess df ¢hequoetearfeadministeatipnrrelebied sthk nampounds of the
in the art of har macy. The annu of acti.ve
i RYPEGE BYEnRaT Sﬁ‘@dﬂ%%e ‘&‘iﬁ-ﬂw‘i‘ ﬁéﬂ‘ﬂrﬂ’n‘i"t hydzated fqrm, and/or the
eyt eutibal I@Bﬁ’;?ékﬁﬁoxfk FTHROpRs P RRLRL S0 AR MhhhilaMdliNto
dependi ng upon the subject being treated, and the
25 parharmagesticattydscepitabdel dosaige farpas ibyreonTngionatonethodsf known to those of
acstki}.l}/e tih‘r#rg{rtedi ent 15 which can be conbined with a
cartt er erial to produce a single dosage formw ||
general |y beAé¢thaltdossgRUBelObf the acthrThgRHieh@in WY pHarmaceutical

produces,  a therapeutic effect. GCenerally, out of one
huregRegitieas ofiha presentiiavention maykie varied seyes forabtaimpp amount of the

. 8 50 BRI D AR TR Fgore o

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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about 70 per cent, nost preferably from about 0.01 per

cent to about 30 per cent. 20 Fornul ations of the
w@e@genie20 nvent i on which are suitable for vagi Pal/iB2004/000484

adm ni stration al so include pessaries, tanpons,

creanms, gels, pastes, foans or spray formnulations

cotheadta iO% grazelion ofihe patticulascompround bringiemplovedathe dugation of the

ap i a for f

©r BEERE b fer FARER OB d ¥ it Belfh Shoingiqn with tre

| nygtitulancompositisde eﬁi@l@é& She 8¢, B34S weiglmtddiﬁﬂitﬁ)n, mtae Health and
creans, | otions, @?el s, solutions, patches and

i nPrRgTaRedical hikor of thecpatienthsinadranisy, ped hkfk@atoawelﬁ known in the
5St ﬁ)ré&lcgl £8n9 é\l}}gﬁf‘f a%rt\}éte?maﬁg@ﬁ eéwdg&?}f gﬁill ¥ ﬁl%m%adlly

carrier, and ny preservativ
pr dxnexhﬂiammzi prekuribe thegffdveve enoumted theTﬂst&armha:emﬂeaﬂ composition

r@ﬁ]?gf aﬁ'aqrfggrrnng | ﬁ{gé) ty%;}gllgg pﬁg?{%d Wadrgﬁgbﬁfgl s[tﬁe}g doses of the compounds
ad@? At flveRfibPenplohsd 1nt thé‘ghﬁ‘ﬁﬁ@&ﬁ‘ica%ﬂo@ﬁioﬁ% 1e¥€ls lower than that
adm ni stration, uSual y injection, and incl udes,

Wi tekqoined iniarilerdo acneve ttht: Kiasxmddhmapeuran effactiand gradually increase the
i {1 raar t ecal

QS38G Wi {1 éﬁe d‘?SHFﬁ& S@éﬁ s %‘céﬁeveg as gn%#,aq suitable daily dose of a

| NESnaRRItion® BE tHe, in¥enBiBh Wik &b et am%tiﬂil%f&l@d\&ﬁhkﬁ)und which is the lowest
subcuticular, intraarticular, subcapsular,

s utse a&Retdiedo profiuca a hasaneutie sfferty §uclaﬁueﬁfw1wa§9%9rw51 generally

ngqﬁ%l%ég 8ﬁ 4{?‘3‘8 &f@éﬁ %E%glbe? %0\%? Itglg ?f'é{g%g‘ﬁégh aedmmlstratclion be

NOMAGVEOUS, mtaz[mlhseum \nhﬂrmnmalb er ﬁﬂlﬁpht@.yﬁﬂlsJ prefelnably administered

phar mac ut| cal 0S t| of the |nvent i nclu
15 brermal i sgite 0 B%%F% ? eRiedetbe gifpaiie aily IPEsRA idherapeutic
9l YrPositioRb Yr%&hiélaﬁﬁ?mgﬂeye‘aoa!s tw8NHree Nut, f{% six dF ore sub-doses

suitable mxtdres thereof, vegetable oi suc
oI adneinssidred sopdrataty et:ammmatﬂ igwvals thsaugheyt the daiy, h)paenally, in unit

o eate Pra can b I ntai ne
o SRR LTy WaleCB nopsibledor 4 sriupd of Bled et ivaion to be
I e&d:ﬁlhisfbre@moﬁ@ &t i9BIIEAPRAS 8diRfnidtdtahé BSHpER- d@%rﬁh'aﬁh&eutlcal
size in the case of dispersions, and by the use of
20sutormulation éconmlé@nbon'pom tions may al so contain

adj uvants su reseryatives ti. e
enmul si fyi ng ij\gee Mme Plan amaPs p%r}ssﬁa% 8 © \§§%’ é}%eggg\[j,ew ?18?11 devices
Of krﬂi\:ﬁﬁml’tﬁ@awf ForléXaftipld, 204 feeférfodtenibydirient S et peutidddinposition of

sterilization (&uocedur es, supra, and by the
i n@P driegHon san hey adsynistergd walé@@f#dd?leﬁrmmaﬁ@nmg Hyegtion device, such as

SSEDLErLARUATI B BUAPRD, o 59 Aposshancl o Shees) sgoasna
251 4880, |4$Z9()c&2|4901ag59ﬁ,556 Srcmpls oefwmlplmmmmmmts and modules

chl ori de andthellkel t itions, In .
ad efqlghfhemrgﬁegﬁg‘é@ Jggéreﬁ.b & oﬁ%oﬁ A&}P% which discloses an

PhtgRaL1L hﬁ&b-lﬁﬁ%ﬁh%}iﬁefopflﬁﬂ&ﬁ gjnéecﬁ@ﬁiéh aPY c&lﬂ?olled rate;

i ncl'usi on of agents whi ch delay absorption such
al Urli. RatentiSo.0k 148641 84.,evhielm disglebexta therapeutic device for admmlstenng

medicants through the skin; U.S. Patent No. 4,447,233, which discloses a medication

30 infusion pump for delivering medication at a precise infusion rate; U.S. Patent
No. 4,447,224, which discloses a variable flow implantable infusion 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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When t he conpounds of the present invention are

adm ni stered as pharmaceuticals, to humans and
waaeonmre20 t hey can be given alone or as a PCT/IB2004/000484

phar maceuti cal conposition containing, for exanple,

0.001 to 90% (nore preferably, 0.005 to 70% 20 such

swblcmh&c@sgto% osgotigcdrpg delivegy exsteant Mapy eBiehPyritimphants, delivery

p er.
HhhL R BERH bl (FRRSPLAREITAL B oo
t he conpoundm @ﬁahfmanmimsma,tthe hvami trmnoclmiml rahtlbmyeshff the

usedlna5|tabl drated form_ and/or th
p & RREEQR 2P 05| O%ﬁ%}sé £Q SRSHES RIPPTHistibion vrvrqv &9F pxample, the

ar 1 .
53 bl U k) RSB BN BpRECESPOALES Ty o
s kthlat thie therdpeutic tompaundalof dmsagremloavmss thefBBB difalesiradd, they can be

or B G0 e R oy TBHOGER 1 RS O SRy roomes,sce

an@gnU Ofpatdies 4,821 8 VE 5,37AI8E /0t 5 949 S3. Iﬂaeeﬁﬁcgsﬁaemap @ompnse
achréve the desired therageutl C res onse for a

paend @unme npdetiesirhicle amgpse Pm‘recby]tra@ndrteﬁbu@ sﬁemﬁc cells or organs, thus

adm, ni h in [ e

IOThgﬂhse ?%({}f% cffru%ndéh\%g\z/g?g §g1</§é lfané&? ¢)I5§9)alp \?glrn p%r(f/rmacol.
of 2%85)%33@@&@51 ta@gétmgtrﬂcrlsnesl mahwlfonu;e bhisiotia (de¢) é. g DJ‘fS Patent
the particul ar conpositions of the present invent

emS Q840 to Ipw e, )e@raew%eér(vmsrawtcré m&%&oche’ne&ophys Res.

R oD RE 2Bty G0 bR e ) EEES LR s 140 M.

ex@mtsmm_l QT OXSh dnppmvidrob. U gentsdrepadived. 3521 8(); snfiactapepkotein A
15 e eHoRErBrest e 10D ch Bl sial 105 11D O SR SP which may

paédm;ﬁ%%e fb?rﬂﬁﬁﬁbﬁé &the ﬁm%ﬁ’d/rﬁdas WL ad@ipotRifts of the invented
wei ght, condition, general health and prior nedical

hi mplncyleefplfzﬂ éScpmlclee:rtal H&PPy & Bisdt Gkm. 268: 0P Qe séeaal sk sKeinanen;

verbh kRl Lt R ARp L KRR L oo

I eBfdinomdRide U me IﬁlBﬂe emesdafﬂebeoﬂtheue%ﬁt@&i itheetharpétitic compounds
of the pharnmaceuti cal niposrtr on requi red. For

20 exeirtpe enventien ¥R ;f@trrurlaﬁd by linaspmes; ia @ imie prieraedserabadiment, the

do

¢ npypthes b A AU oty | i pERLAEE FBOAERL U therapeutic

t h@dmpcﬁﬁdsunr thel liposonied @re dedivareklibg\behishinjedibai foexjsne proximal to the

t herapeuti c eff e% and gr.adual |y tiunrg :i\]ze t he

d OWHIE Of; HY feqtiop, d'hg gempesition mugstbe \FEtent ﬁhﬁt easy syringability

ge | Folo Yo}

rETHE, L afusEbl AP Sl o SIRRor of B RIS d 20360 nd must be
25whprebervad dgamst theesntaminding ef fi@rof misrscrgpnootiorhas bacteria and

t hﬁlrél%geut ic effect. Such an effective dose w |

Iy depend upon the factors described above. It
' s pref err edmthkthacdhbodimead tHehulfin hdiocRneNditbodies of the

i ntramuscul ar, int rgs)err toneal, or subcutaneous, )
pr afventiy| of'mbg ﬁrpmnlgat tegprevent 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
immunoglobulin 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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15 proximal to the site of the target. If desired, the
effective daily dose of a therapeutic conpositions

waorenp4lomeadm ni stered as two, three, four, fivePCHIBOOK000484

nore sub-doses adm nistered separately at appropriate
i nterval s throughout the da%ggoptlonally, in unit

éagé\l?eégmésthm Imanynpl 74:2p%483 b hisfipparficamp Eleianbvhen the

or gl?tﬁaroﬂiﬁ‘é ke ﬁs%é{ &e%ﬂ{;é Or ?%Verﬂgl%gélﬁ'}(f?l[ g&n@n@@& atlobtidr®

era to a mnrs oun

phar maceuti cal "the?ﬁbéuﬁéﬂlyl effactive esappoi theamhatoid arthntls preferably

Ther peutlcc sitions c e .adm nistered wth
rre&’ilg aiﬁ%tb

IEtgsulydn an: Qﬂ’avhm fien oRPrayEmlt & thepatients, more

5PT fefifeddn %HJ‘AQ?R e a rﬁﬁeﬁﬁﬁﬁ& o‘flﬁﬁfmgﬁﬂeﬁ ﬁ e9En more preferred

the 1 nvention
hypxﬂeARCd‘)?Orﬂrelunmary Definitien oﬁlmprownextthe devi ces

di scl d i 399. 163 383,851,
312, 335, SAbEAFSmTery DRGnTaRe! InproupmR g agjinet as

5,312,335, 5
4, 3969iakproVerieib i Tefder WBink CORMIT CTIRAPSW SIIH IirltTHEnEE WJ)

useful in the present invention include: U S. Patent
Noand4= 28%, i6p8gvemtent in Hokfollowawy asssessmehtanPatishePain Assessment

| stere a needl el ess

O 851 P BB S RER SO T Rl (v, Paten

di saFasessa Dﬁ%lﬁgﬁg* dﬁ:‘ﬁt&l%a%@ReMﬁit'@CRPer'm
nmedi cants t hrough

vvhl ch discl oé@éUQ anﬁéeﬁ(é%?(l o defiued infthesane wemwlth@O% and 270%

U S. Patent No. 4,447,233,

St BT SEAY 4f FyRAAELPS bV o0 S ot o

i nphanhablogy ﬂ)reflimsmm Mhﬂuicat mn{peévemn i Rbeunsatoltd Ugthritis;
del i very: Pat e

15 anAgbRHS R@e‘éﬁl’t‘}&m G@P?l/%?r y2&yJ38em havi ng mul ti - chanber
conpartnents; and U. S. Patent No. 4,475,196, -49 WD

2004/ 076620 POTANBYUGH oResnd tayshibit adhessices be evaluated in an animal

psgghélcsggtr rglgqr?c\ﬁlcétlrnyee({f efﬁ%’ éﬁn rﬁl\x/% ﬁgbotr? géltgxiﬁép Ke&%stpaoperty ofa

t hc‘tﬁﬁpdskidnl cad be I&vilhﬁe@by exdmingfy thabbiliedate 6BRpSunditd enhibit, such
human nonoct onal anti bodi es of the invention can be

f oHPIBeILME Wise by dssaxs Iayptto the skiledprartairnien {itherapqugieally

4. 439,196, which discl oses

20X EiRiSe ﬁ‘fﬂgﬁﬂt 03’ a%ﬂﬁ%xﬁrc%bﬁl BN L4 Ql%@@ tufHot %]h ydes ort]heerw1se

30

many hi g ydrop C Cco ounds o ensur e
t hanelpwateisgmptomsaunadabjett. tOe ofmrdmhnymmlbmahsm IwbuBBEi: able to
(i desi red t hey .can, be rnul at or exa in
| frsSGhas Sickgmaaionaa O sysh fisar g i 1SS seventy of the

g e%lg Ebecii‘s Qym%ﬂs}mg andah&Pirficflarcommpbiitiondr fdifte 5ff§dmﬁ’1‘i‘s‘?ratlon selected.

noi et i es whi The ahibtysdltheaitibetlies ta tieed popte@dntipsoﬁasis can also be
pec fic cells or o us 10 nce targeted

S P el SEry TRt el g SRR Sosor ST & n.
Pharmacol . 2R ositfonafidt B ¥ttty SRAANE td Dk kieBBthat the
include folate or biotin (see, e.g., U S Patent

5, ePPEpaSit®Nis delixgrable by syringen Hheddidesto(waterz theeccagier shn be an isotonic
( 1191%?%6(?&9?1@ %&hu@ﬁ,%ﬁl, pgﬁ%l (for example, glycerol, propylene glycol, and

IpOSOﬁES may conprise one or nore

liquid polyetheylene glycol, and the like), and suitable mixtures thereof. Proper fluidity

can be maintained, for example, by use of coating such as lecithin, by maintenance of

required particle size in the case of dispersion and by use of surfactants. In many cases,

able 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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Commun. 153:1038); antibodies (P.G Bloeman et al.
(1995) FEBSLett. 357:140; M Owais et al. (1995)
waadooiae®mb. Agents Chenot her. 39:180); surf acPEmniB2004/000484

protei n A 15 receptor (Briscoe et al. (1995) Am J

si. al 233:134 , dlfferent speci es. of which

%ﬁﬂ%‘é&h REOTBPHANS B e bERIERAPOA DK HcHusiRE Indhe & mposmon an
as RIRARA ALYk dnni’o%kﬁﬁ le Rl fonBstéftat

a%?rel er et g? bgoﬁﬁl . Bl%e C]h%gw]n‘?zgg aeoréelatm

aI so K. Kei nWhen the Mﬂze c¢mp|¢¢lmlne nm(ab%@pz)atdéﬁasmddscnbed above, the
346:123: .J.J FI dl 199

e el Shinsiatid Gripaale Pt an ipgr ditvent or an

51 nseixtiladIb edible chdpefr.apeuti c conpounds 20 of the
invention are fornmulated in |iposones; in a nore
preferred enbodi nent, the |iposones include a

t af;get. ' t preferred enmbodi ment, the

a{, Biokehd Wcfios %t Tn/ehi e |liposomes are delivered
by bol us i nj Haina® Bnti-0L-4 53htiBodiEss IIEIS ¢fQhé Pi@sert tHWRAtIGH (including
i nfection. The conposition _nmust be fluid to the extent

t Hirivatess agd comigasips ok the apbihadics) and coppasitinns gprfpining the antibodies
10U r@:ﬁrbetdggd O HrfekPOE n%trmzfnqﬁ\;ou&g fe Sh PR 'f)ex?tﬂ:dagghcatlons

be 25 preserved agail nst the co am nati1 ng”act
of m cr oor gaimi weenbodimens, Hmmrxmntlhochasjof theliyientiémara used to inhibit

e T N R
l.
t t\gltﬁ&ﬁ[ﬁgﬁﬁﬁh 0 EQ&Q&I%% By oé{& ?’E@ﬁg% l%g(r:]ﬁj% -2. By

t h&)n&mtm@ (lféycmﬁbodWwitB €36 (ek., by abl)lﬁnstfaﬁﬂgﬂiérahﬁbody to a subject), the
Fur t her ref erences can be mad to "Cunni n%{[am Rundl es

15 ¢, abglityof Iz 15¢p sigpalthroggh Hoscfals rpcentquy pyhipstes) ai s, the production
ac&i T’Nl!‘(% Sg TO{%IEIE I‘ﬁé%/g% gléh&gﬁees%%é(cﬁhagemg %gk{ﬁ%ﬂgd nP\]referred

conj ugat e degr ada

| ramtibodied/bind sl spitopth . §.717arﬁ8.ﬂar sabonits) sudhedsdie %lema subunit) which
(1995) WMaternal -fetal transfer of |nnuno%lqbu ins, -50

vx@rz m;fwedlzol Srayy theecdaagagressly intibit A4 érlg@uq&ém production,

J4:.279-28 S_1.S artl [ evant when
¢ N O o G S0P I o a%?HUﬁﬁ"%Yyrs keSS as TL-
20regurrent spontaneous aborti on "therapeutically
ef fective dosage" for rheumatoid art hritis preferably
will r esul t Aleragtivebrbomen entibadicsraye meskitointedereo¥ith IL-15 receptor

e E b B DR BB SR8 s peessng -
M4 ypaﬁ{rgrag sgn of thedll- ﬁ%\%ﬁor%r%?ﬁw@ﬁmqp@&c%t& on of

| mprovenent. "ACR20 Prelimnary Definition o
| npr ovenent Insindtser ersbodament, hmm&@%tlhqiras\oémwenmon are used to

