WD 2004/ 076620 PCT/ | B2004/ 000484 HUMAN ANTI BODI ES
SPECI FI C FOR I NTERLEUKIN 15 (IL-15) Related

wappidioce2d ons Thi s application clains priorityPCO/IRRB4/000484

10

15

20

25

30

Serial No. 10/374,932, filed on February 5 26 2003

and U.S. Serial No. 10/379,741, filed on Marc

2003, tummMﬂmmﬂﬁsggcwg.mktlh@m@vmms (IL-15)
U S. Serial No. 10/226615, filed on August 23, 2002

and U.S. Serial No. 60/314731 filed on August 23,

2 )L GRNGSRL S of which are incorporated herein

b . — 10U Background of the Invention
| nt er | giks appliggion|dlaims yiority t@ BSeSenl NanmeBdfy32, filed on February

C%B %(Be @H 4§, ﬂ@ﬁ:ﬂrl@& Q'OVB7©f7411ﬂIea%n“l\@arc§@n§(§03t wHid Xﬁohcatlon also

 bes e henor S Sl Lo Rl Seais 25 Moz ana U,

f lséﬁﬂhh@aiommsr atddnacAtiast mmode nile céntents ef Which are incorporated
ggrl nn and Tagaya, 1999; Fehniger and Caligiuri,
2

FRECTEYSS ession is 15 upregul ated under
i nfl armatory conditions, as reported for nonocytes

StHAML ARG otithd Invehbod and LPS or by infection with
ViTUSEes, pacterta or protozoans (Kirman et al., 1998;

Wal dmann et halierleuklms (IM5)iﬁamno-atﬂhniaqa§5aqyt0199@ a glycoprotein of

Fehni . 2001). F ,
oD FPrsiedtestion Beetcen siipried T NBHs coflyand tissues
aﬁﬁ‘hﬁdlhg ﬁlonb@ﬁ@é dod mﬁr@ﬂﬁ%@ fibkoblastd, ketatik&dWestadd dendritic cells

arrpl y|n | ammati on erecrwtrrent and activation
of Wabdsgmcand sl aggyes  PP% . Fehmgsr nd Qgidivg, 200d). eFliceaxprassion is

been Séﬁ St ed%&lﬁngﬁ&%ty §P31?t01?% grg ?e!pl%tF@ go‘gdl S iﬁ%s stimulated with
1% d&ﬁ'L‘P’Eﬁ@r ‘@}mt’éctmn F98 Riirusdd bEAGSa GstolozEMs (K%%ﬁm et al., 1998;

Fehnl ger and Caligiuri, 2001). In vitro studi es have
s Wdaidmah:atet 4ZL 199% Whidnsen gad agdyabl 9% @shmgeraa@ﬂu(iﬂihgiugts 2001).

h,|L- d .. <The ..
| Euergi i gfropf B BRsioc A8 <S8 BoReraaia B locally
U %k&ﬂi@e@ILnghﬂlkdl*tLo]a'il;ﬁlfy bhflanhafi @Sby the récrGi@bm adl Activation of

chain with a consequence, both

r @mprcmirTscfdbe ThifelLs hirmdslaw ffoxthag lgqﬁalsug@s@rlé%hw pivotal role in
wever . .based /8 n f t
(8RS RN o SRR 20, B BRI 1997,

C lNI&]]nﬁ@d andilfiéw) B98¢ Belinigdrhaad Uahgiuvipzo(mr)ct i ons have
been reported (Kirman et al., 1998; Wil dmann and

Tagaya, 1999# vifig dpdighhasie sgpwn that @11-)15 shareg gevg;rag giological activities

: ﬁ%ﬁg ]{Lur ad[ute% %{Wlt(egfgt&ec&l%bn{\&g.ﬁgg% lrg?]‘la&p{oq rdskitlon T-cells

| RbASAGP of Metnighe dychRMPIIY-I SRelSHietIshpsethe, p-Sliairy inthihe y-chain with IL-
Z%ansu on and function (Kennedy et al., 2000; Lju et
aI