25 BB TboL T drstheer i an i PGl R8P S EEL LGt

Pﬁhhl%ﬁingpﬁbéll ARSABAThduddd bYD er st'?ﬁ’éthﬁﬂ& réhiel @%/toklnes such as IL-
assessnent AS), Physi ci an o al Assessnent

Pad.edts with TNFoc productlon by contacting the antibody with IL-1 5(eg., 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, rheuriatoid arthritis, or inflammatory bowcl disease, or an

Y
infectious disease, such as HIV), by administering to a subject a human antibody of the
-52-



Sel f- Assessed Disability (HAQ, Acute Phase Reactant

(CRP or ESR). ACR50 and ACR70 are defined in the sane
wow4idebo 750% and > _70% i nprovenents, respecPCmEB2¢04/000484

For further details see Felson et al. in Anerican

Cal 1 ege of Rheumatol ogy Prelimnary Definitia
| %Yeag@wmn TROWH SHFREl 1 19 TAR q{mr?w%Ythfsilwéqﬁr .ﬂesantlbody can be

RAaRRL R aﬁ&l%%)al&l% wiftedoft? theT u@il 'a%érﬁ,ysuefl aélan anti-

compound to 1 nhibit “cancer can eval Uated in an
annﬁmhmawmd@ensyzg sanstenoatil ot momteocﬁdﬂfmﬂmamytom agamtyeom a cytotoxin

tu Alternat el this rt cojTposi tion

c oLt i GBS AR Sk TG R0y S the G g et o rovent the
5 CANPBUREdihted dizBhdei t, such inhibition in vi tro by

assays known to the skilled practitioner.

t her apeut i cdnRyag@ular tabodimens myman a@flbqiwmfrth@wwr@ invention are
cP t%rhd af gptoﬂ;p \;e%?sh%ﬁ}nlé %ﬁgﬁ‘f (R%)e%%lh %nW) S(F <5 11m1t the role that

|ora

S KLl 115 playstih ¢heaprogiwesibtl oD flalheatibe asdd&ia&ﬂﬁhﬂﬁdﬁélﬁbs suchasRA. T
armunts based on such factors as the subject's size,

t vells W@F}IW}’&D‘H@ helper pells; arg 1gwmd01ﬁ§he HiptioRand maintenance of

p [

10 DB FRURGRL 0k, N1 R AU SLES A n i
prigfVamhatopopathwh s \emah althatélg leadIo foial deatractichcadrifidapacitation of
to methods. well known in the_art. The conposition nust

bdhespatient with R s Logaj sxrghqskq;é)féhlérﬂla)fs%eytrﬁ@ both in the activation and
CIRHI S8 YRRy TPAEan Bl v

sdhetrolenf etllsan e, prﬁ@eysi)dm G RA 1@0?”33' aEpro@fisy odeby IL-15, which is

prop | ene gl ycol, and qui d yet heyl ene gly
15 a8yat Pﬁézqwféyacram%w%w ﬁﬁlif%ﬂégn?meﬁéeﬁctlwe@&wﬂs then: (1)

19thﬁ1ym§cQ?§}gag Pgté\?]a?lﬁﬁ;ﬁfdggjj L@J Tﬁﬁ%}[‘ﬂgﬂoﬁ}lct% lﬂscﬁmﬁgcfed

coatl ng suc I'nt ena urre

paidckaphagsi preémbote the eytasés offmate $Pa5%NAT éHIIIChCBYatHﬁﬁ thaxk, continuing
surfactants. In many cases, It is preferable to
i g engte. i 1n addition te ie pffects %TNEy@aﬁm wmacrophages, [L-15 also activates

ﬁlie%t?(%) gxglrs] I?:Jra]& ﬁ'g(ip 1623l B:g?1I ime uP_o oblﬁlgl:s%:rtgﬁs% rpsﬂllcgzarfg/frﬁeumatmd

20 - FdctoMRyn{Hedis 076620 PCT/ | B2004/ 000484 the injectable

conp03|t|ons can .be braought_ about_ by including in the
conposi ti on 46§ axwﬁc}ﬁ yiibagies ghtheprangan capbe used to

az)mhteor lﬁ&%@ %Pegaﬂg fgflg 8f8 .- “{ﬂg%ﬁtag% A C?’I tggsg can be used to

t1ve conpound Is°su y protec
alpmment driteeat thiswtiseasel Reryexlampbe; ahti-YL-d drntibadiey eftthe fnvention can be

exa th.an inert diluent qQr an 5 assim| abl .
P oS h et ot s aps SRR ffesytes involved
25 qu_antl -1L- 15 antibodies to IL- 15 of the present
invention (including derivatives and conjugates of
t he ant i bod i Tde)hugrad antibgrbes dafithesresent irnienfiorgmiaj be used for inhibition

antfpro gressmn 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.

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 keratinocytes.
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10 can be used in a variety of in vitro and in vivo
di agnostic and therapeutic applications. In one

weeiadidsent , human anti bodi es of the inventi onNPEI/EB206kH0484
to inhibit 1L-15 induced TNFa production by T cells
and/ or nonocyt es/ macrophages, preferably wthout
i rifeBiingoytps TNFBIRIOF comstitueats af ferRRridrrpys sidie epijhebinl Hring of
S - 2. .
( Aot dsid CMr1 5P Ao iRPR wherRitta By b dolplcK hetwork of
t hetdiinaslaint igtowthffadtbrs 1 SonheoSviginia bretproduegt by fkeratinedyies themselves.
receptor is_inhibjted and, thus, fhe praduction,  of
TNreratigocytedarived A%dﬁcﬁonwgw&é;}? i§ﬁﬁ&&?§5‘ﬂa§% peliferatiqn, and
| N Pl P, Pihy BREIESak ih yiih 8RRm

5(e. .?élggﬁc?caﬁl gr q?g%uﬁa%% sdc'chaas t‘l’ﬁve garrrlra Su unit?etr)Of
whiecdtinoaytes spaaedsed whicH keads3o @pidermd nyperpthsmwhige Gussppensible for
inhibit 1L-15-indyced. TNFa production, . but .d ot .
| LB A FRHET Biscran e, TLER dissiit inslufe hrpuig discases
CYdubk h§)Soriadiy ahd aplcldermtitds, adWhR hdrdvedng. like WiRhic hand eczema,
antibodies are used to interfere with IL- 15 receptor )
a-contegt dexmatits, oixal waris 6 lagsogiatedbrcutanaous T celb byamblogna, impaired
on_neighboeuring cells. r ing 13- and y-chajns

10 T PEGHRERAE $h SamediBEROFREhOng e R Bobiiy naHordifety. e
I eigegtion providannétheds fortresingan preventimnsiRhtdisdedireby @dministering to
the invention are used to. 25 inhibit |L- 15 induced T

c datients ghymapeati-Thnkd Btibpdyef the invienten iqancaTagunb Fffective to treat or

¢ A o id eratiohn .
0 e 08Ty LS GAR00] AR o v
Asblogk dr ifilNB# pprakeitatdsisin psinyasisorelace épidertriabthacknietsdd psoriasis, and

wth IL-15 (e.qg., by . admnistering the antibody to a

15 o\ OV PHEOR 9 PG GRaSLE PSR s i gnal ¢ hr ough ¢ he
IL-15  receniofs higo hidaliates ik MRetion dFftestingt gf)ilthelial cells (Reinecker,
stimulation by IL-15 is inhibited. 30 Accordingly, in

y et ah {03960 Gasmbxtiéraiogy 1 11 #2061 &k ipecifivabntiLol gneaistes

a haod for treatin [ preventin . di sorder :
e g op £nip oy pnetia, B i o it dirl BRIEER celltings and,
astheefiré, 3 involvied &4 Rt gafidsi3rdf i flamrBhtolybdvielieadey e BY celiac
wcl di sease, or_an infectjious di sease, such as H V),

20 pydigagsg. nTherteld ofdLt 1 i syelbfiseasesisishonsn by the ssirglive pvartiepresentation
- 0 7 - ' [
LR BBER T RAPUPEO a0l LA e oo
ana0/ea38y). c Thud)dt haz betmsiminer thak 1Al IHhie directdy imwglved ihthe initiation and
anot her therapeutic agent, échCh as an antj -

i inpiEERmRGOf calipatiseage. Accopdingly, 1§ aggthepmhedigreah gpiirl--15 human
| kB OB Mtﬁaﬂﬁ%ﬁ@%qnﬁmlﬁn ,et.,%mzsﬂll W%@ @{ﬁﬁhmﬁg% glffects of IL-

conj uncti on r synergistica e an
25 t ol 5) camabe usedpo éreatrandtdndo pevént-cibaadisiast byl adinsaesisreng the antibody to

a particul ar embodi.nent uman anti bhopdies of the
° DD amaah DV 1 B PoP P RO ISSE buent
rheumat oi d ahtlaitiohsit bi¥Heen Ththdasy the aflieRord bftht piclént invention

rol e that
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 to inflammatory diseases.
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I L-15 plays in the progression of inflammation

associ ated wth di seases such as RA. T cells,
w@a0otioask@r | y CD4+ T-hel per cells, are invol veRCT/IB2064000484

initiation and maintenance of 10 inflammatory

rocesses in RA. TN anot her cytokine, .is als
anol ved i n Hypan ?‘H%l‘:ho rﬁsgp%% Qwﬁlseﬁsan be used to block or

ulibhiBRted SrrdcRask I%ol g é&kéglatg@%th Lfﬁfebt%hs%‘s@ases siuch as HIV.

i ncapacitation o he patient with
s yAtdoedingly pénother 1$e foir d;csaxmhla@ys ofthe nb@nhon mchhles the prevention or

activati o?iﬁnd. racruitmsnt R? T cells and in the
i FEFGERE Q1 BHecriqrs d1Sg3vgS: 58wl Y 1hf | anmat ory cyt oki nes.
5 The role of HieekampR &Bﬁn%&ﬁés%ﬁ'b@%s&fm%rb BY 24 WfsStodliagnose a

process whereby | L- 15, I's 15 synthesized by

maariehydglessaseis mepdiated hy Hellﬁ Smﬁnadlweﬂw antfhadiescranbatused to detect
T cell s.&h nacro agtiv t|on

258 i s A P TR S O Y 8PPce o

prigiked & ther rédéﬁto?@ﬁrécfepﬂfr-tfdiﬁﬁ@ hiuhan 15 18))dThe ddtdckion of such levels of
activation, thus, continuing, the cycle. In addition

t dLi tscagrthenhescosielatpg-toceptain Wswwaﬁe@s Altergtiygly,ghe antibodies
a

10 b Kb ERY oAb BF Blok 1213 BRI S el B phevant o pmetiorat
fahsem;e W@escmseébyﬂndﬁrfgﬁo}mnantl -1 L 15 anti bodi es
of the invention can be u bl.ock

even he .
for egoi ng. ofACRIPEORHly fescrips dhien el SRt tibagies Pﬁ&@ invention

Can e cH3AfitiRereVEUES e Bother 8re iHrspeHiis 8a3%s, eB0%an
exanple, anti-I1L-15 antibodies of the invention can be

uSBENUNOSUNPIESSIVE agerft|on amanti-onflamydditory weewtenncremrtm euearall anti-
tedl u i NVo n RA , The.
15 o ipfmRL tredn SRE R Gy BRbE Rfef1B g 45t (& 4F pfRBeomplex) or
| Ndah Bk bilMihisteded REFRPALE BDhOIhe Aberft! T tHeUstedr c@s@‘?@jﬁrzﬁ@ administration),
patients with rheunatoid arthritis who have had an -
i ﬁh@@@f@@dﬁ cprbpatisiaisteedrbelhtn, plsrareongurienty mathibe agent. Suitable

oafaffie SR AP bl QA BShRUSIU ) L BIE IR DS (isease-

arrhdsmfﬁmgantisﬂleumahudnrgg) irhmiiﬁosmbprebﬁveagmts plieevdtherapautics, and
failed treatnent with a DVARD. Hupan anti bodj es of the

20 prhseu#s 2850Entihe humes an%mh%@ca%réalgtte thy) ig¥gatign can also be
| Rl R o RSB sl gk 15 15 expressed i
varil ous ceI tissues I nc | m)nocyt es and
nmacr ophag es Infandﬂhdaémlsdchmenteﬂxdrﬁutﬁan aotbddigs cafrthle invention can be
ker.at.i.noc

1 0 a th 076 F;C;I'/ B2 O%O ibodies and
KAOTHmRGEin g @P@l Hﬁ‘j‘ Frtho 55 shegigiepnt

arlﬁ 1 §RcBRIANBIdI&. A 'cBﬂnBElaﬁf)n ofﬁ‘h@ 9?@Enttﬂu%§aﬂ%t1§0diéd' ®lth CD4
of keratinocyte Erowt is nmediated by a conpl ex

25 nepepifik al@tibOd@,%tO@ L2cpecifid aglingids araeansidsredqaticuddrly useful for

\A/rl_F F roducﬁ?d bé( %rtatl no tytestltherrsel ves.
Ke P%%%"Pém‘d‘éer Ve AN IS to T cel
accumul at i onAls@wethid e 8kd éiéfbf tiedysteSent ifventiotl art Rits comprising human

psorl ati c pl aques. Many di seases are known wherein the
(AtidL- f antibodies of the invention and, optionally, instructions for use. The kit can

further contain one ore more additional reagents, such as an immunosuppressive reagent,
30 orone 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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keratinocytes is increased which | eads to epidernal
hyperplasia which is responsible for at |east sone of

wo bw4nadeat ed di sease synptons. These di seases PCDIB2A@/000484
chronic di seases such as psoriasis and atopic

dermatitis, as well as conditiaons |ike chronic hand

eczemn, conberordinglynpatiepisdreatzdvath gpgibodies pthe invention can be
aSRG i hRAbWALE aifhinistrati

SRR A7 b AR o SER Ul iy, SBALG  Hhrion o
di lainetnesitibéddyc of ttie ngleytiorn)vath anviten thevapeptioagandssunie ahadanti-

far .treating or eventing such disorders by.
PRSI AgoVIEA ETIARES Of HBRER AR hefpeitigepfiect of the human
5 andrkiBeghys of the invention in an anmount effective to
treat or prevent the disorder. For exanple, anti-IL-
15 anti bodi da ysf andtieeriembodinient, lsumanpatibedias efghe piventon can be
or_inhibit parakeratosig in psoriasi reduce .
et ree FRERATUR R, otibelifieeAk fook Piifss
prigdndrs@dpressamt etegatéIROSHtR Bavd TLPEPbda#R t6 thdilsutface (e.g.,
al so nodul ates the function of intestinal epithelial
c anebrape barndarrboung fo Hi-15 recomey byalinking spghetomnoyids to the
111, - _ i f.i |- . S .
10O, Pl igREbg b frovides iR (PR Ricing ox wvo, invivo or i
I Ntigs celidxpegssing €Li18land dL41 SIrecepsordag,, withhederéatabde labsl, such as a
invgilg\/ed in hhe at hogenesi,s of infl ammator bo_l\f,el
i T8ERK810PE, 3;{1u0TEAePLOMRPUR(L.AZLIZY MY FSNEYBE CRHaciH) n
such di seaseginSenboiheR of B pt&deRfinv¥ftion are described in the
over-representation of IL- 15+ cells in the snall
i Mbdewingd@inplest r eat ed patients with celiac di sease
(WO 00/025 ._Thu i t.has _.been.sh hat -15 is
i rectly | nvEASRIGR Y RGP APLTEF BIFAA DT ol RE e Skamples
of whigh kigsul 8 hSERSDnstAFdUs Gt Yimitiflg. aTRE &titer@ SIBHqIBIYe, Listing,
anti-1L-15 human anti bodi es of the present invention

(i figures andi allrefererices, patehts apd phblishadpateat 3pplicatians sited throughout this
25 1 C : t ent celiac
2 uob Rt L B SR bRl R B h 0L

an amount effective to treat or prevent the disorder.