2hDByonsyueron Hotvsecior sy esews JakBT 44 -sigealing slements.
le\é’R ﬁ)lﬁggdson( Mﬂ&?ﬁégﬁfa’u@ﬁ and &?i%?enh%é@?gsﬁloﬁ%? I]I:-'Zea\ﬂd IL-15 and

their receptors, critical differences in the in vivo functions have been reported (Kirman e?
al., 1998; Waldmann and Tagaya, 1999; Waldmann ef al., 2001). It is also important to
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).




reported the induction of TNF-a production after [L715
stimulation in T-cells derived fromrheumatoid

wa@edaohoidops patients. Furthernore, peripheral bP@DIB204/000484
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cells activated by IL-15 were shown to induce

significant TNF-a productl on_by macr opha es via a cell
5 cont act - dé@@nﬂ@rﬁn wewREsSTSEMCIRBeS Al ¢85 bTOT; yecInnes and Liew, 1998)

.dee}cﬁogﬁg% ' ve [ ltoﬁll gf’lz\)})rl:{\lglp? ch{&g %]Sﬂgﬁioiéjstuﬁﬁlgmﬂ fn["ls Cel%s derived

Feases dlsease

( ﬁ%}rpﬁl@uﬁh’to@d arthratQitients! FRfigdrmo2d) @eiipha¥edibodT célls activated by
2000; Maini and Tayl or, 2000). Summary of the

| Bdhtwere sh@vﬂtoenﬂumnﬁcram &N prodsichien byl maarophages via a cell-
generatjon and i soI ati

f fi t t w
fGPW?Ctrﬂ?HﬁW%WG i Bt € deatie V%@%P‘FT@ET% {p rheumatoid

pr l n‘{lﬁo i nﬁ?? og e(?}{tcs)la?% ucee%@%ﬂlggdsg 'aEthﬂﬁgSa;c,l\g)lnl et gls. , 2000;

t [Kippeln 206G tlewel at #/or2000; Manmhamb“]@loaﬁf)ﬂ@odl es and the
denonstration of their therapeutic value in treating
a variety of IL-15 nedi ated di seases. For exanple, as

d Shih E h% t t he human anti bodi es have been
TNFa production and T cell
pr ol i f erat i dibe poeseht infention dhbased on mheeganatatlpnlan@ giolagign, for the

e s BT AopEre e e BRI Ny et cafy B o human 115

| AR QKRS AEBRThe HidinflahfRorNEFfeURFinBh et ITND5, 96 6211 as the
di sorders (and any other |L- 15 nedjated dlsorder

atchara@tgmﬂﬂog of sughamavet @ttbnéxes anwhﬁlﬁ@np@é%atfqncqftﬂgelr therapeutic
e

arﬂ@e ﬁlﬁﬁényarﬁibﬁﬂiés hﬁrﬁkbd@ﬂ shdvbl@ﬂ? 1§hﬂ>ﬁ\ﬂ Hoitle TNFoyprb@setion and T cell
i nmunogeni ¢ and nore therapeutically effective and

uwllibrame,rbotladfﬂvhicbta@rlatﬁgt&ﬂ}'hnmslﬁe it in8ammatary diserdess:

e Beh e IR o iR ELBL e RdamyioB ! pBroved means

a'f@xotr&ﬁﬁg dn@ Prevbstint ieR dRbMersAfand ey biher Hpesiiiediated disorder),
applicatrons, including treatnent of inflanmmatory

 diatitiheteble in path tathersmidue SR T (g HPitoPS andyspseichspesificity),

20 .

25 g

30

t rﬁ%ﬂ}}&, ?tﬁ&ctur%J gﬁcgfﬂﬁ a&%éf%ﬁﬁ ‘ﬁ%{ %Ct %19{ thby a1JeEfulby guman making

Ies su uman” anti

d a5 bl*gﬁﬂichﬂﬂlﬁle@s inh@ohapeaid and meote drdrigeatcaly efectieand useful when
i nvention include a variety of_antibody . isoty ‘

S @émqgteqeé@ humgepatignisihan pheyIL-| g mﬁﬂp@g@s prp@g@?y generated (e.g.,

|
( ghigt alng %%aﬂﬁ]gg lt’%ood de-g?(g @éﬂg%’e}% grgl%ﬁt}glgﬁaﬂn%ﬁﬁkggn the discovery
C i nde t]ix&alﬁmultlb abp]nxgﬁtlbns(, éencjudingitredty@it offinflg@atomy diseaby3, such as
o it ttas. Tegtse LoV Eogt ne g PASREn oY Lo onibitng
! %ﬁ{ ﬁ% B SRR Ak dfbodlel RsBBLARY) on (D) or

a conpl nati on MD or nore i sol ated
2004/ 076620 Imbed Ba6A ADHIRSS of theomeeitnducléna yanidiy of antibody

hl{gc&}rr]pe%ngdc as g(?lﬁg&Z, g&g,nngCﬂl? ?gM, tl b? Af SIgAseo IgD, and IgE.

Typically, they include IgG1 (e.g., IgG1k), IgG3 and IgM isotypes. The antibodies can

be full-length (e.g., an IgG1 or IgG3 antibody) or can include only an antigen-binding
portion (e.g., a Fab, F(ab")y, 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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a particular enbodi nent, the human anti body i s encoded
by human |1 gG heavy chain and human kappa |ight chain
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variable regions as set forth in SEQID NO | and SEQ

ID NG 3, respectively, and conservative 5 sequence
nodi fi cat | oﬁls onﬁemb iment thefomprsy andibpdigh aerrecorphipant antibodies. In

h u g"ﬁﬂlcgpf‘té é I t@ d at!) %n? %?Y%e&%ﬁéd‘bgﬂ%ﬁ?% eavy. chain and

aﬁuﬂlan KeppengR shah &MﬂleicracﬁE@oin@nbi@g&ual&du&ﬁéqhaldbﬁn%helr variable
respecti vel % and conservative uence nodifications

t lﬁ%i@@fas s B AEQBANEsT and $E@ Erbireipeetatelp @nd conservative

p rs@cﬁ.l%?l o&ﬁ’%gg&ﬁemyeéﬁ{ ' aﬁ 51,1? Iﬁg&flm%ﬁl! he. }ﬁm aﬁﬁb@dy includes
ectona (e g., a Fans! ect OMa CORST St i i'ng

| Ig® heahyi ctath &idappe lipht ohainl vanipbleaygions Which&)ampnse the amino acid

chacesoRote SH BN G SH0IROFk ARl gnd dlpervaive

ag%{lg' sses the antibody (e.g., which
irsm ug&es a ceﬁhgﬁgéfned froma transgeni c non- human
ani mal , e. g.Human dntibodgeof the mentpn havbmgrodugielrrembmantly ina

COmBL L 25 IR, Ny chi L shsgen S8 5 08 s cro
f %él@oﬂl?m?ﬁoéﬁ&%ﬂ@l doffshifEhbdleic |a5‘1ds %n&ﬂ‘iﬁg t‘PlH |h€£vy aé’ld light chains

enbodi t"/he ant’i bodi es” are produced by hyb
r ef ﬁieraadbo@y, loe beohtained dird@B7irom aiyybaldhn@twlueh bXp(r@ssgs the antibody

aﬁ«aghw S e S RGED SHRERE oth A ag e i wfiA. 2. o
hicfiﬁoﬁs%?h%§ geﬁbrﬂerwnspnsmﬂg 4 Bldhen hﬁy@ﬁ&naﬁn%he and a

forth i n SEQ 1 and 3, respectivel

c bumen ight chaip@arsgens thetancedrsthe jgal a‘@&y qu.qg brnant mgqnaq:hzed cell). In
AN iSO ol U bt AR A bR  ibridomp atesred o herein

ang 146047A8: by A hastRer (&5, & CHE@ odlDd et tonid @neiiidihy Goan heavy

specifically binds to an _epitope. | ocated on the (3-
asbpigang hugyalight ¢haiy Brclqie gﬂél%whmh cgrprise pucleqtifle sequences in their

a@%ﬂﬁ% %%da{s@@%ﬂagﬁ SE WNOQn% cg egflnélﬁzaeand cBnngvatlve

presen 1 fical
amebdifidutions tHepsdfali j)artlyularf enhﬁodi:(ﬁemte, thel dmtdmdles are produced by