In addition, it has been found by the inventors of the
20present invention that |L-EX8MPEESpronptes the

formati on of new bl ood vessels, a process called

neovascul ari zati on or angi ogenesi s. Accordingly, yet

aribtdmpledse Geiertatien afiCnothrgetedmi8®d t he i nventi on

i ncludes the prevention or treatnent of diseases

i nvol vi ng neovascul ari zati on. These di seases i ncl ude

a (YSstrabtorPdf LONEPlaPoeXiRb GBetbe! y on or are
characterized by neovascularization, in addition to '

25i nf | ammat or yTiti pesasid pICESH comait@eay/E3pBEXdol fragment of the murine Ig
PCT/ 1 B2004/ 000484 .Hupan anti bodjes of th I es :
| RFBKY PE IGP05 BARBETEREETS BRbRRS Grainen B2 PAB'C senomic
ef h@els pdge librark IMAEHIQR kAt €61 22:11187] 198Dt ThiseBorBRABdSnent was
such as H'V. Accordin anot her use for the

ly,
arrubwlatecbiaicothe pio LEGoB Ryl f Mecalaaid PGB Marshit ab Gene 32,
t rfsalt-c{%[‘ﬁ%’i). lI‘ﬂE ?xgédyoclﬁﬁindéeal?&%gssincﬁrdgd in Iﬁb\é'n;u extend downstream of

30 the EcoRlI site located just 3’ of the mu intronic enhancer, to the Xhol site located

15

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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5 For exanple, the antibodies can be used in vitro or
in vivo to diagnose a variety of diseases nedi ated by
wo ko0dB7668peci fically, the antibodi es can be usBECI/IB2004/000484
detect levels of I1L-15, or levels of cells mhlch
contain IL- 1§}on t heir nmenbrane surface nke

t hei r recept BISA(GEBRS B B g stfied2s f Eﬁﬁ‘gi A'I1h7éEb HindITySmar

%én?@a?@xééﬁ&rﬁdtﬁpﬁtﬁnﬁfand Sdsclonet %ﬂot}hﬁﬁ‘ﬂpﬁnal dlgested
correlated to certai di sease synptons Alternativ

t mBlaesciipo@iretagete, adobs GA)e dhisplCHmbiragoentisiteos from’ the HindIII

I L=, 15 function.whi ch a reet or

Ll TosatiRopBiale L S i, B St SE 162hsed within Crnut. The
5 f yeadfi 1a£§1dm;%vmgé.s$ém/wﬂes&w9§a,anb ihrafely Aﬁb Smal/Xbal

anti bodi es of the rnvention can be co adm ni st ered

wi fragmenefrom RICKaR, ssteading @ioap@etsinta Iasg@nn §mtel %.to thenXbal site

{ ar
SRR PRy S i ATt i
Thﬂ'ﬁﬁ{ll |mamemmw tHel Sikaldite Canﬂlh&leagbﬁﬁtesilaﬁ c&Bette inserted. This

i mrunoconpl. ex) can be adm ni stered separate from
t f8SsgHe Rensistyof the neg gensrundgitie trapseaiptippal control of the mouse

10 gJﬁgre 'gg%ua%naset(ﬁggﬁa?enpﬁ, b(&ﬁ)’faﬂﬁﬁé LAt ﬁh%f &1 (1987) Gene

fter or co Wth t gent |tab
t Hdr éﬁ}é’ &) arsl @gpdaining |thﬁ:1bglﬂ1mlyalnnyigtlm tlar(?vuII/HdeII fragment Boer et

2t (1000 PR s GE5her Apu Aoy dL cps At eoiind from the

C el QK P edtstiiSod BTy IREWASHEA AS (D99 ERN $5: 18- hléﬁ‘i‘ﬂom which
anti bodi es according to the invention can also

adh¢ neosqassedlg was exeispdipscan EgoRIfHindbhGagmendand h@ckpyd intp

s O LR AT AR e o

otwrexaiged Bomi SEMST (KU 199y Bo4RFBEIE didestii) blunpehded adddubcloned
I L-2 specific antibodies. A caonbination of the present

h drighesERbet ddhepleamidT BT 3p éhe qrPesitgenisionf e genomic
us erﬁ ?&ﬁl"éhée'sc THE tréskﬁﬁgféjﬁasﬁ{lg wad ﬂgéé}fzreg q‘llﬁl%{)jt I &Hdaz[ fléf'pes simplex

or treat t ol nmune di seases

t rvarus hyanitlinedjist (tkm sassétesasviniented té hidove Carparioimedtef ES clones
present invention are kits conpri

20 5 RS hoBO RRUTE BN eh derHDEs PY g@aw& et al. (1988) Nature 336:
opi4R Y3l M¥his daeﬂt@le%gl&yéfﬁle H3g sedaué%ﬁcéﬁ'otft&atﬁhgeflyﬁlta@ﬂted by the

contain one ore nore |t|0na ents, suc as an
i maeuse pgk prmﬁl\/@drwdlg’émlylatﬂﬁl site, adescnibaddryelybulewicz ef al. (1991)

{ f t t
o AT BT ikRen e ERmRtaskelenh Cheoint § lptofh
b t
b P et orm ek 3’0‘5‘53“*5@%%‘%‘%%%%%2?%‘“ to generate s

25 pamtaEow g¢soomewhichbaobesn pgerted paprp expressiqnecassstic vt the unique
[ﬁﬁxﬁ%ﬂ 6P th gfﬁ(rgtrtQm{l g\#&{“'['hg '?arggm}ge ect: gvda' thtn%nazleh Yvith Pvul, which

nIS ere St mu ous

f @tsomithig phadmid bjfuemdes, Griodto ae&twmfatwntlmbtﬂslcms. t he
i nvention) with another therapeutic agent, such as an
anti -

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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i nfl ammat ory agent, which enhances or augnents the
therapeutic effect of the human 5 antibodies. In yet

waemthaw2enbodi ment, human anti bodi es of the | PUBE2001M00484
can be wused to target conpounds (e.g., therapeutic
agents | abel s, cytotoxins, rrrrunosuppressants et

oCME} fasgefme VRCIRE Was plectrapsraied e AB-1 Kelisbsthe mgghods d)escribed
ES% St fgﬁgﬁi @g‘f’ RO%IBH Ho PRGB! ba3- %%)r %ﬁ&ﬁto%ﬁ@ﬁ cells were

npou o t’he 10 ant
i npvleitetl iint 180 swm plishes stessdemsitnofiks2 fixor0°® Icektﬂdhsh,l A@ee24 hours, G418

i.n vivo o .vitro cells Si
V180 izl phisive compaieatise SRLERS MMy wetgaed 1o the
5 asmadiuf2 ShPURBLreAStanelbled Wﬁﬂﬁm}edctg RRO4HHS ovéier 9ﬁ§§'smClones were
or an enzyne co-factor). O her enbodi nents of

preiskatt trypsieiaed, @hwdubm@tew pdstens, and fusthef @iplaudwdn gHalf of the cells

Rt e MR S ey —

NOfec&RbiBONGT Eét@éerﬁﬁeo%ﬂahb@z{rgétlsﬁqﬁdnﬁéb The contents of
Sequence Listing, . figures and all references, patents

and publ i sheBNgatualysisy# Gasmad Of by Soutem blobhyntsigation. DNA was

013w 1803 BSOS i D20 S0 £V, 199 Nt

t aAgds Bds.oc 9129530 risbllatedtgbmmemA@Aa digasgdtwirtgSpedahd probed with

contains a oRI / Xhol| fragnent
of STEo s ?@@%ﬂt P ERaf o % 1 abridigs fnsqgyence between
9&Re md in@bnit@an AR e Hl&@lﬁ:h@@%gﬁ CrapR A uGecth é@’@i?o Spel

phage library (Marcu et al 2: 187, 1980). Thi
gefiegment fioayme wildwype lsuh @hd ndihgnostis . ﬁdcbmankl/fﬁmﬁamu locus which

15 5 S hodlordedGsy EmusnBL T e i aiebR u€otor R o prpssion
Pl &abdBite R¥AQRE acSM sitd)ean1982 8418 Bﬁd ELORIrestdtif cldeab@bened by

just 3" of the i ntroni ¢ enhancer, to the Xhol site

| obeutleasn blob snaiwm?t dipglayedithe @ 6\Jabs&neéém@ fndi¢agive aﬁhomologous
: L%Q(ﬁnﬁ@ g%ﬂ?ﬂ;% R lgéust %e%ggxqes were guvﬁl?rdidgegte 1{1)1 the enzymes

repeat region een

paBﬁﬁgﬁstXn ahd FQORI to vebify it hQ4¢t0r Bifeiated homolo gously into the mu
PCT/ | B2004/.000484 . . The targeti ng vector

c ofeBer Yheadivhedizgd patheprobe A, Southerblals of Wléﬂrﬁipe DNA digested with

%WY‘@? Egl geél%qgégﬁgn%scrl S?ﬁ ((%gs gggﬁ‘g *éﬁg&‘wely’

J oWhaﬁas(ﬁﬁé presénics of b Girgeted maatieltet is mch@mdisb)f fragmérheof 7.7, 6.6, and

B Siet g &l EEp bR Terenricsied b e Sl pigerighowed the

|
gp&?ga)j(tlgdng?ei gétgﬁi%ﬁcshnng;[ %ﬁg{@‘% $RgmeARNidMstic 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/6J 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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fragnment from pl CEnmu, extending fromthe Sma | site in
Chrul 3" to the Xbal site |located just downstream of

wo be4haseo Cmu exon, was inserted. The resul ti nBECT/IB2004/000484
plasmd, pTARL, was linearized at the Smal site, and

a 0 ressi on S te inserted. This ssette )
o RS Rl ebnmib o tn i Jumeta sl o ety palivdated B R sount of agou
COgYak e&lo&iloﬁ hgeriR¥d SRont thePDDSANRAEY, ¥ qseaslscmﬂm/eﬁ B&¢Kround.
pr onot er (XbaI/TagI fragnent; Adra et al (1987) GCene

60€C1opss 720 anslrt 8 updusied pnb' lpwa)ep@ntaﬁo k:knacmw &t lowrpes¢entage of

Pvul I./ H nd] | {
b A o BAETSL 2o E08R Sl e ety ghipegs. These
5 obidrainBRe WerOBRel ith O5 ESIVGY fields ddegsit b were generated,

Tybul ewicz et al. (1991) Cell 65: 1153 1163) from
whindisativeef geaplipe yansmissiqmef thg ES<sl] ggrome, Screening for the targeted mu

EcoRl./ Hi I '
Ecg%le/ |S% efi "5‘.[32?? g‘g’e‘%@ﬁ%&%ﬁ %1% ner a]?NA f{%‘f\lﬁtaﬂ biopsies
( K@k Yeschibed atswe daisamlyises of\%ceéb@NA&dAbpmnm@%SD% KO the agouti
coRl / Sal |, djgest.i.on I unt and .subcl gned
i n?fgsppﬁg skawed %il%éﬂ%%msi% andof ﬁd/}%mfg difign ¢y ghe wild type band of
op
1O P Kb e L Plink %?%@25?% e RERBIRERE |
herpes sinplex virus thymdine kinase (tk) cassette
|1nser ed to .al l.ow.far enri.ch : S cnes 20
AL y enic mice 1o ,l._!_'l-_ vation o. :

y
Mansour et afp détéI8iRe wiather ﬂle3ﬁﬁnlolﬁé|ﬁh§5€o cabb¥t® into Cmul has

cassette consists of the codi ng sequences of the tk
gemactbratedithe kphasyy chain ganr 8€195§1264 chivagra wag heed with a mouse

RPRORGT AR, 11 B GRES A R, TAPY U i s e

t asfyixldtiog of @eiJb garnegmensts EChei dlal, ¢19B) diaxinoREe647-656). Four
kb of .hopol.ogy to the heavy chain, locuys and is

de%oﬁﬂé’éfsf”éngg@ﬁ@r@@%? DSTu, a5 pbigineg dipan thesganipmlsipt the age of 1
h

o PoRERGERSL] GUEEIR T AYPERIALEL ARREIN, Thd e

v ecffspringaeere corapleichekicking figV\(sde, Tabld th Gemot)epng dﬂhhm four animals

200 By Sostpih 81 angiveis RE DRV et Bioneizs b Bslf tieHign e hypridization
ABwthh bl t7s§5: (:%Mahp Bnd By sﬁ’u dBe G A }%%nd&atloﬂ WARD475 bp

Cell ©62: 1073 wer e grown on mtot’ical

: Y
| BeRHAISRAEY (b ) dermansinte shpeths spimlewhich fil 1 express serum

ill%%éﬁg ?@g %:S % rﬂgﬁﬁed%fgﬁ oﬁ eargé' éﬁ,?r}&?ﬁug calgl{es % 7J)Hﬂ mutation, the

Pr St zﬂﬁle AP DA Ghutatfon. IMi & térb sypous &t the KD @datidrRlisplay wild
Press, p. 71-112). The linearize -57 WD 2004/ 076620

25 p(jcypqa bng@/f oo . Toxss data Q@perﬁgagpébqtéhe (xEmi1 mutation inactivates
r AB-1 cells by the nethods

Sgﬁg&hhgeq?h@&? (Hasty, P. R et al. (1991)

I\Iature 350: 243-246). El ectroporated cells were

plated into 100 nm di shes at a density of 1-2 x 106

cells/dish. After 24 hours, (418 (200 m crograns/m

of active conponent) and FIAU (5 x 10"7 M were added

to the
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5 medi um and drug-resistant clones were allowed to
devel op over 8-9 days. C ones were picked,

wo eoop®Tdeeeed, divided into two portions, and fRET/IB2004/000484
expanded. Half of the cells derived fromeach clone
were then frozen and the other half analyzed for
ho Ls reconbination between vector and tar get

SENG DNA—anat ysi ried out A
bl |ot E&Erl di zati on. m&e@& i sol at ed q%rfgrg#%lﬂgeﬂowpe
cllones as descri bed by (bderograms/ail) (Laijrd, P. W et

| £1001\ Nuecl At ~ Aci de Paoc 19 - 4202\ lenl 2t ad
L\~ AY] A B v \w .

1991 | -ds—Res- 42 at-ed
gen‘gmc DNA was di gesté?%zth Spel and pr@@ th a
9Iy3pp Sacl fragnent, [Qogbe A (See Fi gurng fgp Wi ch
hylbri di zes to a sequence between_ the mJ intronic
enhkencer and the nmu swi<t0d92r egi on. Probe CMDéIHERt s a

9 kh _Snal fr annpnt Frnmfho uu | r*l tvphe ocus and 1
[ NN \-’P\ll ||u3 llllll ] \IM\J,

di a”gsnosti c 7.6 kb bang 1f7f‘om a mu | ocus Wh7HED 15”has
homlgq@E@Fy Teconbi ngqsy th the CVD tarngering vector

(t € Nneo expression gassette contains g Spel site).

O JHI32 (418 and Fl AU @008t ant cl ones SOHERTKED by
Souwt-hern—blot—analysi-¢—3 displayed-the l7 6 kb Spe |
band i ndi cati ve of honol ogous reconbi nati on at the nu
| ofitie 1 TGP EHS l@deﬁﬂﬁ%ef’ﬂf%&%&&%d@ ﬂ%f'@ chf#§ing both th
enzymes ?e Bst XI, and ECoRl t at Ct he rig both the

vecMB) amdﬂﬂﬁg mattatibris GOy FHD] fpr irlixtedldtdrezyguuQﬁJrQMH{D mutation

R T (R
f I RaA®AgsuOfor it JTHD fudaticATHBAHD)KD, respectively,

whereas the presence of a targeted mu allele is
|nd| cated by fragnents of 7.7, 6.6, and 14.3 kb,
Yy clones detected by the
STERREbleR, YGrtlraiop REHCOYE einiG MRS, &1 A
EcoRI restriction fragnents diagnostic of i nserti on of
the neo 25 cassette |nto the Cmul exon. Generation of
| S Bealicfly PN & ' gfne The three targeted ES
cl ones, de5|ﬁ5@ﬁ .
t hawed and inj ecteg)d%{%lgé Eé%ﬁ/gg‘g&%ﬁegggt%é@ g&‘tﬁé?the 80 kb insert of
dgsid€C2 b’Eatyldnyzt Bi. Ath9dy Int. Brahrey., 6457938D1() 28@THe A5rkb insert of pVx6. The

Ter.at o | nomas and onl.c em Cells: a Practi cal
ApRAH Evas\)consﬁ%ear%% b@Q%f 0%t ord: IRL Press,

p. 113- 151) AhRIEY ﬁﬂldbﬂb@%flmﬁt £ chh?HﬁBg 'tl{eeéiermhne human
into the uteri of pseudopregnant fenales nerate

15 c hYaeri8dDR-tH geap tagsthat with appropimately . okb off Iﬂanétarg, erd5 kb of 3’

oy DS nBBY sealoREayd R o edCnlt RS e i pSR& Teromega

c G‘Mad@&ﬂ 1tW)Qe igkiiiate @he plestidipTRs 2. 162 PRb \Baﬁi}liﬂ/llﬁhdﬂl DNA
esti mat ed by the anmount of agouti coat col oration,

d elfagreant.foopiprising thssgerailine |hpm@n Vor5-6 h€DB173} Reresp@ithg with

a}%ﬂé xlgg% yC %ﬁgfg’:ﬂ%ﬁgaﬁﬁo@gog%ﬁ g%ﬁgﬁg gsn &%lc s%quence was cloned

20 into the pBR322 based plasmid cloning vector pGP1f (Taylor et al. 1992, Nucleic Acids

Res. 20: 6287-6295), to generate the plasmid p251f. A new cloning vector derived from
pGP1f, pGP1k (SEQ ID NO:13), was digested with EcoRV/BamHI, and ligated to a 10
kb EcoRV/BamHI DNA fragment, comprising the germline human Vy 3-23 (DP47)
gene together with approximately 4 kb of 5° flanking and 5 kb of 3’ flanking genomic
25 sequence. The resulting plasmid, p112.2RR.7, was digested with BamHI/Sall and
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agouti pignentation) but clone 264 produced high

percentage nmal e chineras. These 5 chineras were bred
wowdh/o@sZBL/ 6J fermal es and agouti of f spring WePE&T/1B2004/000484

generated, indicative of gernmine transm ssion of the

ES cell genone. Screening for the targeted nu

wadigatsdpyidthe Jikbyrdisd BaH Salbinserhal BASIE Bhe mshfing plasmid, pVxa,
nadieet | saiseri .
£ oot S Bl QR Pihe s 78, ARBHSUPRERBANRS7 16

agouti  of f sSpA cloge shasvbtdined lwithr thel iVzi 1198 Berdd inbblseshnef orientation as
7.7 kb.in addition to the wild t band of 1Q 15.7 .
kb,th‘?j%tﬁﬁﬁw%‘t"rd\gtgieﬁfgs- &I hescloms, designadibpy e vt qqﬁféted with Notl and

§ angeh&shidi I Rsert EAIReYRY StoBbthbf @Rﬁrﬁfé&itﬁiﬂ& &8 kbQotl insert of pHC2

functional 1 nactivation of mi gene To determ ne
whet hérl mhlar ratoennto dre mbnudie of eoe-hakslay (€5 781t/6] TRABA/2J)F2

has i nactiyvated.the | g heav ain gepe,, a clone_ 2

e RS SR B P Al (P H4589D F0 2Ly gHRLPFBRRE 1§ Mouse

JHB B8t A Qaboretrg Mdnais Dif\eaitRs, PSR Cofd ShrihgelfbeSEtdfatory Press,

as a result of deletion of the JH gene segnments (Chen

et Plainviewd¥y). Thiee inslepersientdnies @66 pnsgraigmiceeupising sequences from

ffsprq s ' inj

AT R 2SR g TSy R O848 i

EL letibrisar These hrideadas3ighbted(HIOTH 2) 188 1, TMCO12)1 5E83{ and
of f spri ng wer e corrpgf}tel y l.acking I gM (see Table 1), .
Gef@%ﬂa‘iz bPUS7- Eaeh eiotie tare Hegssvad thep bogdivHb mHOG$qmRPrising the CMD
an : NG ih. [ [ i
angh%%ﬁ (g‘{sgat | 01& E%\?\%HPE irilrto 2@% saete ' ghllrlgld%g?@ghg%o I 12
St $l11820p sind thre (FHCbSHYATRi trhinggeinie ¢Fisknwiléh eaald Y®6) Nature Biotechnology

cqRU ragnent (i bid.) denonstrated th t he. )
15,0 TR Pas b A it Tl bl E B bt el ke gt ghgin transgenes
whiig h bﬁék%r&lddq{o%&&géﬁ%h&iwtiw 8f &e'eﬁ&ég%n(%ﬁ’sr ﬂhbﬁs% HeH@y and kappa
JHD nmutatl1on, the "other allele the Chul nutation.