O e ia STl PS54 HEB o 491FY éﬁaﬁﬂ G4aRE B g pfetered
f’ %gﬁloﬁﬁnﬁl\fﬁe Qﬁtltigﬁ&lsp%mﬂ-ca‘fl ‘t{n‘f‘ds td Qﬁ% ellgcﬁé({]gﬁ g‘lg éi; Qnd/or y-

recepto Y, the u n anti

bichgintiftetdetid® doimbin o’ciII:hlSsom ation equilibri um
constant (KD) of |ess than proxi mte|y 10-7
as | ess tharlngeotélsrp%&qd#aﬁ »@1 il@rr@nranu%hgs % tb? prfeeni@lventwn

reg%crl]gna@@ ﬁ(l %r’% tec no ogy in a t@%i@%&?@%&oﬂﬂﬁm@

| pedinflamniators ieffacts,l e pitibibitahé prodoetivn of ’mSF@and/beinhibit the
analyte and the_anti bod Eé as the Il%and In

pareliferatian of 3 opfis, sudun SooricHlLLB7h e@ilsemsll -15 binding to the IL-

15 receptor. Typically, the human antibodies bind to IL-15 with a dissociation

equilibrium constant (Kp) of less than approximately 107 M, such as less than
approximately 10 M, 10® M or 10" M or even lower when determined by surface
plasmon resonance (SPR) technology in a BIACORE 3000 instrument using
recombinant human IL-15 as the analyte and the antibody as the ligand. In a particular
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enbodi nent, the antibody binds to human IL-15 with a
di ssoci ation equilibrium constant (KD) of

wapproxiceat ely 6.5 x 10-8 M I n a further enboRPCTEB204/000484
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the invention relates to an i solated human nonocl onal
anti body which specifically binds to human IL-15,
canipodisenty thetantibady bindeto IBMEDRALsEqwih adlisseiadereeu lityhm

the gro cansisting of ..  (i)sSEQ ID NGs: 5, 6, 7, 8,
9?01’5&?8t d%,)o ?Pl?m%%%lﬁéess’gb\% S}E are at |east 90%

honol ogous, 13y ff@RABhYodinehe aflinv&hitnelatk &g aBolatddthuman
nor e plreferabl%'réltlj | east 98% or at | east 99%

hondabopeal sntilep cls sppoifivelis binds it bampm 1§, compraising at least one

('b’;R)franets f. the sequences,. jned in (i) or

({3 et SFscist Foph e gg"gﬁﬂ‘io%@%‘t“ggeé%eci fically bind
to human | LGLSEQIM RO6US, teher 8, enbadioent, the invention
relates to an isolated human nonocl onal _anti bod

whi ch speci €i)safuepces whish ers i leasho(% homolegoys: rg?ﬁ%lbkx gt least

SEQ, LD NO 7: 15 (] ogh i 0

B THA O REoS b e SEBI R RO b 16 SBR b tbus to the
npgqqeﬁegﬁeﬁﬁaﬂiyl(g; andeast 98% or at | east 99%

honol ogous tog SEQID NO 7; or (iji .fragnment af the
sequence defiithEagpgnts pf thsequenges i%fneﬁﬂ} é) ‘gﬁnﬁg’ Whjgh retain the
abi.l:] . i1f:] ifadiyd o human IL- 15. 20 In a
f%lklhieﬁé Sé%éggﬁq%ﬁn]#&&lt%%n%n@éﬁtl on relates to an

i sol at ed huivas furthenembodialent thd inwelytiontrelatessp ar isbiated huyman

bi nds to human |L-15, conprisi 1) SEQ 1D NOGs:.5 and
amonpslpyal Saepdy Weish sperdtragy bttt g ryPib e
10; 25 (iv) gg@g@:y\hi ch are at |east 90%

Zr eferably a

honol ogous, y at |east 95% honol ogous, and
nor e pr ef er &) asegnenceadticloBy least %% hemetogonsypreferably at least 95%

honol pgous to the equences ined. in.Ghdy,w (LI
(PPRYIOLaHS e miote prede e af oo S50t Al Sy drhdjbedls to SEQID
(iNo:Gidp , (iii) or (iv), which retain the ability to
specifically bind to human IL-15. 30 In a further _
enbodi nent , (iiihe fragwent ofghe pesfuamasdefiged in (iheon Gid.othigkyFaigins the

ey BB P PES ' Cors sel ected from
(i) SEQ I D KOs firthe® embodi®ent) thdinvéftion relates to an isolated human
monoclonal antibody which specifically binds to human IL-15, comprising
(i) SEQ ID NOs:5 and 8;
(ii) SEQ ID NOs:6 and 9;
(iii) SEQ ID NOs:7 and 10;