M dighhehain logygous for the JHD nutation display wild 25
type levels of serumlg. These data denonstrate that
the Chrul nutation inactivates expression of the nu

gemxampid 3O BH3Qd¢6ofb6t A ineh/ VBRI 41 Wi fivbdiel A alnst I1.-15

Mouse Serum IlgM1lg H chain genotype (mcrograns/m)
242 <0.002 CMD/JHD 43 196 +/JHD 44 <0.002 CMD JPID

45 174 + D A28 X By F harkEdhic hitcd PoncikeBI2adbRbel Bove 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. 121195LA, Difco,
subcutaneously (SC) intraperitoneally (IP) or intravenously (IV). In several instances
hIL-15 coupled to KLH was used for immunisation. After 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.
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Table 1 shows the levels of serumIgM detected by

ELI SA, for mce carrying both the CMD and JHD
wordoabniees (CVD/ JHD), for mce heterozygous fopCT/BR00HD0484

mutation 5 (+/JHD), for wild type (129Sv x C57BL/6J)F1

mce (+/+ and for BceII def|C|et mce o)
f G :;‘o.;,.a_: §S;04 the thanse NI, .—L s _.-; .- cs 146B7

of 1 JHL 204K ARIRORAIAG M ce 10 The HOOL2 human heavy
chain transgene The HCOL2 transgene was generated by

COI njection of the 80 kb insert of pHC2 (Taylor et

1994 579-591 d the 25 kb
i rMZé'fSte "8t 7‘6% W% é‘f‘ésél: vva)s ?gnst rﬁct ed as
5 degopdped bedow. ANy Shl - k@mthl(bhfcc?»aidt noNfS foRa0 RNt
conprising the germ Tne human 15 VH 1-18 (DP-14) gene

t dgersr wi tSC appkoxg hiit-£3 in ILFA (@hifaf, L6t nd.|180k95) and
5 kb of 3" flanking &Lnom C sequence was subcl oned
i i987%%he pl & d Vekg #Pronega, Madison, W)

Lopgperai e be pAsT SR e

BarrH i ndl | ghen conprising the germine
hwyenod/H 5- Sc ( DPry7 hnens%mqp_ﬁimmw'th
approximately 5 kb of 5 flanking and 1 kb of 3
10f|2§ﬁﬂ991g gerfini ¢ Ragubiicty-KhdbincCBAed 20 into the
base lasm d cl o ng vector pGP If (Taylor et
1R?§§% | ei SUntg B %é’gPB%o 6287-6295), to
g e th I a 5 new cl oni ng vect or
dgl??v?d fro%vpp f’?g%é:h{n(P ID NO 13), was
dilgee9sed wi t h EcofdoBaftymphaivdelahdapleeh ¢edisaf s miohse with SP2/0
EcoRV/ BanHl DNA fragnent, conprising the gernline
human VH 3-23 (DP47) gene together with approxi mately
15 4 M58%ho5: )N i 3' flanking genom c 25
Ssquues%ézg. 4%@@% t| ng p z%'rﬁ& , . 12.2RR. 7, was
di2gee9®ed wi tlR Barﬂﬂl gl 18K H anMﬂ)ﬂB@%Q?cﬁGZDOMLA)

PCT/ 1 B2004/ 000484 ligated with the 7 urified
CH9Bal | TRy 1261 LEBHL LB 12t Ml b teirg 39 ke d.

pVx4, was digest Xhol ed wwth the 8.5
kb Xhol /Sal | i nseIE?AvwFC? g)? oa@ql% 'i’&li)ne was obt ai ned
witoh19he VHIV- 18 @engg hil-1 Hel2saie hir-i 8KIgyi on as  the
ot her two V genes. |s cl one, designated pVx6, was

20 t HEM19R gest ¥ wi t12.Nog hllahd 1.4 hghPud 5KIdd 26 kb

[ coi njected:-.to her with urifi .80 kb .
NS hear o - prusion BF I Ak and e el of fhigmotige with sP2/0
pronucl ei of one-half day (C57BL/6J x DBA/ 2J)F2
errbryos as descri bed by Hogan et al. (B. Hogan et al.
g the Mouse Enbryo, A Laboratory Mnual,
2nd edition,;199 r bor Laboratory
Press, Plai nvfoé'w%%er%{%?ee?ﬂg% ipendent |ines of

25transgeni c IMs&wes Mudifical D@bsaeviediam! waySupplenfeated wWwikH100 IU/mi
and HC2 were established frommce that devel oped from
t enicH]iackdqug/ml streptomycin, 1 mM Na-Pyruvate, 0.5 mM f-mercaptoethanol

(Life Technologies, Paisley, Scotland) and 10% heat-inactivated fetal calf serum
(HyClone, Utah, USA).
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enbryos. These lines are designated (HCOL2) 14881,
(HCOL2) 15083, and (HCOL12)15087. Each of the three

wo 20vem76se0 € t hen bred with mice conprising thepdviB2004/000484

5

nutation described in Exanple 1, the JKD nutation

€ 811-820), and the
9%%”?’?&%4@@?1?@% ShWI I d et al. 1996, Nature

B' Ot echnol ogpM Qupstemé&ited #hBD- mlT(bﬁaneﬁ%ﬁdoﬂ% @lohthg Factor
Press human heavy and kappa |ight chain transgenes

IGENaCkighreosbui, MHDHﬁ@O,LHAﬂ" ot vk mapufagturests rebmmended

e”dﬁ% PR ST e o1 EPn SEARBMS 3ot AR €5 st L kanamyein

AqRif8 TtcHrlotokes, BRI tlang. HCo7 transgeni c ni ce,
generated as descri ed above and supplied from

Medarex, San Jose, CA, USA, were imunised with human

r econbi nant ex corp., Seattle,

USA) suppl eman{D (J:@ Uﬂ%lz\/lélz?%nél{ pl ete Freunds

Adj uvant ( CIEERM kwiplernentdP IR 2040l Ofifenod tsidohai Olonig, Factor
Det r Qi t chigan, 25 USA) or with Incorrpl et e Freunds
A&i@%{n‘?mme@m& MR, HEA), lﬁ? 195119, mppyfagsurer’s recommended

10 SUBRLNAIESY %Ilgini é@micﬁf ggg gE g.ltogféeﬁid XJéA)Da%dIC{{? ]r_n§/ml kanamycin

15

20

25

30

intravenously” (1V). In | hstances

c qLigk ddchnoldgidd, ReisleysSxatind). | nmuni sation. After

several boosts with hlL- 15 supplenmented with either

Conmpl ete or Inconplete Freunds Adjuvant, the serum of

t Bybridb@ prépardtidnt fdichdf shlRén PIESAIPhG108E cOWRIth SP2/0 myeloma cells
ant1 bodi es directed against TL- 157 30 -61 WD

2004/ 076620 Teobtaighyoadeusdspeen, mguinatand para-gofiisipmpb hodes were

At AR R R B s S  Ofeleen B PR e cetls were

| EhiROSwith GP2Fammtiem2 cdildmIcelGatla 1 Q. [dlls IWweré §plﬁiFd’bwn and the pellet
(Difco, Lot no. 121024LA) 010799 SC 12 g hlL-15 in
| C¥2A resuspended gentlyip 1 Imlzaql%mynegim#@‘ysww %B$>| S_gms-Aldnch

1W%M%ggiﬁsgﬁ%f%%ﬂ%b%@é@@5@@ Pl 2R ps added

| r&n@Eﬂls werd RAbhtYd 303 B ok 3030 inBS Aﬁ@pﬁguﬁéﬁoﬁocemls were
hi'L-15 in PBS 151099 fusion of Iynph node and spl een

cehltered fit a bilkcomoengmtiantof 05527 10° cells per well (in 100 pl) in 96-wells plates
in FSM. After 3 days, 100 ul FSM was added to each well.

Fusion of spleen and lymph nodes of HCo7 and HCo12 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-
15 antibodies were isolated: (1) 146LyD7F7B7 renamed: 146B7; (2) 146DE2E12A3H5
renamed: 146H5; (3) 404CG11B7E4 renamed: 404E4; and (4) 404FB12E7A8 renamed:
404A8. These clones were all of the human IgG1/k subclass.

Screening of the hybridomas

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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15 Mouse no. 404 (HCo7), ID 997-404, Femal e 201099 IP

25 gg hlL-15-KLH in CFA (Difco, lot no. 121024LA)
wWO@3010%ekdP 12.5 gg hlL-15, 12.5 g hlL-15-KLH, PSI/IB206%/000484

ICFA (Difco, lot no. 121195LA) 101199 IV 12.5 ¢

hil-15, 12.5 g hI L-15- KL 20 121199 IV 12.5 ¢

hILI A {0 £ '.- o“ RE RN A '.‘_g_~'a: n, '-*-’-\a

and spl een Cﬁl P thé‘E IR Y & tlé\ét snBe of HlrhAlf bodi

medi a Fusi on F;Lrt ner |Ium e £€| gc%\(;es i Fnganc‘1 OTes,
DlﬂOprdMllSDfW ug/mlmlsup:pllmhmad amltokilel (DDAIKL@ rﬂ}lostrup, Denmark)
pen|C|II [ m stre Pyruva

0.veAsradd SUEBR me %%) tvé‘&lﬁmﬂ@@ﬁ%g ebi8A%ate

5 P%Iﬁhﬁéflon%gl@ﬁlllﬁﬂq} ro% te ﬁgﬁlﬁg% Aﬁgr%lbél&ﬁo%&e 55 té‘gvu‘ﬁaﬁﬁs

serum (Hyd one,
P@prlm@ﬂl&d @(i)iﬂi&&tbkeﬁ-smmrﬂ%j Eift TechnhiogiasnP4iflSp)Scotiai) and

Rl PR e RS T Pl o R eieaiere Jadra A geubation for 1.5

I
gﬁfe&% tgigtp%ft@sf Yv@r&v@a%ﬁé(;ﬂl]ﬁ{sﬂﬁgw%t &gg%ﬁﬂﬁa %ggi goa'BZ ﬁ/&f%ts) conjugated with

k dhoaseyradish p&oﬁlﬂasfee(_]jl?dé@n@lﬁg'up,ﬂ)erﬁimrb) @y ,pg&nlcxhluimi])l PBSTC was
10 ;%ﬁlé;qn ggﬁ&%ggqaagﬁlggg }g};lr%e pygﬁlfyl W,Seye Y3 (‘ie gubvs\{ratg A]%TS (2,2°-
God £i Ry & B4k b MAhidZSTMe- s&l‘? hdntc \a’lélél Rodhg 'ﬁig%ﬁ{sﬂ%sg 'Maﬁ’lg%lelm,

reconmended "10 concentr at gma Chem
L Sedrmanyyyasidgded agedrding tonthe mankﬁmamgd‘(}l protocol 4rel antibody binding was

Tecgln gtlgg gt%(%’ 1?15 21!? %Eﬁ?OgﬁﬁM—Q%ar {%ﬁ%ﬂ(dﬁgﬁgmgxgﬂ %’inooski, VT,
wiggn)SP2/ 0 nyel ona cell's To obtain hybridonas,

spleen i ngui nal and para-aortic |ynph nodes were 15
15reaned fromthe mce. Single cells suspensions of

S@ ‘?I§R18Qg X@?I?he rggn g {‘ \f\? & 1§l egi thrgpglo
ny*el’l—owa—teﬁgs—rn—a&ceﬁ—?fairv—ég%—élrps—m pun

down and t hewgled doataining huimes ISGRNAEBodieswery fuhdr t%ted for the
pol yet hyl enegl ycol_(50% w v in PBS, Sigma-Aldrich

| PyeseRCe afjpmgn ag éblxﬁfatnélbogw 1 3l {hepeettiq BLISGy. Bpperform the
SISOy B P O 0 LBt o)

20 c&uns Meetisorp ELISA-plate (incubation overnight at room temperature) Aﬁer
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 a-Human IgG Fc 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).
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20 cultured at a cell concentration of 0,75 x 105

cells per well (in 100 1) in 96-wells plates in FSM
wa\bdoen76s2adays, 100 | FSM was added to each wel PCT/H28040000484

of spl een and | ynph nodes of HCo7 and HCol2 mice

[ i.sed 1I& 15 resulted in the generation of

se i uci ng anti bodies directed

agai nst | L- 13o obhin §t@ble Qi N0- f5qiéll 1ideqRh&nhpBridgfas were subcloned by
producing fully human anti-I1L 25 15 anti bodi es were

| sellimitog dr(lllt)onlczfaln_g/mlsmﬂ $ eeltiwel) in1%6wylls plates.

rliﬁgﬁégl 22\84 He L '}%g %O%ggq 3 %?o‘e%(nanegﬁzfﬂ%i R@th the above

5Thearatichades] SI\ELISA’:ﬂ Duiiig theeevutilanbeigfing lpr@d&b@ﬂeﬁ%M was changed
Screenlng of the .gbrldonas 30 Between day 7 _and
af {nephaperevip FEMOIP, FiMe ThelisafyReefdhe &Lrb@ko@éwv%éet@%ned with the

anti bodi es using the follow ng

EL?%%&QP%%%%B%@‘&/ 076620 PCT/ | B2004/ 000484 ELISA to
screen for the presence of human 1gGin the culture
t he
pr eSS L2 of 0.9
109/ n1 rabbl t- Q‘bif)‘eftblgxmhqukﬁgﬁ@Eﬁng h@d'u%eﬁl%ﬁq%/ml anti-human Fc

G ostrup, Denmark was a hosphat e buftered
s a(J apksof PB8)unp @esﬂemb) waxadsisd pn Elmsshatp Ibafferes sahne (PBS) to Nunc

b1 DAL BRissplal Al osk SRR B s bl er igetang tre

s epute Wwih ?(BSlsluﬁ}ﬂeﬁe&thl Glitdhesken Berusl @Y, ﬁ@’@l‘b(ﬂﬁhdlog&@ dPaisley,
Tween-20 (0. 05 % PBSTQ) culture supernatants were
addeetlangdy mTwef'@u%h&q Q§n/°f BBSTC3, culfpigrsuperaatgnigiwcse peded. After

lsmﬁlllﬁgat g‘ ??%‘ &liﬁ eg%wgsh%gz fr msrét gGl conjugated with

Conjuga peroxi PR

A gxhEMphosHIRE |(Zyrgec5 p%afg lzﬁ'l'd , W @itbulséLa bR 3V%§Jlﬂggted with horse
added. After incubation for our, the wells were

wardéesh nerakidasp £ ymed WwasBdded. 2Aﬁer-incubat10n for 1 hour the wells were

Az b h R . )

o naeeEnd shoben AR LA LD Wit e NP Agic-acid,

t ORb&I: DRERHEE, MAIhSinkGYrRaAY) Wikthdabd hbdedindtd Wk Athnufacturer’s
was evaluated at 405 mm in an EL808 ELI SA-reader

20( pprgtacek Amibody hinding wagevglygled at 445 nmuganp ELBG8 ELISA reasder (Bio-

sc I L- 15 specific antibodies
f S c%ug%egﬁégW}lgB(EUMn I'gG k anti bodi es were further

tested for the presence of human anti-|IL-15
antibodies in an IL-15-specific ELISA. To _performthe
ELExamplerh gEpiters SB%mtiﬂg/g?iiﬁ"lmﬂwam%nfaﬂﬁéé Anptibodies
phosphate buffered saline (PBS) to 20 Nunc Maxisorp
ELI SA-pl ate (i ncubation overni ght at room

25t enper at ur e) To Afrtcéipn therapeutically and to inhibit IL-15-induced proinflammatory

effects, IL-15 specific antibodies need to recognize the IL-15 epitopes involved in
interaction with the IL-2Rf-chain and/or the y-chain of IL-15 receptor.
Mutant proteins (described by Pettit ez al.)were used to evaluate the
epitope specificity of the fully human anti-IL-15 antibodies, 146B7, 146H5, 404A8 and
30 404E4. The IL-15 mutants used include IL-15 mutant Q108S (Gln at residue 108 was
replaced by Ser; a mutation in the y-chain interaction site) and mutant D8SQ108S (GlIn
at residue 108 was replaced by Ser and Asp at position 8 was substituted for Ser;

mutations in both the B and y-chain interaction sites of IL-15).
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bl ocking the plate with PBS suppl enented with chicken

serum (2 % Life Technol ogi es, Paisley, Scotland) and
waamenies® (0. 05 % PBSTC), cul ture super nat ant BCTEB2604/000484

added. After incubation for 1.5 hours the plates were

washed and a-Human 1gG Fc conjugated w th horse

radi sh peroxi dase (Jackson |Immuno research, West

GEVBA Beftimninetihding BtHeIM.-15/spEEAc dhtibides, 1468 BPATHS, 404A8

was added. After 1ncubation for our, the wells were

weided94E5A dlohibdSrand o mapmeIl-15 proteins

(2,2 -Azino h I I [

Roche Di agngié(fpgrfw %%gk '?lrr(%an g%#%glbgggggﬁf-lgmutant

5 agsofethi, igphasphite bitferdd asline’(@BSS, wasradﬁami NamMaﬂlkbﬂpszSA-plate
bi ndi ng. was eval uated at 405 nmin an

ELfpreeatingd éyfter pigckingdhe mlﬁgetwm@ﬁs§upmm@a§¢<w1thwcken serum (2 %;
4/ o

Lol om0 SOSRARD FETLLER 901 0990881 st aivions

15%fake hIU-1 5 gsecifichmtibydies dreﬂéaﬁculﬁted mmmdgm Huinan IgG Fc

Iim'tingedllutlonofthecells (to 0.5 cell/well

dyyith Regoxiqase (dagksqnolmraunagspearghs Y & Ga?\teei’ennsylvama

0 6ORBIER
a d >
1 ZPPSRY RO FIETUtd i, MBISBME R0 e
wae&mnbiam@e&ﬂhylbmzﬂhmae—su]@hﬁ@Mabrd Rbttie DHagnassios, Wisnheim,
subcl one s det.erm h t he LIS SCI i .
QP BT F L P SR BB HIRR 4 116 W HHUCRHPORCp] s abody binding was

andvaR@IeS 40 nfalih 2AEI 808 @U?@Afr@id@r (BR-tbR Asvfefls! Winooski, VT,

100 | /well of 1 g/m anti-human FC (Jackson | muno
}).ch) was added in phosphate buffered saline (PBS)

5! 802'1“? crmer st T aeimgp P Bupd frE e ERERURS el 1460,

S mmlA@rmxﬁM@dEMd RILCcS ghdeto tRETIUNS ditdt pkdtéiis Q108S and D8SQ108S is
Technol ogi es, Paisley, Scotland) and Tween-20 (0.05

ogshpmefckigus i + Newhes | 46BAapnMaH wwere abirtedindyorthese mputant IL-15

[ r . .
ngﬁUtQﬁfs ﬁﬂfcfe%othglgﬁﬁaﬁfgyaé%ﬁ'&ttﬁke? E&)g’g ﬁ%ﬁlt \ﬁ?xﬁ] :th%?]gltbg)% r?&)%mzed by
( 26Bd.anp|146HS is WAKig)the StitidiDdSaias bEIIG B3 whivh) i@adcedith the y-chain
with horse radish peroxidase (Zyned) was added. After

20§ rpfthealli-bh racgpton. HAS W%Eﬂl\&erv\bwé ablgetething thegnutant proteins,

s

ggé%fbiz%he% dé shr)? lze,an. eglto el%uets1g<a hr?hBo r?.ng 'Y-Chalg interacting
RQE)'ﬁﬁmB GIINOSt i Bth l%ﬂwh@d 1M36H3hiRa iy IL-18.8t @d@@8on that interacts with
according to the manufacturer's 20 protocol. Antibod

buth@lmbalwf theli+ L foneeepton: Thosagrees with thedagbtained fromt e
B e%a?%neélﬁﬁa&% B%ng‘sgg?fl#ly @ﬁwgnngl?tt -@‘mlg\yﬂnﬁﬁ%ﬁﬁ onTé present invention.

25 AMi4 ddskriBed ifidletal Q1098 neither 404A8 nor 404E4 were able to inhibit IL-15-
induced proliferation of CTLL-2 cells and human PBMCs. Both 146B7 and 146H5
were able to 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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25 To function therapeutically and to inhibit
| L- 15-i nduced proinflammtory effects, IL-15 specific

w@niothogees need to recogni ze the |IL-15 epit opBSI/IB2004/000484

5

involved in interaction with the IL-2R(3-chain and/or

t chaj n of eceptor. Mitant teins
(2@%%’?4"6&1 byH@Bbt‘%lt g .50%?%6%2&4&5 eval uate the
epi tope specificity of the fully human anti-I1L-15

anti bodi es, 146B7, 146H5, 404A8 and 30 404E4. The
| L- 15 rrut ant Bhemsusdedtide land deduced Bming: agid seQuess qf @amaaged Vi and

y Rialathcon 287 -ty ine B idladtaedotf, Thee

I eselqtétRed BiFe V&ﬁ‘értﬁa&ﬂm&@@arbﬁ‘lg% Valdd Visieralindf#itiésated point
was substituted for Ser; nutations in both the 0 an

y wHigtianS intthess eTplinassequences areidue &) affingy matyration of B-cells during

000484 ELISA to determ ne
bi ng %gilgqét?‘%%g%%pem fic anti bodies, 146B7,
147HS5, 404A8 and 404E4, to hlL-15 and to nutant 1L-15
proteins To performthe ELISA, 100 | of 1 g/m I1L- 15

orRNAprepasation ant 5 protein, in phosphate buffered

10saline (PBS)T otmgd‘g%d&r&%r%%mw '1§®f4%ﬁ-ﬁa%ﬂd8hﬁtc‘é‘lls with

for coating. Arter bl the plate wt

s URNAzok@iegknesis, Poold, Ehglané)eacumd(rg teithe iniafgfactures protocol.

Technol ogi es, Pai sl ey, Scotland) and Tween-20 (0.05 %

PBSTC), serial dilutions of the hlL-15 specific
andpDNAGr&sarwme |1 ncubated. After washing, a-Human |1gG

Fc conjugated w th peroxi dase (Jackson | nmuno

research, WBhe @®@Nhef R?ézﬁrfsyrll V408 Awasiprepsayl fibhsd pg total RNA with

dwge%}sep rscl;lrgc::n eic’se%vq uffer (Iggcrhe\ﬁigglimggcss H&%H ﬂa%hheim
aekingy, 31186 Hyt)bse(rpz&ﬁeghz P AdRen SWIPHOR), GNP (BoelRARESE Mannheim

D| agnos I cs, Mannheim ~ Germany) was added accordi ng

t ocarpreUsin e RNAsint (Bopegt)geetrdmgdo thetmpmtfyctivendiprjocol.
was evaluated at 405 nmin an EL808 ELI SA-reader
(Bio-tek Instrunents, Wnooski, VI, USA). 15 The

bi POR peints disee td anpblifyvirand Vi rddorsfectibhidgant i bodi es
146B7, 146H5. 404A8 and 404E4 to hIL-15 and to the

201 L-15 nut ant PPERRAISSEH08S and DBSQLO8S is shown in

25

30

Figure 1. Neither 146B7 nor 146H5 were able to bind to
thefe nutant IL-15 proteins. Since both nutants carry
t he QLO8S nufRit Soprimeise epit ope recogni zed by 146B7

Mﬂzﬁ“?ﬁ?e'@éﬁ%ﬁ{ﬂ L reAg e Re R § RARTC 15

gptor. 4048§3 and 404kg e gb@TEK@{@%\é?Cb' nd t he

nu ant proteins, therefore, these antlbodies

r e@ovgni ze anAB§5tope oghs gle CARCRe ghgLAg EGai n
interacting domains of IL-15. Both 146B7 and 146H5
bind to IL-15 at the region that interacts with the

y-chain of t\gldallerl$ privggpt or. This agrees with the
data obtained fromthe
4 ABS85

ATg gAC Tgg ACC Tgg AgC ATC
5 AB86 ATg gAA TTg ggg CTg AgC Tg
(6) ABg87 ATg gAg TTT ggR CTg AgC Tg
@) ABSS8 ATg AAA CACCTg Tgg TTC TTC
8) ABS89 ATg ggg TCA ACC gCC ATCCT
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proliferation assays using the fully human anti-IL- 15
anti bodi es of the present invention. 25 As descri bed

wo modetakd bel ow, neither 404A8 nor 404E4 wer ePEDIB20040000484

inhibit IL-15- induced proliferation of CTLL-2 cells
and human P . Both 146B7 and 146H5 were able to
inhibit IL-1517 RIUE¥d proliferation. Further,
i gy bition fgggolife 1 QA gl bR NYrobl ocki ng
tﬁgj interaction of | Lﬁ%ﬂ Wi tghg%tgt%%ygﬁsub%ﬁi tg@of t he
I L- 15 receptor. -66 WO 2004/ 076620 PCT/ |1 B2004/ 000484
nple 5 VH and VL - Regi on Sequences of 146B7 The
nuct'eoti de and deduced ami no aci d sequence of
5 rearranged VRI1a§1¢hrinrs domai ns of 146B7 were determ ned
using the follow ng procedures. These 5 sequences give
information regarding the VH and VL germine famlies

u , point ppaitationsj [ ?qy@nces are

df@dto affinity mtur%g#?%gg‘grg“é\ggg t he

i g@uni zati oABS t he agYRAT(RKRgAEPAC&ICAg TID Tot al

RNA was prep d from5 6 .146B7 rjdo cells

Wi RNAzol‘ﬁ%ﬁ? ogeneﬁ@&%&é‘gﬁﬁ@%gﬁgﬂg@or ding to
10t manuf actA£s Prot QoA ATTC 5 A @llonc The cDNA

o?!?)RNA from 146B7 was prepared ro%n 3 gtotal RNA wth

1%5)AW ReverARI12Tr anscrgfgh &98V gilRnADg CAmotGe
Di_agnosti cs ,  Mannhej raany ki Qhli d(T) 15
(rsg)gmsga, Nﬁggn, W, %ngeﬁnéglag(égéﬁ‘fxﬁgg? Mannhei m
cqrp., USA) amot RNAsi pAALNITegEy CEg /@ TOAg TO the

manuf acturer's protocol. PCR prinmers used to anplify
VH and VL regions for cloning 20 Priner pairs used:

VH. FR1 5' i ¢ 1) 2 CAg gTK CAg CTg gTg CAg TC
15 (2) AB63 SAS;%%&%XJ’ g KTg gAg TC 25 (3) AB65 gAg

gT8) CAg CTg AHIP3CAg TCCHgOTeRsCTE CTy ¢ get EC (g ABSS
o fC To Abie) BB ATE A FET GER HRICARS 1o ()

ARSS ATg AMAEYG CTg Tasc Ak da& eCT TCT CTT CCT CCT gC

8)) ABI126 ATg gAA CCA Tgg AAg CCC CAg CAC AgC
20
Vi 3’ primer
(12) AB16 Cgg 2AA gAT gAA gAC AgA Tg
PCR conditions used to amplify Vy 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° 30~
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(8) AB89 ATg ggg TCA ACC gCC ATC CT -67 WO
2004/ 076620 PCT/1B2004/ 000484 VH 3" primer (9) AB90

wa4QAg20gg gAA gAC CgA Tgg VK 5 FRL 5' pri per/mB20ddy000484

10

15

20

25

30

ABS RAC ATC CAg ATg AYC CAg TC (2) AB9 gYC ATC YRg

(,3) AB 10 gAT ATT gTg ATg ACC CAg AC

AT,

16‘%(%/)c °AB 11 &R ATT gTg TTg ACR CAg TC (5) AB12 gAA
ATW gTR ATg SgQgOG‘Ag TC (6) AB 13 gAT gTT gTg ATg ACA
CAG TC (7) ABI4 gAA ATT gTg CTg ACT CAg TC 15 WK

| eader 5' pri2agos: (8) AB 123 CCC gCT Cag CTC CTg ggg
CTC CTg (9) AB 124 CCC TgC TCA gCT CCT ggg gCT gC
(10) AB125 (@BC1AgC gCA gCT TCT CIT CCT CCT gC (1%)
AB126 ATg gAA g g CCC CAg CAC AgC 20 WK

pri mer (12) %ﬁ‘g@bg’@

conditions used to anplify V1 and VLregi ons for

cl olnl ng 25 PCR Reactl ons were performed with Anpli Taq

AA gAT gAA gAC AgA Tg PCR

Amp PCR System

0d APE VG ;

9700 ( Per k| n, £l ner s st ens, Foster

A U(SA) b eff&?ﬁyAﬁg eei?%lggr iRl Tan 058 el (einfaducts were
94ri%ed with 3900 ommmﬁnibrdsgfn ohehes (Aderskam PASmARIa Biotech Inc.,

2004/ 076620 PCT/ 1 B2004/ 00

484
Piscataway, NJ, USA), or with the QIAEX II Gel Extraction Kit (Qiagen GmbH, Hilden

Germany). For each experiment 2 independently amplified PCR products, using FR1 or
leader primers, of each Vy and V| region were cloned in pPGEMT-Vector System I
(Promega) according to manufacturers protocol.

After transformation to E. coli DH5a., individual colonies were screened
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.

Sequencing
The V-regions were sequenced after cloning in the pGEMT-Vector

System 1. 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
reactions were performed on a ABI PRISM 377 Sequencer (PE Applied Biosystems)
and the sequences were analysed with the program DNAStar, Seqmanll. The sequences
were then aligned to germline V-gene sequences in VBASE (www.mrc-

cpe.cam.ac.uk/imt-doc/public/intro.htm).

Cloning and sequencing of the Vi; and V| -region of 146B7
Vh and Vi -regions from hybridoma 146B7 were amplified by PCR and
cloned in pGEMT-Vector System I to determine the cDNA-sequence. The

Es whp=ell 2220 2232

and corresponding amino acid sequences are shown in Figure 2 (SEQ ID NOs: 1 and 2)
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30 cycles 94 30" 55 30" 72 30" 72 10" 5 cool down to

4 Coning of VH and V1 in pGEMI-Vector System | After
wanakysicng t he PCR products on an agarose gel , P¢1EB2004/000484

products were purified with S-400 or S300 m'crospi n-

e B MRS B8 s e o 7
EXE&ﬁﬁlHn@HtaH{}I det&AhAGRR rBIH drht)d.ﬁ@ Is ﬁﬁﬁm)m@%lme family
IR plsg P

each experinent 2 |ndependen
pr ot ot ¥y-regiomgf 1216137oaccotda®tsrah|gnmﬁmrm ,Vhafse éédaS MV ighaghibgroup),

( PRy ietmtrth b Dreteotly Ghe pritisdamly pg p Vi-region of

5t r Mpadéatdlgtotaqtgﬁneﬁahlvﬂak@w7 Mgmls@ugdouﬁ rniKQ%JK-segment).
wer e screene 15 by colony PCR using T7 an
pr Mrse inforpptiey e¢gasding Vasnd N iadpinginpligshoparat élaﬂclﬁabat database

| BB EBhRM Y B ORS LGaRT P Spin

m T l U agen)—

(NE B| oI abs Uni ted K| ngdom and Roche Di agnosti cs)

di gestion was_perforned and anal yzed on_agarose gel.
20Examplai ng ey binding eharagferistiecef J4BEd af t er

jocloning in the pGEMI-Vector System|. T7 and Sp6

prinmers (Eurogentec, Luik, Belgiun) were used in

conbi nati on The aﬂﬁnttyef M@B@ms&alkdlyZedABIsuﬂ'aéesptaﬂ@meonance (SPR)

(A{?rq“togt 3 s%/@ﬁ@ﬁégﬁ%gf%%ﬁﬁft?&%g e eg%-lxr%q?]lyagtﬁ)iecular protein

ach@dradtidgs heoRlif %Rpﬂ’tl: folldWing 5rdc%§t‘&{eé 0@5 § f tRE 'Si’Rrs‘i@ﬁl on the
on a ABI PRI SM 377 Sequencer Appl i ed Bi osyst ens)

angirfage las'eqwestelsy iomoleentar iaseidngmﬁ detetted pnd gganfy a change in the

g el %s cogcv%%gatéa tga ﬁ'éﬁ%cé’iq)( %@%@’mﬁfﬁ%ﬁ%‘?g uasllng(‘%He Folltowmg

C P@efURtidrRCk K AssdiatitaCapidnktant MM soch; My = B6oblaBbh Plfle constant (sec
and sequencing of the VHand \r -re I on of 146B7 VH

an @ K rassgcaationfeauiibrypy Gansignt 1 ek ; andKp| dipsegiatign

]ﬁlﬂ% Vector System lto determ ne
the 'ﬂ& &Eﬁ% erlt(g% e nucl P.otide and

cor r espondi nglfﬁmmq)rmddres Wﬁmmd o Sttainrthé Bffniity wf €46B7 for

QlD 1 _and WD 2004/.076620
20 pdswfrl Hﬂh?l\%bzté)f H&mnrfﬁcg)mn@t llarté) from fyee different quppliers
r e@RRRIneY 8bp:, SERRIe USAEMAPEeptdtddh, RBEky Hill, NJ, 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, 146B7 or hIL-15
25 adapted to the ligand coupled to the sensorchip, was compared to the binding to a
reference control CMS 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 model Langmuir 1:1, to determine k, and k4 and to
calculate K4 and Kp. All data were analyzed using BIA-Evaluation Version 3.1. For a
30 bivalent interaction the model “bivalent analyte” was used. All analysis were corrected

for a drifting baseline.
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conpl enentarity determ ning regions (CDR) are also
i ndi cated. The germine famly for the VHregi on of

wddeBp7aecor ding to alignnent in Vbase: VH5-51PCT/IB2004/000484

10

15

20

25

30

(VH5- subgroup), D2-15/D2 (DH segnment), JH4b

(JH segnent) he gerpling famly. fo L- regi on. of.

5 146B7 acco];od‘?%a'”g'ée iaaﬁ?fé‘ﬁ’tafﬁ“%@s@%g‘f afitity of antibody
( VMbBY weid bigagutBd f@ nbiiZedohibifad MEN(S)deriv® 8m two different

i nformati on regarding VH and VL-domains i s shown at

t HBPispa dmgungb asd Peproteph,/at therRBIAC QRE 3000.. Bsing 146B3es ligand and

hty /! ase. : : finjty. bindi . .
CHP 1 A HIRE R o Byl i W Rl R B iging fgmgmuie
ardal)yzed by surface plasnon resonance (SPR)
technol ogy using a Bl ACORE 3000 instrunent to
determ ne bi onol ecul ar protein interactions according
to the foll ow Qﬁﬁn. t '
on the sur?yggl ugg)g(?feggggggr%iaﬂl ono eéu@%@?ﬁy n%ﬁkdas
afelldetect ed and signify a change in the 15 nmss

centration at the gqrface layer. Aff] nite{5 IS 4

Sec

c
eXPESSOLHINR G COMAY byl owi ng  delt? @i Q-1 Bhs !
agRQ A Rbdibd ﬁteeco(ﬁgﬁﬁflam (M 556 -|_-) O@dx 102 sec? .
di ssociation rate constant (sec 1(); = associ ation
e guskddiftionquilibiivicdnstankEAKd ( M1135 (+amg1 )KD1F#@ M
di ssociation equilibriumconstant = kd/ ka (M.
Dilfisseei@tion pqubiedumeonsigmt Koper f oo G8%bt H0'hM he
affinity of 146B7 for 20 human IL-15 (hlL-15). Human
reconbinant I1L-15 fromtwo different suppliers
(1 munex  cormp. detépeiid the avidief o2 M6 BE IL A EAmMuReE @Mrp_.l) was used as
HIl, NJ, USA) was coupled to a CM sensor chip. The
c bigprdand 1468 veas used enhenabdns ¥ihenithe daia gbtpingd wesgsanalyzed using
i . i . -/ u S
AR 1) S fir AL bR O e SR pag prpressed, the
aneidity ef the4mBBody whd deterbined?5 adapted to the |igand
coupl ed to the sensorchip, was conpared to the binding
to a reference control CMb sensor chip. Serial
di | uti ons oflhg@uidity ®f\\4¢R7 fasdbtdd ({romugex Eorp.) Wapmeasured as
1ZRws2d 50 g/m). Association and dissociation
curves were fitted for nononeric interaction in the
myte hssoaiagomltdte donktant B,: det er m ng Joa+ayngl )kd1 G ™!
cal cul ate KA and KD. Al data were anal yzed usin
BiThe Bisaoqiationgnate\eonstanirks3. 1. For 14538 2003)ad Hit sec
interaction e nodel "hival ent | yte" sed. All
a%&F%ﬁéﬁ%@n\ﬁQP IOy ol R or a aﬁgfattti%‘go)ﬁ‘\gﬁ(ilhane. - 70
; : / 000484 s<Tr i- t he
B A R e P e ) o0 2k | Docy
146B7 was neasured for human reconbi nant |L-15 derived

fromtwo different o
fl"fhe aFt{]mty 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 1s described in the example below regarding the inhibition of human
interleukin-15 (hIL-15)-induced proliferation of CTLL-2 cells and PBMC by fully
human anti-IL-15 antibodies, 146B7 inhibited in a dose dependent manner the IL-15
induced proliferation as was measured by [3H] -thymidine incorporation. The IC50 -
concentration at 50 % inhibition, a more functional manner to determine affinity- from
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suppliers, Inmunex and Peprotech, at the Bl ACORE 3000.