(iv) sequences which are at least 90% homologous, preferably at least

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

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

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

(i) SEQ ID NOs:5, 6, 7, 8, 9, or 10;
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-4 WD 2004/ 076620 PCT/1B2004/000484 (ii) seguences

which are at |east 90% honol ogous, preferably at |east
wOthomwed ogous, and nore preferably at | east PGPGB2004/000484

at | east 99% honol ogous to the sequences defined in

(i); and (ii |}/mr agnents of the sequences defined in

(i) or (ii) (weauenceswhich aeat legst 98Y4 hanolpgpus, preferably at least

ific b 0
e%‘éa lotsrtinbe AR Rty o8, B atleby 300 hopglagous to the
hé&%&ieﬁﬁéﬁirﬁ(@)ﬂﬁn&hl ch specifically binds to human
- corrpr|3|ng(|2 SEQID NGs:5, 6, .7,..8, .9, or. 10;.
(| i) sequen&’é@ figgments of dheseqnengss d@@%ﬂﬁ%ﬁ%l"bggug’}n"h retain the
pr 0 | ogous, and nore
> praglil@qupécxgi%al:l}gg@? %ﬂf %?th | east 99% honol ogous to
the sequendeas fadterrebotimdnt)the divefilion jeldtescigmaritcaiated human
L BRTCE TR GRSy PSR PSBH Al ESia ML 10, CPRDHIE
further enb S'E@{ NOEs ighyeat .elates to an
i sol ated human gbrmnocIG(rJ]z 2Fga%htn}%ody whi ch
speci ficall Xiibai;aqdmdes;wﬂnmhme i ledsh 90%dlqmcble'gmg, prefeeably at least

chaj n, var.i abl e | on th anmno acid

10 RSBl hospolaEisg Bt ot Stdpest 3544 oS gD Iy JpEtaLoEous o the
pry @ggl&éﬁﬁgd{ne@)sbr 5% honol ogous, and nor e
preferably at | €ast 98% or at |east 99% honol ogous

WI th SEQ I D (hipfagmientsafthe sequencesiefitieddn (i) or (i, which retain the
nt nis ed human 20 nonocl onal
ﬁ%ﬁ&ﬁf’ﬁﬁ%&@%@%‘é?‘? angj"gﬁnds to human | L-15,

conpri si ng dn hifgiier@hbotimetd tha BlventiGtielitesVotah igate@human

acid sequence SEQ ID NG 4; or a sequence_which is at

- 15 | ergnocloggiantibady W@@bﬁe%ﬁé&lb’r'ﬂb‘ﬂ%ﬁo aadkt159 somprising a heavy

| S 8 1 SRh G AR p R IO 2 e sRlefle which i a

e &Rt hbmoldp@us, Prefiabbnatredsa9s% homoldpous,cindtnecke prufarably at
25 rmnoocl onal antibody which sgem ficall ¥ binds to
hdmh%@%tl%ﬁﬁ%%hﬁwmgpgsw SEQ HANQZng via the

I'L-15R y- - Chaly Ty ier SRROUThGR! thy une%lgm&teste P‘i’%&{ﬁcg(ﬁﬁuman

| ocated on the -y- chain Tnteracting domain o
20 | Imonbblonalnehtibbiy Whichhspbdifisallytinds teihguen| ILAIG, oomprising a light chain

nei ghborlng cells expr ssin in or the P- and.
y Vefiahlpzegien W&Lwo Rid soete SERYPNG' % O BRgygnoe whleh is at least
r%%ﬁ&ﬁologﬁl ef&hbl %Piegﬁr%%ﬁ&iﬂblgg&ﬁs ahd'Biot eﬁtrﬁﬁ‘y at least

human nono ant body ‘specifically binds hunman
| 19895 oaak:ileaswe%ﬂmmdogwusrmtILSEQ Ibedept.or a-, B- and
y-chain

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

25 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 -
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.