Usi ng 146B7 as |ligand and hlL- 15 as analyte, the
womenadeent i nteraction was determ ned (curve PCT/IB20@H/000484

Langnuir 5 1: 1) The affinity of 146B7 for IL 15

(I mrunex_Corp.). was. neasured as
as4i6es Igphﬁ«?ﬁatwaﬂ@hléamteaafnmaﬁs ‘fa@valeuletem 1>z£ 095, +This IC50 is in

se

0. fgemert o\ Vi3RI FlBLb Moy BLRCERAEIAMI Act. BnBibsing 14687 as
KAligahdahd &edbniblt)anx hilfian Nt-15 abasd preiaad icomfirgepdi the h)ﬂﬁnumand avidity
const ant F 0.88) x 10'8 M To determ ne the
avﬁnﬂ?W%‘?nts_L%‘B?ed €15 (I mmunex Corp.) was used as

515 ligand and 146B7 was used as anal yte. Wien the data
obt ai ned were anal yzed using Langnuir (1:1) curve

f i Examplet’/he hihibitiontofihALaSsinduced DTNF-& praduidtivndyy fadly human anti-
expressed, the _avidity of the antibody was

det ermi ned. WirdSantiBedies of 146B7 for IL-15 (I nmunex

Corp.) was neasured as 20 follows: The association

rate constant ka: 7.30 ( 0.81) x 105 M'1l sec -I The

di ssoci at i onTheatféeCQ:oﬁﬁﬂlardtumaa'anﬂi -I1.51 Y arRibo8ies, X1 4687 314615, 404E4

10 ‘angg A, SpfiSd sty M%‘gﬁ?@ﬁlgﬂ% Sl il peiplatal blood

( derfAd mondfaciMr2eild (P@SM&% EBh BeaftRg! vé‘l‘ﬁh@efsméﬁlfg tﬂé‘ﬁ)@%wmg

for Peprotech derived were determ ne
meprocediirdsf dioeavebmite speaﬁfclty]tcﬂ)L by, theveffiect pf these ztnnbodles on IL-2-

dlffﬁr a urce l}‘S were seen. As is described
nmegiate i‘ﬁ?ﬁ?é’fﬁ P”é‘ﬁ& BCAY™MEE i nhi bition of human
30 interleukin-15 (hlL-15)-induced proliferation of
CTLL-2 cells and PBMC by fully human anti-IL-15

15an€etlboulhes, 146B7 inhibited in a dose dependent manner

the | L-15 C roliferati.o asur. b .
[380 Chyos o St wRsapaiptiRea iR ReRh LB W did - Blagpine, 100
at [k § ﬁl@lll'lhtp'lb() BstBtcnyc (Gl RA9td FBANGEe T&hnol Paisl
G ez Beici 1ol Pg/mEstiSe FrlcH{HI B3 FBANGTe T&hnologies, Paisley,
Pcﬁddtmcﬂ))(mﬂ(lowﬂem-umseatpd tetalfecelf seuan(HyTibhe, tlitalg USA).
experiments was calculated: 3.1 0.91 nM This IC50 is
in agreenent with the avidity neasured by Bl ACORE

20 300ifidsRod oBpéHidhets$ blvdd kiBAudsar ceilgamsviand
reconbl nant hurman TL-15 as analyte and confirned the
af fi nity andFrgsh byman 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, lot no: 6870-011, Immunex corp., Seattle, Washington, USA.
hIL-2, Chiron Benelux BV, Amsterdam, The Netherlands.
Fully human antibodies used: 146B7 (batch: 070101) and
146B7RDJW07, 404A8 (batch: 030101) and 404E4 (batch: 080101) and as isotype
30 control antibody T1 (97-2B11-2B12, batch: 190900).
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measurenents obtai ned here. 5 Exanple 7 Inhibition of
hl L- 15-i nduced TNF-a production by fully human anti -
wo ko0dB76md | bodi es The ef fect of fully human anp@FIB20043000484
anti bodi es, 146B7, 146H5, 404E4 10 and 404A8, on
I L- 15-i nduced TNF-a producti s, studi ed usi
nhibision of homagdL- L (lod sy oalb-2snduced T Zosigion by PEMC by
fréam_ggﬁ Lﬁl}bpﬁfélsum eers using the follow ng
pr . val uate specificity to IL-15, the
ef fect of thERMCawetrclvaltired imtriplicat2-or qeatlirapleciteinDoawell flat-bottom

praductiagn s also exam ned. 15 Cell cultyre Cultures )
WIE il Al (h8l1S PETFSIAID fosrpresieh OQaW%-cgﬂﬁfa%ﬁrﬂvéL-IS and with or

5 P ET8 1AAE, IPTOSLSeBl ei
angnirOlo Q@rthndvaiia tA (28 18dmi, @atbiocirenf) vearadded &y pasitive control for

Uah, USA). 20 Purification of peripheral bloood
moelseationr Cells ier inpraseddion £ hawrsah3 HCoad Mas Qur Shgernatants

fr I . [ I

nepae i Eaed o PiE BBt St B FIP SRR CyTeph, Utreon,
PBite NétGereeidbor med by density gradient centrifugation

usi ng Ficoll_(Pharmaci Sweden). 25 Test

a, Uppsal a, .4
10 conpound HI LTfﬁfchaofﬂdﬁBéglg@amSﬂypp RtEehantBegy were tested on IL-

Se. | i . - i |
nor iGN B Blhcripty PR, Haol BB HIEN Sn B ated TNF-o
usdducliéf iy a (bst ddpendEAdfaHibn awkkeredsADBHREPYR dntrél GhABody did not

(batch: 030101) and 404E4 (batch: 080101) and as
i sehippdIL-d0-indined JiNEpmredigiior(Figore 4 pDatagfitwo healthshvolunteers

B AP AAREAE SR8 i B HErIS Hihs 0o producion.

15 TNF- a pr oductd eiyukRythE6pdei ity oFthd arti 195 antindansi @eir effect on hIL-
PBMC were cultured in triplicate or quadruplicate in

9 &2-mesfliateld| BYE-ocproduatiopwasevaluated 5No inlibits| dfdL2emediated TNF-o

in the presence or.a .of Ls r hlL-15 and wt )
orProdEiPE R e Y (368 (gt 6 dore dimppdeh: tehifpn By cither
anfo48aqy 404A8 WA Sednif 0 90nafiate8 ARIE-Y HréfRtioR! -

Concanavalin A (2.5g/m, Cal biochem) was added as a

posi tive conAxose dependent mhilfigomdf .- 1 CelelmtedeTNF-a production was

i ncubated for 72 hours at 37C and 5% ...Supernatants |
20 eseen praly PardlteR 7 epd gobhv F34E4and @ﬁééntT%%nmw effRit-was specific for

by rEYIsSH 64 Qi T8 ANF p56diction was not inhibited.

Example 8 Inhibition of human interleukin-15 (hIL-15)-induced proliferation of
CTLL-2 cells and PBMC by fully human anti-IL-1S antibodies
25
Antibodies 146B7, 146HS, 404E4 and 404A8 were tested for their ability
to inhibit T-cell proliferation using CTLL-2 cells (Gillis ef al., 1978) and peripheral

blood mononuclear cells (PBMC) using the following procedures.

30
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The Netherlands). 10 The effects of 146B7 and an
i sotype control antibody were tested on |IL-
wd zeonmthicat ed TNF-a producti on by PBMC. 146B7 i pti/iB20ed000484
hI L- 15-nmedi ated TNF-a production in a dose dependent
ashj on whereas the isotype control antibody did not
L- 15-i nduced TNF-a production (Figure 4).

Cata of two DERAEOW MO NI £RdSin FAMI- 369 With 4 3G 2Rfamine, 100
404A8 were unable to inhibit hlL-15-1 nduced TNF-a

pr H(H/ndtplemmlhﬂ,ﬂ 00qugémbstreptdringeins (ecived GonyLiéé Tedimologies, Paisley,
anti 15 a odi.es ir ef ect o di_at ed
NTL:C b&a@é& ﬁe%%acg\yatre § fetalee fmsm%ﬂmﬁlﬂlw , USA).
5'( LC%LEB?éé‘Hs?élﬂé\'Efﬁ 19*7%” enh@ﬁnt%%d irP@HH%BQvé%eﬂtfo@l@Z medium

Figure 5). dose t inhibition by either
4081@491&11:%@4%81 %Snm 2/ml (Chiréh Bentilat BY, ANStexdam, The

t it f .
n1 Religoplf) a0 e I e o1 SR eloRO R stag oty prmggiment.
14@51L@!"96H§Q&er@%aﬁ%%e@ﬁ%é@éﬁ% usehe inhibitory
ef fect was specific for hlL-15; IL-2-nediated TNF-a

production was not inhibi ted Exarrpl e 8 Inhibition of
1Ohu A , i feration of
—=1L-15

anti bodl es ZEreémhth@lﬂbbSdl&fb@B?aWIﬂ.ﬁfGlH& he@ﬁﬂﬁ4olaﬁtéel4ﬁ¥eﬁ&1formed
were tested for their ability ~to inhibit T-cell
pr BASERr hPRBR Was pAdedagainsbeeagiiation. Gurification off BMC wyasgyerformed

an u
e FE Bl o L ARRAIONAIE FEQN (PRrRor Ty o).
PCT/ 1 B2004/ 000484 Cell culture Cultures were

158 nt ned in RPM -1640 with 2 nM L-gl utam ne, 100
I Ut?ﬁﬁﬁgiﬂ%"—&l in, 100 p.g/m streptonycin (derived
fromlLife TeHmQBOIGt%r 689@J(ﬁheﬂnmu1§&%k@n§éatt?e’1@vésﬂlﬁgton USA.
heat-inactivated fetal calf serum (HyC one,

USA). 5 CTLLhER-ZdlhizonB3rielixsB¥; Amisterdang e N@hfelands

mai nt ai ned i bovie Jrent i um__suppl enented .
wth 36 o ¢ L SRS s RES T2 oy SRR PR s in
ThEiguf¥es: NasBaANdIsH5a804 58, a004B4. for hlL-2 for 3- 4 days
before the start of the experinment. CTLL-2 cel

20washed t hr eeanti-Hed S peiitndies nsed foxé’%@.&ssad&th%mdbatch 070101)
pe 43{@9 b ?B{ao : PBMC) Fresh human
bl Jci)(b V\;zia)q carbﬁﬁ@I1 om lgba‘#égﬁ%tﬁgf/%vglg?oﬁt eer after
informed consent, heparin was added agai nst
Purj fi f PB f
Coﬁ%%ltlgrll gf[}lumalillrIIL IISC htIIL ol%) 8r hIL-ZNICI‘:ld\{\l@eSd 8%£L92rpr¥gﬂferation by anti-IL-
15 antibodies

25 In 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-IL-15 antibodies were added. Cells were
incubated for 16 hours at 37°C and 5% CO,. ["H]Thymidine (1 nCi/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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by density gradient centrifugation using Ficoll
(Pharmaci a, Uppsal a, Sweden). 15 Test Conpound HI L-15,

WO 2404006626870- 011, | nmunex corp., Seattle, WASPCTITR2004/000484
USA. hlL-2, Chiron Benel ux BY, Ansterdam The
Net herl ands., ant.i -1 L- anti hodies used f.ar CTLL-
assay in t hi'S 15 g m SR O ﬁ“'?%i‘@?f@f@:"ilge%té’ﬂ ol‘fé%’z cells was
4@4A8ased it E-Gosedddpaiticht fabhidm b?rl‘t%}@@ dh @ 4418285 WA reHBYEd by reduced
assays: 146B7 (batch: 070101), 404A8 (batch: 030101) ‘
ah#l]40wmddinp aneonporagan Aoth 4044 mid 4eAASHWetemablelto biosk IL-15

(hll-1 | L- 2. ipnduged . CTLL-2 proliferation by
ahr}diug?(@m%ger%}h%Qéc%f@é'ﬁfguﬁ‘n each experinment, cells

5 were seeded in triplicate in 96-well plate, 5x103

cells per well in the presence or_absence of either
hInhibitign ofhiL- I 5 induged PBM(aprolifgzation by anti-IT.-15

PLHUfigkation, each of the four anti-IL-15 antibodies
\Aere—argééed. Cells were incubated for 16 hours at 37C

and 5% CO2. PBBAC Weyseuliuns iq triplidatd inedd-welAebattvanplatd (Ninc, Nalge
Sciences, Little Chal font, ,Bucki nhanshire, UK) was

aDyBe nfernational. Jagnmask)3§ xH gellst ner gy el I thecaressncoer ahsemee of hIL-2

0 b ST A ool eprg P S HIEE ochen v

| adiieded apositive e6rattd] F6r pablifefdtion? ThelckBs Wa indl®afe@ISETR hours at
in a dose dependent fashion %ﬁ’ 146B7 and 146H5 as was

r 87 Ceandes 630 dgtirBymifime)l R/ meli Amershewrlgbr Seipnses, Little
B 4 4 d 404 l.e . t | @ck .| L-15
oo P B SRR 28 rPrbeRES s Glarypter 6,

hTbmtekpOfdilge-CI§)USK). hl L- 2 i nduced PBMC proliferation

by anti-I1L-15 antibodies PBMC were cultured in )
15 triplicate 1#0BEwaeable to phibitdhr b mdacqdNiAL Thx@idire incorporation

N L I Noas,k 5 104 S per I .

MO JEBLFERRS A0 S BRLTRS s it bRba $R 1 B3 5L o e
t fe Béth404E4 Afd 204 ADREicafmable?s BRIGR WAL 115 itducéd BBMU proliferation
Cal bi ochem) was added as a positive control for

ptfdgureed-Ri d4OHTWes setltpsiedgacerding ioptataebtaiped fromyeayigusly
o0 COP. [3H Thymidine (1 Ci/well, Amersham
ﬁ?rg&égfigggeerg{%qf"t tle Chalfont, Buckinhanshire, UK)

20 wls ensiﬁieﬂlekﬁeci‘iﬁcit)sob%ﬁﬂ 4B 4varit404 8(folaITv ¢St theéseAatibodies were
Tontec, Orange CT, USA). 15 146B7 was_able to inhibit .
| #lsq qulwdg@ o tlquq_ﬁf_fepm Iaf%@eﬂw&grmgptggﬁt]@ﬁ. None of the tested anti-

IL-15 antibodies exhibited an effect on IL-2 induced proliferation (Figures 7-9).

Example9 Human anti-IL-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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dose dependently and, therefore, inhibited
proliferation (1C50 = 3.1 0.91 nM (Figure 7). Both
wad ebEd7a@pdl 404A8 were unable to block hlL- 15 PamiB2eat/000484
PBMC proliferation (Figures 8-9). 146H5 was not
test ed accord| ng to data obt ai ned from previously
p e PAGHIER 5 dAoR L andshuman el ensure the specificity of

L7 OIS R B g s o

nmediletied 100 alg/mBraatlitlan. in Molnk{ NAHCKg (fired tiﬂdtuzmtllmg/hﬂ, Sigma). Per1
15 anttj bodi es exhihited an effect on |IL-2 in

d
pr 818 tfeniibodyn(dilptedan d anly-68P pl opRigtis sl L@lomm?aﬁgge% (dark, 2hrs, RT).

sant Iy b&#ﬁloﬁﬂgg@@gx ﬁy]aéﬁgg%sﬁ% gﬁ% gicPeﬁl‘- rpg%PfM'gk?&és? Bt 0,000

0 bMiWI@EIj PléroenPeetiid Sbiénoe) NétHeelands) b deehightdt QP(U)Btd remove unlabeled
consent. Anti body 146B7 gbatch no. MDXQ15), Medar ex

| nglothliﬁlgg defigveng day, coggentration ofﬂgotlnqu(gl 2ntkgdiesgeasgletermined by

t B7 and human
ﬁﬁ%ox% |trr?|§¢ne% 16 I%ﬁbpﬁ](-)ggna'was first
dllutedln DMSO (final dilution: 100 ng/m) and then
|n01MI\Ia (final dilution: 1 ng/m, Sigma). Per
1014%&#%%1&&9&edin1m) 600 | of biotin

sol ution was TgqaeRe (Hakkpiodh 5v§s obthinedd %Béﬁfﬁgﬁﬁr@fr%' Healthy

solution was dialysed in a slide- a-IyzerTM di al ysi s
cagglethQIS( PBMO9 werapBurediin RPMI FetOHBiovBuitelrer &urope) supplemented

oi Sterpenin (4 EHER: plaagyei (Rotstel St 2R Biowhitacer

bi ghidpy), ah& doAYeiaP o4t @IuMAOpHRILET CDAE ‘M@ig%l , Wisent Inc.) for a

spect rophotonetry (U trospec 2100pro)
15St maninaur ofi 2 by @7l enchvertel sticthlaked v 506 U/ TENy (chbdnger

mi}t%qﬂt ai ned by venapuncture from healthy vol unteers.
PB cultured in RPM 1640 (Bi owhittaker Europe)

suppl enented wth penicillin (5 Um), streptomycin
(50 g/m), L-glutam ne (2mV) (Bi owhittaker Europe),
anE_Om%me cal f serum (Optinum C241, Milticell,