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

-5-



assenbly and/or inhibits assenbly on neighboring cells
expressing B- and y-chains as part of the IL-15

WO e@ept@r0 or anot her cytoki ne receptor. -5 WD PCT/IB2004/000484

10

15

20

25 |

30

2004/ 076620 PCT/1B2004/ 000484 I n anot her aspect, the
i nvention provides nucleic acid nol ecul es encodlqa
the anti bodIIBasn,othﬂr aspuct, Hesningemiinrmgopides nustaic age miecules encoding

i pvent, Acc r econpi t re

Becsiibsdls o artisenddeton BLRPP SRR inndlihn sk Bingly. recombinant
agsssRin vebRrd WHRATAGe thabatibtasiencoding nﬁél&i&%fcﬁlstofﬂie invention,
W th such vectors, are al so enconpassed by t

i anvcblmast oglls tmsf@c’@d avithesueb ysctess, ﬁrﬁ@ﬂqqgfnpqa@p%gﬁfq 1ig,}bqu(;}gven’uon as
?%@éﬂfgp%%v g,nt ol ?%tagtflla tdéég A}Qhé Hl%él%l aﬁﬁltrﬁlg thesgﬁgst cells.

an eXDTESSIO

conpri si Nng ghe Hieh§sH Al6Eraaed Ormexression rectteanyprasity a
light variable regi ons which conprise the anino acid

se@p}gqt@ggse@mm enqedsmdepry N@ lzglg,y&ngggrqumlgch comprise the
A EJd\f/ Segﬁ?nc%g gho»x?r? ﬂlsﬁ¢ 2]5% 2 Rizlegic) Nt?;‘g Itg?}?e’cﬁ%ly, and

on vectors nown I n

E&&iﬁ@fv@ﬁv@ﬁfoaﬂ"fcatlm theteof. rSuchtexpression Vectors are well known in the art.
transcrigtl on/transl ation vecto u5| n r _exa nptl 1
r Expaples el glide éfswtmrﬁayé‘fﬂpé trapslay 8 ors {ifigg, for example,

i pe\ﬁ%ﬁfohgeg gJaPe\é' des isolated B-cells froma transgenic

e.g., a transgenic nouse, which are
capabl e of axpetaﬂethngaspeet; ﬂmusvenslonngde(sescgated Bgells from a
I gA and/ or I%& of .h nocl onal antlg_}ﬁlestglt é, res
é’éﬁgﬂ”@aﬂop Fnirgal gg PATANBECRICINANE WICHATT CEPREST XP sing

APG Al S1V G IENHREUEMak moBSohalfibodies that
Xlgﬁn%‘*ssmﬁ&ﬁesqu 2%G;ms‘c,’rgem c n%ﬁ%e whi cﬁl has been

i specicatis bmdttb IB-1bu rBI‘feraiDlY, dthe @ﬂht@fﬁ@lelbraé@gbtampé frogt a transgenic
Lk‘@%g‘}‘am | %]%Zeng { g &S llcén(}] R esﬁlﬁggaJ lJ)‘eegi umzed w1th apurified -

AT
t HRBSERRE 9réﬂsafmen ohﬂmg aﬁﬁg@fmdmra@ns Stpiessthg mma rPreferably, the
heavy chain transgene and human |i ght chain

t rtxanggemmonmansﬁ@mraale agaad@ms&enmnaw, h#fghgenome comprising a

oﬁ" ot lﬁ?!l\’ﬁga rggé’r{ g%bh%ﬁ?%h@ Ehfin ?gﬁsggcgg?‘ CRBhted Boells

t hfs tBE ﬁﬁtﬁbrthliﬁéﬂ né bayvidd Svuptedeigdeshybridying) cittrman monoclonal
capabl e of _ produci ng human nonocl onal anti bodi es that

spadbadiesdP|-18i nd to IL-15. In one enbodiment, the
hybri doma i 2&&&%%‘? 1§, the Bleésént%eﬁhgﬁ disb @%&"estarlﬁ)ﬂﬁﬂ&ﬂh%apable of
non- human 2 e.t., a transgeni ¢ nouse, ~havi ng

e mmmrmmdagml imtibedick émt yparifatly bindandhelde Mode

a pa&eive

ahurranl| ht chajn transgeng fysed.t immortalize
cembodmasat, 1 h@é@mwa&agmﬁﬁﬁﬂgﬁraﬁ%ﬂ% fFogn a fgnsgei Hon-human
'EH%E;A Z ﬁlée&rrﬁfrﬁ Atir@h hedby ch