W t Inc. a_ 15 max a

were st i mi aCel PP b WPt BEA b CEp—
20! nyRiHRANDs) i RPMIQBLO (m“bwmtiaﬁbﬂ Eufdﬁé)%u@ﬁl@rﬂeﬂt%ﬂ Ratgsénicillin (5

with 10% hunman AB serum (CLB, Ansterd

NeDHb) strapegmyain mwmmo-glaamm eraMp(Biowhiskyr Europe) and 10%

Su?e?al cnﬁnst ed e%ptlm mIEZSl'l oL Rlcgﬁ Wisent Inc.). After permeabilization (20
min, 4°C, in Cytofix/Cytoperm ™ Kit, Becton Dickinson, San Diego, CA) and washing
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™ Kit) 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 of atleast 5000 cells per sample was determined after analysis by flow cytometry
(FACS Calibur, Becton chkmson) and gatmg on the monocytes, using CellQuest Pro

n index (S.1.), which is calculated as follows: S.I. =

(mean fluorescence positive staining)/(mean fluorescence background staining)
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Um), streptonycin (50 g/m), L-glutamne (2mV)
(Bi owhi ttaker Europe) and 10% fetal calf serum
w@ apuiomseo C241, Multicell, Wsent Inc.). AfterPCT/IB2004/000484
perneabilization (20 mn, 4C, in Cytofix/Cytopenn
Kit, Becton Dickinson, San Diego, CA) and washing 1in
Per M WVAshTm buffer (Cytofix/CytopernimKit), PBMC were
Sl{ﬁhﬁﬁio%ﬂobﬂelﬁfs@n' ng of 25 IL-15 by flow cytonetry.
Continuous permneability was achi eved by using
Per ml WAshTM Buddteat IL{Iﬁtpwésenﬂ lmlw;mrrmﬂ'rmcmes ,cytdspougbparations were
the | ced After i.ncubating Lhe,c
A S e %7A8f~'r TPEIDTR ALt BB omep
t .
5: %mﬁ"osgéé%hgg r&écgcgs@g %ﬂ%f Elﬂiegat A déﬁ?ﬁﬁ!ﬁk 60 min), fixed in
st2°/€ phafirthalichhd«’PBS Y8 hﬁm I’WCDN@e(f Wfth PB Smind uiiredridddighin. Before
Fl ugrescence. i ntensity 30 of at Je 50$O cells per
s StApTBg oI @Pnarﬁwsamrépe%w’gﬁ (bl 1y amepine; PBSS),
( RAGS
rmnocyt@gé S ueﬁﬁ%‘iél?efh ?h%?tgﬂi%tﬁﬂ \Aég;ﬁ{)é(%g{é; nl“ci}ﬁ'l%ck ﬁndogenous
stpemaxidase actl\rltyd e)(toqﬁ?n preparavibnszhenesn@d)lamdlvathe@ioa% (v/v) hydrogen

10 ¢ e e Db fited HomBie eSS PP o A0 RTpoAfer
AP AASIA Sl b A

To detect |L- 15 present in human nonocytes, é}f{tos pi n

priegraifactyreris ingtrpnetiony§BiotinBlogkin g Kiy) H@doshhlpl BAKO¥ tAsfter washing

SR oafe WIS s oo Behaipe tisprpin
et €papations fwighdl 004 (W0) lintan pdolloteAlBiserun? §€LB, Amsterdam, Netherlands)

par afor mal dehyde/ PBS (8 min, 4C), washed with PBS and
15 5i(3 %Saﬁy e&qﬁ@p,éytogplalmwtlo@w“@gepqnﬁubated W1th blotlnylated

35’8‘312%‘2%%%‘%@85 e A et VB afif srepavidin

t hbnmgﬂxred twithisosnydated horsgradisk geroridado(shbpt@AB Gomid geHRPs DAKO;

P L o b R s8R G bripds B Ader(Hsbipg in PBSS,
?n!tiaé’&)%;rds)ﬂlﬁ‘%&?&rahﬁn@@ér@/l%@%ti Nith PRenbR-9-e@icartBzoRQ0.5 mg/ml)

, washi ng wth PBSS, endogenous biotin
20 aenil\H,Oy (Mab%D io sadiumeasetateciudfyr (¥ mMg pHréA)foard Oumipntes (RT), for
i nstryction otin Blocking Kit ect ar, Lab. KO .

b eEetion 568, Aoy Rup GRS Mere et i o igeg Baer for
V\Qﬁlﬁuféls Qokiftrdddinéd Witk ﬁhérﬂﬂoiﬁﬁx EYAROPFdt onB i dte 2khdhed with
with 10% (v/v) human pool ed AB-serum (CLB, Ansterdam
NeumEng tapaxater1for prwhen SpinufespEgembrdded by fapamougy, poalyeargel

r@g‘g{ ions were incubated with biotinylated prinary
r$ o(gi} (60 min, RT) and, after washing w th PBSS,
25wWith streptavidin conplexed with biotinylated
hqr seradi sh peroxi dase (strept ABConpl ex/ HRP, DAKO,
1Mo cytomshiys  cont ai ni ng 2% human AB serum 30 min,
RT). After t. .
were | noubat SiCEeh B FRENy S HEE i PofPRA A bun n
M@FHigiry 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, hIgG1, shows little binding to unstimulated monocytes. Stimulation

with IFNy increases binding of hIgG1 through increased expression of Fcy receptors on

monocytes.
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20 and H202 (0.01%, in sodium acetate buffer (50 mM

pH 4.9) for 10 mnutes (RT), for the detection of HRP
w@edoteideyo Cyt ospi ns were washed with runni ng PEPIBG400484

for 5 mnutes, counterstained with haenmatoxylin

(DAKO) for one mnute, washed with running tap water

for another 5 m nutes, and enbedded in faranmount or

ISR tockddfi§) - 25 Flow cytonetry Binding of 146B7

to TFNy-stI mul ated human nonocytes is shown in Figure

10. Bioti nylFagwd 114687s gtamie dfdhunmstmhondcstes avitinl#oByt eiswith the

SRS RN Gl bRy S LB S e
51 ﬁﬁé&@ﬁﬁgth%(lem Weth 71@69;? bhffﬁ@t?witl@tﬂe%nﬁ@i An'ilbobl‘ﬂf t ncébrdmgly, 146B7

maxi num r eached at day one of culture. The control
arbindsddly- 1 5hh g@nocgthoavsd thisttihdingiswupregplated aftiertstimulaioadvith IFNy.
10C s, Stinulatjion, with.lF creas bi ndi ng of

E&S@"'g ﬁﬁﬁ&ﬂ@ho'fvﬁ h?"ujrs 54y S@Q}b’?ge’ﬁé’?%‘??r@?( I gl?‘tl%re ptors on
nonocytes. -77 WO 2004/ 076620 PCT/ | B2004/ 000484 -
| mmunocyt ochem stry Figure 11 shows staining of human
mﬂmmleewwiﬁhman@gvi -Ilet5 antibodyh 46 BIdbinds IL-dAtin itissites by
higd. A clear re t of the cytoplasmis

10 observed af t'glrmlé"o u?anlbet"?'%%yt he cells with 146B7, but
not with the control antibody. Accordingly, 146B7

bi nds hlL-15 in nonocytes and this binding is
upeePmnoadsf ter stinulation with IFNy. Figure 11

al S0 cl ) : :
"t r acoh e oratcad - ShAlelafiids vt bRl bfer informed consent.
146)8756 bhﬂaﬂseh,LDd;ﬁrmrent oEBemmtdlygy, Lentofte University Hospltal
noh| staochem stry Test compounds Human psoriatic
15 (qpenhagen.Denmaticy| o5 were obt ai ned after inforned
cons entAntibb@y i $6B ¥ datddne MDﬁ@p@r MEREex OAnkXaaR! RY A
Gentofte University Hospital Copenhagen, Denhn®
Ant i body 146B7 (batch no. MDXOL5), Medarex, Annandal e,
S . \ '%n of %687 and human 1gG
: Ry SHeer g o-brotH (Si gma) was first diluted
I n DVEO (f I H@h%/dx%Qfﬂlelﬁimﬂﬁ-blétﬂp(S’?ﬁiﬂ a/asamdt dlhm in'DMSO (final
1 M NaHCO3 inal dilution na) .
20 rrghl@fmlarwpmﬁyﬂ)(mdl therein Q. hlV!LNnrHPOséﬁmal|dﬂ@flomulongAml Slgma) Per 1

S(%rllgu (t)f tle\@y ((f1 ﬁlgeedqn (1 r%f) 6002 },II] %’blotm) solution was added (dark, 2hrs, RT).

Antibody-biotin solution was dialysed in a slide-a-lyzer™ dialysis cassette (10,000
MWCO, Pierce, Perbio Science, Netherlands) (ON, 4°C) to remove unlabeled 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 (H,0,) 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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Ant i body-biotin solution was dialysed in a
slide-a-lyzerTM di al ysis cassette (10,000 MACO,

woe@rome2Per bi o Sci ence, Net herlands) (ON, 4C)PCDIB2004/000484

5

10

15

20

25

30

renmove unl abel ed biotin. The follow ng day,
concentration of_ piaqti.n Iated an

deVith Rﬁ%dnwyspfsﬁb BYIPS Sitest Pi%?lefﬂw }nagbaé@gmwus yections
at [ Q&Hﬁ S

SO ORI T e .“Qgé?ay RNCEE. A S NEoNBEe ands) (30 min) in
S eRBSBnSerumea tﬁlobtfat effl andhsextienowere(sibsequentlyRigutans with

d d, To bl
2 iphugiea pamen bbedy B8R B BHEGDhAR5R g8 qapaging 2% human
hyAIB Qe®ih 52160 hilBtes t‘ﬁ’f’)z)Se‘étlbﬁ’st@&e 'v&'f’hsﬁéd il FBST. After washing in
aci d/_ﬁhos phate buffer (pH 5. 20 RT). After

ghissie BB nzmbat(e@wh str@po’@Emnnl)ex/HRP (DAKO; 1:100

TR BB bt BB RS0, i ips n P

Vahi @erctlbﬁbwereDﬂ&@)atedAf/ﬁ}ﬁ]& anmmmywasb&&ezto G4h /6815 284 H,0,
PCT/ | 82004/ 000484 with PBST, non-specific bindin

si (P& %leinesodivse restpte huiferd a® mMnpH ¢ for &m@%@d&ﬁﬁgr the

NP MRl VPSRN Bl e T ahipg BBy EHEET o minutes,

arudun’emtalmdswmb hecrsatbsdoU@N K Q) foronb atirute)ywadhed with running tap

A X i, B AR Pl oo

(RT) Sections were washed in PBST. After washing in

PBST, all tissue sections were incubated with

st@p}_@\BCorrpl ex/ HRP (DAKO, 1:100 diluted in PBS

contai njing_2%.h yoan A .seru

neht nd PRk A SRBEE BkeGactilts it iasiioli inoyes observed afer
3-stdihing 119s&tsEMldh§f\xbﬂxZDi6B7( 9ut51dﬁ§/1ﬂli1the adifdrolrlamaod@QF%%re 12; 146B7
%, .in_sodium acetate buffer (50 mM pH 4.9) for

mistainel- | Rpysitivekeratinocyys gbtainedifiom mormpplmueah ty.

Sections were washed with running tap water for 5

m nutes, counterstained with haematoxylin (DAKO for

one mnute, washed with running tap water for another

5 1m nut es and fi nal enbedded in faranmount or

SRR heempn anfelfcfE sndbody LIGH blagiroll-38 it SCID mouse-
stai ni ng of

observed af tﬂgﬁﬁﬂs?gﬁﬁ%ﬁ}lgﬁﬁag sﬁgﬂigiggéil @H?ﬂl&f ﬁﬁﬁ‘i’é’ﬁ‘)“ ation in
but not w t tbatharthoiticrald psoriatiedissfd=i gure 12; 146B7
stains |L-15-positive keratinocytes obtained from
psoriatic plaques). 20 Exanple 11 Human anti-IL-15
antesPQYpolfiP7 bl ocks IL-15 in SCI D nouse- human

tissue chineras: significant inhibition of

i nf | anmat i orSynaviabisashe apbtamied fermupatieptsovithajuivenile hewmatoid

T%?t&xnﬁg,rgf’f%r 1n(i"ormed consent; Alexei Grom, division of pediatric theumatology,
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,
Copenhagen, Denmark.

Antibody 146B7 (batch no. MDXO015), Medarex Inc., Annandale, NJ,

USA for psoriasis experiments.
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25 Synovial tissue - obtained formpatients with
juvenile rheumatoid arthritis, after inforned

wa@oeng®ems20 Al exei Grom division of pediatric PCT/IB2004/000484
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r heumat ol 09y, Children's Hospital Medical Center,

Sampl o5 wer AnBbd HEBTORER mon sONEE) RERY Midsre By, agnandslc,

VNJ! 89AS0r rieRRafol I RitritRfexperimBitel ogy, CGentofte
Uni versity Hospital, 30 Copenhagen, Dennmark. Anti body

146B7 (batch no. I\/DX015) Medarex Inc., Annandal e, NJ,

: exgerllrlnent S, - 7%1 V\g g%ﬁﬁ{&?GGZO

15 (IPDJ VW?FresNEﬁﬁfvﬁﬂ tik§ife. sampPled aveiebbtaindd froWSpatfedts with juvenile
rheumatoid arthritis experinments. Blocking IL-15 in

sthepmainid arthrites afien joiptisplaggment suigerye rﬁW%x%wge cpHegted in sterile
SX@@Y&&JS M‘?‘é%‘%euna% eg@ E%h{‘l%%fyhmm‘ t&%‘it Eliple were

juveni ritis after jorn
r dpraghivemixed uo gesuye hcﬁaangdneﬁy vEeaeh podpaeationd Mmced isuesa(2-4 grafts

condltlon Mncedtls ue fra tsfromt;] tire
s??fd\ﬂ“ﬁi‘ 39%%@6&3%?1@ WeeFen B?H‘ gneqpsly dn th back of
eg@ rHﬁQ@ &l&s%n‘ifab 8f Rk ahikd TeM%ﬁqQ6E73§0{ﬁﬁg, i.p.) or
4 gra er ani na nNg per one site
eBBSamtthelda.sudsfcgmﬁ napllamlayom rantilma ;ioai&knpiintétﬁm&‘d’élyﬁ)ﬂj\m and 21.
rri ce Jackson abor at orj es ch anl re ei ved
Eg/@fp qjlcn ceﬁl 9n gy Hﬂp tétl%y grafts were excised and

ankamardraahn%}d{&n sh@fhgl Pl antation days 7, 14, and
Ani mal s were sacrlflced on day 28

post -i npl ant ati on. Synow al grafts were excised and

pbﬁ%ﬂ%‘ﬁ Ll]i sqal %rgo E 2 W@ 1%5 51% a mlﬂl f%l =C§¥'gatc>lv9a tissue
(0] T 11g— Ot |souco IIUIIIO\./I =

S el (Mddsfiedesrorti iefBsrag.,  odickhes, EVtoshdneNo9RI452l 559)
J. Histochem_ Cytochem 1997, 45, 1559) After

obt ai ni ng diAdet abtammgfbgltql2@@9@62(@6@9x2pé@;)1pg9f0f§é@tqné qbtained
b
E’?}ﬁl{e Gl usp%g %%5%1 155139 %e?yﬂ%}'ﬂrﬁazl thb %gfégtlve (Zeiss

Amlmscs)pam;aoqumrseﬁwa@tcma/\ﬁéxe o@ﬁipptarahalgmll, y$ ast oftBhotoshop,
use of Photo &hop, 20 version 6.0 _( Adobe Syste

MBErSiCRi6) (A @ﬂymaﬁﬂowaweeﬂwi ) axshredagrd t9il 3093 300 pixels.
V“nghﬂ eﬁfﬁ%?f Osﬁel‘ds%ﬁq e bhé¥efl S0 4€H0 egnﬁﬁ@& th@oWtall staining
es ect t a

over stai ni ng e tissue on
t bfthe tissueenghe emtire Mideer Ael sekertiomoHill ahllneds hadleigchagic wand on

i ' d dar k. ith t
Tyrlefip i teRasr Ty, A prsicabfersitg pltk pEienioEP Hepaes
? g&iﬁfﬁ&&%cﬂﬂ@ nteaﬁ stARg ﬁﬁéﬂsﬁy Qs ké&bﬁféﬁl(&ﬂer%récﬁ&p@ﬂstﬁﬁﬁar/lmage

fter selection of simlar/1m hi'st ogr am
c bistegran) corsubs@)q dhahseqpentiy, éhdolwagnocudm wawa@ecsed aut ssaining was
aaﬁjan dla gc WA%d 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.
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staining. This was designated the cytochem cal index

with arbitrary units. Dafa are shown as npean and
s BloglangHly L5 1S GID moiises human psonalie aeres 30 - 80

WO 2004/ 076620, BTl FB3RR0O4, 484 bAgd bi i _
SCI D nouse - gallman p orlgatelpég tlgisgﬁgh&ﬁégnerésﬁﬁ%%%tdg%o patients,

bidopdademdienepladied bmedC. Br IS GED (Jiackson Labamgtoees ahicewd hree weeks
atients,, di.vided and t |.ant ed t . B-17

( Sheniunp enitiv s esved 285 GiRrbe) (B Tathogine &) (Sandor) at

U H84esdt! 18th @k @UerYls6niRas it &S, drRl48B8aP dodeSdt 20 mg/kg on day
(cycl osporine A) " (Sandoz) at a dose of 10 ng/ kg

evéng 19 aegikhgion dgystHandlB. dAysweek aflet GB7lasttinjactius eicf wae

TR 81 Ay e R 593 RER B g Bl v

aﬂdecﬁirﬂfoﬁﬁhlﬂw&?aﬁfﬂpéﬂmmg @l¢estaihé O IE&E TFXRIRO 89)at for Ki-67
Bi opsi es were ixed in formalin for paraffin

eRbdertianteendigrailfkd i n H&E (Figure 15) and for Ki-67

nucl ear antigen (Figure 16). 10 Quantification of

i mmunohi st ochem cal staining of tissues from SCI D
mQusstificahiomafiimpenslistbéhentica Stagninh o Mivsass ffore SCID mouse - human

H&E- st.ai ned sections were eval uated for epidernal

t%@ﬂé@éﬂ’@mwe of parakeratosis (rated from

0-3), and n i at 26 . .
mﬁ&ggtaiﬂéﬁ sBAITRAL WeYe mﬂ%'f%ﬂcolto? %1@@4\}\2}1%]&%88 (um),

i n upper derms. e sections stal ne

eyalde af patakeratosis ftaerd fodm Oy3)| aminunelie bff ndlayrineforyRononuclear cells
section. Mean_ values for t 4 nce in each_treatnent .
ng‘tP;s’erAfé?rgHS-c‘a'ﬁleciﬂca?lésoﬁtal%ﬂf%f Kibaavese Praiienian YEDERAE cycling
VREBH RO/ SbcfiSn "RAAN 38Mes o 1B 4 mytd ik Bl