I L la% i’gen g{lbé:sg S exp‘?éedso& ng I'L- ﬁ? by chain
gerasgene andb ihbmdly hghmham tmapsgéneoivsaiciras. 1mnmrtallz}¢ﬁ eell. The

2%&%& I?on u%léndaten%ng%Icm%% 1}nrr]r\1/u%%eld%]1tﬁ g Clln'lilged c%r%%%&wd preparation

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

hybridomas. Particular hybridomas provided by the invention include 146B7, 146H5,
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-



30 404E4, and 404A8. In yet another aspect, the
i nvention provides a transgeni ¢ non-human ani mal ,

W@ amh/0as2@ transgeni ¢ nouse, whi ch expresses heREEIB2004/000484

10

15

20

25

30

nonocl onal anti bodies that specifically bind to
I L-15. Ina particul ar enbodi nent, the transgenic
nerintal; mtralsgm 057 BAMEEDD SEROTAY ErmisinEypignan hegvighain

is_a transge g r

e hERTE B PR AR R e el R REnGRAR ob sl animal can be
t (rRMSARBE with alfieifict of BgE R Preparativarod il A5 antigerc ami/chxecells

I mmuni zed with a purified or enri cg}ed preparatl 0

| exprsssing ilgkh %fﬁﬁﬁrahlwbﬁ fransgenisneadugn apimaj, nhe transgenic

Pr ef : }
ng% g%%ﬁagferb?ggﬁglﬁ%qﬂ%l%g%%bt i g@f&gﬁﬂsﬁnﬁaoﬂal a]nhBdes to IL

I SQ(&@QSg@,fIgAwﬁEMI fgivip by anddrgeing iVeDdl rsombinatien 41 isotype
g gA and/or | gM hy undergoi gV—DY ..

s ﬂsn&akpmeaw&ch@snw@cc S5 €6 AR i pgB-classical isotype

S%ft&flh g may occur by, e.g., classical or

non-cl assi cal isotype swtching. In another aspect,

t he present T anendri aspeqn,rthevpnbsmtrimtelntidlspfomdep nuathasisdor producing
human nmonocl on

yman mangpelppal fgtlg?(ﬂg%{l{ E%ﬁ%ﬁﬁ% treac% ?xﬂ@l Iinafi 0113 one embodiment,

' 'i:lﬁ:' HEBS (RS BhRYnBild ARABEENIE nBRARAuMEABAInM] 1B a transgenic
e.g., a transgenic nouse, having a genone conprising

anmmnamahmg\aygenhme omprising edwmendeavhehwithtransgene andgliyman light

%@ﬂﬁegeag,nwﬂhﬁ Pﬁgﬁ%i?rﬁegm% @rrggér?ﬁ%n ‘%‘Lﬁjg ﬁ@ig% aﬁ&/or cells

( %x essn?JiLem B Eellé%' S kpRhicti eclil) bfide adingal abeethen obtained and fused
obtai ne d fused wth nyeloma cells to form

i mﬁhrmmlomhybﬂs Tchﬁﬁn émmostal, lxeridesad eqlls thaj segyete human monoclonal
nmn naI di es against IL-15. In another

%&C{ a}%mn%{r]]g’s'gér?t i nvention features a human
anti-|L-15 Hashdthatiépeoythegrdsad ihventoh fanapeahimaan anti-IL-15

noiety, e.g., a cytotoxic dru an enzymatically
n eniibadytcoRigated to 4 HRFaRsHin MAbHisr 651 2 CHOWH GRBHGgaymatically

or, g
A
e.g., phar ﬁﬁ@ﬁmthémbe(ﬁ,ﬁﬁe greaagntastdantion prqymiastcompesltlons, e.g.,
corrprl si ng rmaceuti cal I acceptable carrie

d
o PO AL b AT SETBP i P B yR Pl ipaceutioall acoeptable
| YERE bOP B4t Bn ﬁ’lﬁ‘ %1{ hl%ﬁ!)&lbfnal Ryt thdindentiohRehich specifically
conposition can er include othér therapeutic
a@mdsso Is16h Ths comphsmon canufucbepipelods pther thgepewtic agents, such as

OB PO VISHeS BT AE BT PR AR T he

pr oi nf | anmatigr¥ ﬁfoﬁﬁe?bﬁ)e@f tﬂé&n@&hoﬁlﬁ@w@& thé&hbdy fok hibiting the
I L- 15 i nduced TNFa production and/or T cell

prpodinflematatory effpete bEHabS,\suoh ahiphibitinghilbl § indgeediBNFo. production

activit NFa
and/or cefl proghferatlon, preferably without inhibiting the activity (e.g., TNFo.

production and/or T cell proliferation) of structurally related proteins/cytokines
(e.g., IL-2) using one or more human antibodies of the invention.