M croscopi c obsgrvgti on of gecti ons s olvvg tﬁg‘{til tﬁ%ﬁoupwere
dealkdsted sandithedata fiool esch ipetion gverosunmhiartisedas imegn aed k.s.m.
Therefore, the nunber of nuclei (nmeasured as the

relative surface area) are considered as a neasure for

i gCmMRAtiodel. | nj ection of 146B7 reduces the number

of infiltrating cells into inflamed synovial tissue,

as conpar edMigroseapif ehservatien phiestionsrihgweé theg the darkest stained

i.qu [ f
038 B AR T PR RGPl e

xmtafyeahifect aya)ave ednsidefeduss a mdduTorindtratRal Chjeetivn of 146B7
nunber of cells with dark nuclei, as conpared to
vEsdregsdhe punberafanfilrating eells 113tB)1r_1ﬂamed synovial tissue, as compared to

vehicle treatment (Figure 13a, p<0.05). Figures 13B and 13C illustrate the effects of

146B7 (Figure 13C) on infiltration 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

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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SCl D/ psoriasis nodel 30 Figure 14 shows SCl D/ psoriasis
mce treated with 146B7 or control treatnent.
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reduced the severity of psoriasis evaluated by
epldénnal tthkﬂES? when was neasured fr n1the str?tum

céth ur%stzd”fl}aé‘lg%b n ldfm} Ha 1§ Hom uyidu also observed

peBrSe0uTO0E fyr P frflm, ot t}??g@%%% e gt pegs

m(Fighrer BIB)CPBS 14338 E BR.¢ kind)s €sAa303R8 S 6200 any m&ﬂ146\ﬂ7€(l08 0*33.8
was neasured fromthe stratum corneumto t he dee

p&im). dlsqe, e gr@tl@ofa@g@kermlwﬁ%reﬂmd b)PB‘if)P(74t3‘?31t183ntiElgllfe 14C):
B7, 42
&’P@ﬁfﬁn 3 che @7 ke 45 0,02 Hinermble. dgoh asgpoes te

t m&ﬁbﬁﬁdﬁtmﬂﬁhﬁﬂf@y ﬁﬁﬁbnucﬁea?B&ls( ihppédr derdi)s (F@ﬂe (4DR PBS (33.3 %
146B7 Furt hernore, 146B7 reduces t

0.3 he
nibPRETleat PGS U9 ARG RORY (1664 8 Ty Tipaesion of the

c 1 fiaf Mgzt gt fo ko o ORI, Pfin interphase, the

exptigesisiane cakclukieely lleteated I’é'ritlﬁx?tlmnmmbhsg wleradshin otitogis most of the

R S b BER 1 U  BRIERS ot
n‘rb?és@ﬁﬁiu WF%[I%@ﬁvé ﬁha@%é&ﬁh@cém@clé)(@(ﬁﬁ@ &Rpusl ﬂuesﬂs)s but is

rel ocat ed he surface of the chronosones.
t labgent fremiqestsiz q@H@(@ﬁObD, mekegpit @8 emelléutrmw@(eafow dat@nnmelg the so-

bﬁ?ﬁﬁ%ssgro %ﬁc{tﬁ)ﬁ g ﬁﬁ\{ eeéltclefr% Gggl)llﬁ 1%11 (%7’ reguceﬁ n(?.?nbe} of Ki-67+
exselidgaftat iRt es (Figire d8ER rPIstqzag 9t4he7 e Csaah h@d IOV M6B7

fraction of a given cell population. 146B7 reduces t'he
n(Tdh&t B9). Ki - 67+ cycling keratinocytes (Figure 14E):

5-5) . Tt cat AEARK RIS PG ilingERRof Fubligry cos imo

Ofin fl 4 dda s fﬁr}i{m%l dED Ab&:ls fd?frhammula&ﬁﬂﬁs | Purfée®Bre, in SCID
SCI D nodels for rheumatoid arthritis. Furthernore, in

S@ite withcagraftehheman psoriatic hlaques, peatnieat wﬁh |d|461q2| exsluced the severity

treatment with 14 7redu r .

o SbPIOTERS, HicbModitds dsFASE P e e FeauRen) i 44687 resulted
tiea tredctibn OB dmnesish | i@ Eprirhal tﬁlcﬁﬂés@ (inmeghbetsi o7 dividing

in inflamuation, in epidermal thickness, in nunbers of

dikeialinegytesk andumisaverify of parakeratosis s emnan/SCHD mice.
par akeratosis in human/ SCID nmice. Exanple 12 Human
anti-IL-15 anti body 146B7 recogni zes receptor-bound
| Exhmple 52 TaEhaimaw aptIhas 4 tiiely-146BTaecorwiies @eceptor-bound IL-15
anti body (Sigma). Antibody 146B7 - Medarex Inc.,
Annandal e, NJ, USA, MDX015. Raji cells with
cqRstdohtpol® expression of IL-15Ra (Martin d ennie,
Tenovus
hIgG1 - human control antibody (Sigma).

Antibody 146B7 — Medarex Inc., Annandale, NJ, USA, MDXO015.

Raji cells with constitutive expression of IL-15Ra (Martin Glennie, Tenovus

Research Laboratory, Southampton General Hospital, Southampton, U.K.).
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Research Laboratory, Southanpton General Hospital,
Sout hanpton, U K ). 30 -82 WO 2004/ 076620
w4 Bs004/ 000484 Biotinyl ation of 146B7 andp¢mim2no4/000484
I gG N-hydr oxysucci ni m do-biotin (Sigma) was first
dllutedln Dl\/SOfl al d||t|on 100 ng/ M) and then
Igfioun, R IUMANLBY on: 1 ng/m, Sigmm). Per
1 of ant L f
my N %gg%g&wgg%ﬁmoh@g%n gr%m )2@95 ﬁ}st euut@a IEHO Dpinso (final

sol uti on was
sdalilmtiponl Omasg/ml)amyistédn im0.&A M Nabﬂé}%(ﬁyzlahrﬁhbm hhggémls Sigma). Per1
casse Per bi,o. Sci e

RaREE F vy @ bies i g g 0 ST i hihian i e ek, 2hrs, RT),
5 .Q\%tiﬂ?)dpf}? d’I é%lltkt%fvg% dclgezéﬁﬁé 56}&&% cﬁglysm cassette (10,000

I ny ermn

S MW COphieicedrbip Scidrice Qsahérlafhﬂﬁﬂpwam@t atCZDCZ &Orenrave Lidlabeled
Bi_nding of 146B7 to IL-15 - 1L-15Ra conplex by ELISA .
Afhl%t.m foHgWins Ay nfQeentiation 98 mqt@afb&daambes?w Pat determined by

ﬁc/:?rfért.t th 1L-15Ra (R&D
i’ mgm) ﬂgég:i)trosgla@%ﬁﬁ)pgngtjﬁ?éa(pgg. were incubated
vvlth PBS and chi cken serum (2% RT 60 mn). After

B , plates were

4e aﬁﬁﬁ. ons of 15

unI abel ed | H&iscé' c%gtg?é ov%’lgﬂt Mﬁf(telmg Mrleﬁﬂatlﬂ%m m1 rotiter

After 10 m nutes |nIated ant |es wer e ad
t plitbe(Greinkes) WilOIIl-)SRa (Rl&ﬂ} Sistents, thmpb]nsaﬂ\ﬂ@nﬁsaa@lates were

S P SBRAEL S o A kB T s

t t

0 girfgf)%; 3‘;;%3 hOV\P]f}@TAnE{aSe?dvgér{;]b gﬁl{\&é@%‘gﬂr %E)Qﬂ'eg I‘d\lhﬁlhsg(\j/eral dilutions of
15 1:uhlbel¥d ILAl SRBSTH,R T, ABGTurer ASéatt e RiSeKe m\ fiae rl Ompinutes, biotinylated

Finally, 20 plates were washed. and subsequent|y )
i @t 1§'ﬁw%etaﬁdggtpghf »£li5 609 1) mdifferent concentrations (90 minutes at

etrla ljﬁ é@?ﬁg lAf;é‘f' v&%@?%ﬂ’% ;ggte% C@%géplgl ng?l%ﬂ%é'h’uﬁﬁtes at room

ﬁ&élﬁf)aatuw)eﬁltISstmeivﬁIhﬂlpol)%rWradlﬁﬁﬁérbﬂﬂaMELﬂ pnstekdam,
with 2% oxalic ac é Bi ndi ng was eval uat ed_at

2¥ethgrands) ghlugadel KO, 8o @APB%E&%(PB(SE. gd Zpp ghicken segpraht Kinally,
20 Wig g%%bre WaShed-2{0 sub e etFSFigl@%%a}Q%d %gﬁﬁ? i gumab":!s-}

-1 conpl ex on
preﬁaylbmzﬂnﬂmﬁn(-%pmmwéd Roche@)iagndsticsl Ddsrmhemn Grombey) in ABTS

e R ATl B g
C edxlaﬁé adid (Wﬁﬁ B‘lﬁdlﬁg‘wﬁg‘gva\l‘@a!tédsat 485 9nPR) dn Ejff80‘8rﬁl§{§%| I%Qder (Bio-

15 was added inh several concentrations (dil
| rTeﬂEAﬁﬁnbnﬁrﬁaeanmme%ﬂj&Ahn AB

25
Binding of 146B7 to I1.-15 — I1.-15R complex on Raji cells

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%
NaNO;). Raji cells (1-2*10° cells/ml) were put in the wells, and 50 pl 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

butter, 50 ul of biotinylated antibodies (146B7 or higG1) was added io ihe weiis (30
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serum). After incubating the cells for 30 m nutes (4C
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2. The antibody of claim1l, conprising (i) SEQID

NGO 7; 15 (ii) a sequence which is at |east 90%
whombogous, preferably at | east 95% honpl ogoRPGT/IE20EH/000484

nore preferably at |east 98% or at |east 99%

honmol ogous to SEQID NO7; or (iii) a fragment of the

seWashim: defined in (i) or (ii), which retains the

ability to specifically bind to human IL-15. 20 3. The

anti body of claim1l, conprising (i) SEQ ID NGs:5 and

8; (ii) SEQI1.D N Gobunsd Iﬁl;man(lhbﬂl()clo‘.ﬁEQﬂthoN@thclﬁdﬁﬂmﬁcally binds

10; .25 (iv) sequences which are at |east 90%

h %P@@%Hs 15 foannatsing 3 least preSPR sgqugnee rﬁirs@@%&gm th group
5 r%f(gfably at | east 98% or at least 99%

us to the sequences defined in (i), (ii) or

(| i ) or (\(i) SHQUPNOsS,d, 71 9, sedjl@nces defined in

glp)em( :C : z;a|( : i L?E‘ﬂaeécgs %V,:l]l,lfé\{qﬁrf At lg?gstt @Q%, h ¢ h gggbdsl 1i)rte¥eratlb(iy at least
2@3% Qc?rﬁ@l%@onﬁ%d ﬁg%éﬂ:%ﬁ 1ast %“% 8P4t IQQQ 99%fhoﬁ{o%g8us to the

1, conprising | east four” CDRs sel ected from (
SE@}N@CW@ﬁQde(I)ZaHQ 9, and 10; (ii) sequences V\,hl ch

are at | east ous r ef erabl { | east, b, 95%

10 1 orml ogous, (uﬁgr eH}%F?? esegg'?fe%\& ff}ggﬁ{l%égﬁﬁl O‘F’h]ﬁpretam the
| ediity 8Pdpetitioall psiad $o hembhh 8 -1Sequences defined in (i);
and (iii) fragnents of the sequences defined in (i) or

(ii), which retain the ability to specifically bi nd

to human IL 15 im

conpri si ng é%&%gg%&?lé@og%O&%n&b, and 10; (i1i)
sequences \M(l)(SIEQ\ﬂM\K) 7] east 90% honol ogous,

preferably 959% and nore

| east nol ogo
15 preferably Z’(l %eﬁé‘f’n%%lcgfs aétleag S(’f’ hggolqgghs IpseBiably 2 least 95%
t MBmobsHOUE HAE Tndi€ btdi&bly'ht {dakt 9894, 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 IL-15.
20
3. The antibody of claim 1, comprising
(1) SEQ ID NOs:5 and 8;
(1) SEQ ID NOs:6 and 9;
(iii) SEQ ID NOs:7 and 10;

25 (1v) 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
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15 (iii1) fragnments of the sequences defined in (i) or
(ii), which retain the ability to specifically bind

wo eoohon@meo | L-15. 6. An i sol ated hunan nonocl onedT/IB2004/000484

10

15

20

25

anti body which specifically binds to human IL-15,

conpri sing hea eqgi.on vvr 1 n

aci d sequen?e 20%&@ BHWIQN 4 gﬂ’d‘ﬁ‘é‘ﬁ@é e\%tlaf{?nﬂr ﬁQ‘QRS selected
atfrdneast 90% honol ogous, preferably at | east 95%

honol ogous, re fer ably at |east 98% or at

| east 99% hdﬁrﬁ]’dgga%‘l(gﬁ 9}’ Pt N 2. 7. An isol ated

human nonoclgpad a{HekQ@]%ﬁ i

bl ilidony 1); ngITprl it é?@hfl@aﬁ?@‘} ﬁdn‘fd“}l) dﬁsafg)ﬂggerably at least

r é’él’/ohpmmlbgotanarrd)mam p:feﬁ:eahhyeatd&sﬁ&@é, b&tl‘l@sﬂ%%moﬁhologous to the

ence | east 90% honol ogous, preferably
ueegg? CEH‘n@ 8%bus, and more preferably at |east

8% or at |&9HaeRRh '
W0, 2004/ ey et aR i, SeaRetudieh) pilif) b fichilfin he
mahidey torspecifinalisbing tavhiroan Bpétifical Iy binds to hurran

I L-15, which inhibits cis-signalling via the

I L-15R y--chain by specifically binding to an epitope

| ocated on tshe T-Thehaiibodydfelastl, demPasmgn of hunan

IL-15, and which inhibits trans- srgnallrng on

nei ghbor i ng (@ SFGIRRNsSs & A, Phand/L&hai n or the 0- and
5 h t Ki
1 0, 8l A O g

V\ﬁﬁ%rhosrprd@gdus,cmjdl moteipnefsrabtyoat hesse98% Lor al Teast@H%hb®Blogous to the
|nterfer 15 receptor a-, 13- and y-chain

W |.L-
a SRS ae ﬁ’i‘?fltlfdl) % i sol ated human monocl onal
anti body whiig HJ‘@)“
whi ch i nhi br(tzﬁgg[ggﬁnt‘gbsﬁ{gr?x%er g d%i?f%g ?!J(g) wm@twetamthe
efplistoisperifigallydnnd (o huhan slss part of the IL- 15
receptor or another cytokine receptor. 11. The
anti body of claim9, wherein the anti body al so
l nhl bits 15¢assepniliyolfed ﬁﬁﬂnﬂﬁ‘Qﬁiﬂbélﬁﬂal%ﬁhﬁ@dﬁ%ﬂkﬁ§§éc5‘19cally binds
- and chains as part of the IL- 15 receptor

liyl% RPRETIBIAE @phe@ry chiin vaxialylst egign ofitht ammblangl sequence
p [ lLat e
oééﬁﬁ?plﬁé%g e A BUHE whs 43e AP0 B RiogqthiprafRbly atleast 95%
dmmolegousaamd)mmprefemmy bt 104kt 989, 6f athed¥RI9Y% thoddlogous with SEQ
ﬂﬂmg effects is beneficial, conprising

tering to a subject an isolated human
nonocl onal anti body which specifically binds to human
IL-15 in an anmount effective to treat or prevent the
di sorder. 13. A Annd"odaied)humhramrmdrﬂonamﬁuﬂmdy wiieh specifically binds
d order 1sssel ect.ed

he
Fniaq L comprising a 1gﬁt chain variable region with amino acid sequence SEQ
ID NO:4; or a sequence which is at least 90% homologous, preferably at least 95%
homologous, and more preferably at least 98%, or at least 99% homologous with SEQ

ID NO:4.
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25 group consisting of arthritides, connective tissue

di sorders, ophthal nol ogi cal disorders, neurol ogica
wale@entdse®, gastrointestinal and hepatic di sorBEr/BE2004/000484

allergic disorders, hematologic disorders, skin

di sorders, pul nonary disorders, malignancies,

t ranspl ant at i8on- dexsn isehtadimmmenmocmmbmﬁibndy ediah specifically binds

di 39 Bgﬁ%ﬁ‘ IL-{ §S\9Hl| LiROG G, alllng ¥&etg9 ?295%@ lch:%lﬂ ba/ sg?mﬁcally

di sorders and I ous di Sease
c| Mindingto Wﬁtepmlopwéd an sl vehain interacting dandin ehhyrnan IL-15, and

gr %ﬁct?ﬁxﬂﬁﬁt%ttﬂaﬁﬂs@lalﬁﬁ ¥h 9&igRBorSiRonly |ek1§ﬂe§sm%sﬂ1§t{ﬁz'ﬁhﬁ or the B- and
4[ g@l@eryt herragﬁaﬁR g ce at [ v colitis
e[ YEORINg 3 BHY © P& pagf ‘Eﬁ S -89
9. An isolated human monoclonal antibody which specifically binds

to human IL-15 and which interferes with IL-15 receptor a-, 8- and y-chain assembly.

10 10.  Anisolated human monoclonal antibody which specifically binds
to human IL-15 and which inhibits assembly on neighbouring cells expressing B- and y-

chains as part of the IL-15 receptor or another cytokine receptor.

11.  The antibody of claim 9, wherein the antibody also inhibits
15 assembly on neighbouring cells expressing 8- and y-chains as part of the IL-15 receptor

or another cytokine receptor.

12. A method of treating or preventing a disorder that is associated
with an overexpression of human IL-15 and/or in which a downregulation or inhibition
20 of human IL-15 induced effects is beneficial, comprising administering to a subject an
isolated human monoclonal antibody which specifically binds to human IL-15 in an

amount effective to treat or prevent the disorder.

13. A method of claim 12, wherein the disorder is selected from the
25 group consisting of arthritides, connective tissue disorders, ophthalmological disorders,
neurological disorders, gastrointestinal and hepatic disorders, allergic disorders,
hematologic disorders, skin disorders, pulmonary disorders, malignancies,
transplantation-derived disorders, endocrinologic disorders, vascular disorders,
gynecological disorders and infectious diseases.
30
14. A method of claim 12, wherein the disorder is selected from the
group consisting of ankylosing spondylitis, systemic lupus erythematosus, ulcerative

itis, allograft rejection and graft-versus-host disease.
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