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.



production and/or T cell proliferation) of

structurally related proteins/cytokines (e.g., IL-2)
wa@igiong7@me or nore human anti bodi es of the i nvRCI/IB204/000484

30 Human anti bodi es of the present invention can be

used to treat and/or prevent a variety of |L- 15

nedi at ed di Ezampknbdiseades thriseaarbieritpatedde.gnemebaiatasd) opprevented

pat.i ent s uffering fromsu ' - .

D8tns Biransh ool AfweiRoehe Biar fonial fare ot imited to,

t hdfanfRdtoRaiitdr@as Stk 8s SthritRN(Blgl, Peariait)ardkitip bad eruaditoid arthritis
usi ng the net hods and conposjtions of the invention

i msludieg adsive requanateid arthyitis endl jugenile thewmataidiathyitis), mflammatory

di.sor.ders ch r0ri fd Sq: ; t. :

5 oPONPIET o ARt bieahlb e beBE B b foduce porakeratosis,
r v o@ésiti i thelrebsarngdide\peolifeeatioh of kadatinetytes in psoriasis. The
arthritis), inflamatory 5 bowel disease. For exanall e, . .
t h@lbﬂdth@iﬁ?i haxe hespeshp@ario sebip milpnpagiipueand/or prevent chemotaxis of
p%’tﬁ}éferd%@{c‘c;cﬁtes gﬁ&%ﬁ%‘n SRl AR R arthAi € KPS 1188 ek 888 €8n be used to
proliteration of Keratinocytes in psoriasis. The
agtatioftctsusalisasdiaseh e EMVihfeation. oF urtithumers, thiel aatibedie®ean be used
and/ or prevent chenotaxi s, of ctivated | eukqcyt.es..

10 ey SRl gigrharo APcardinglyy fs AR Hiapprged Abtibaiggof the
c B Hatil | b $/88$8%e uRléEebmdrEin\or ti
o B B R e Ry or ssue
t trahspéattationga sl za heart, djueg; comhineddeant-dingg frgchepd dpeyrdiner,

nonocl onal anti baqdi e f t.h i nventj.on .be usef ul .
i RANLF3SeRTSOP éthﬁ’B‘fei@EHﬂ’ ilaﬁ&rmglgn@ %rugrgtﬁlécai Pg?ﬁr%splmtatlon,
t i RHURI tdRpRRlafbh, 381bQRI1 thashla@atibigafd . | ung, conbined

heart-lung, trachea, kidney, liver, pancreas, . )
15 oesophagus, Antibeflies gfiha prsenttinyendienphasrihng bowsed in prophylaxis of

unhi ligal ,cord transpl antation, I . .

¢ Prafi e SPheht FORRPRDL B biRiaaBieiil Gt or otherwise gmeiorate
Aatith atlb @aft O zédtrdf RfRAbn Epi¥eddsi on may thus be used

in prophyl axis raft and xenograft rejection

|
or be used tF@Ithgvﬁiie?@éﬁ}Sotgﬂé’a@ be ealstl eslvdesmatinvgrspehgstdlisease, e.g.
P e PSR PR iskade P PP Rafipl 38R Yersus-host discase

20 gsalltfuMBérsthe-ahtibddiel @edsaisedtogreat hivaetytof dissdsesimyolving IL-15
graft-versus-host di sease and bone Har [ OW

gmsdiatednenygsqusizaliets sucheas tmongronth ppd eansprs, ¢-gel-cell leukacmia.
a . . i S
LRI SR ol Bk A bbbl Beasg o

t uhamaoidwithriind cancers, e.g. T-cell |eukaem a.

SR i -
25 L@{ﬂfg&ﬁ%% Dafsofdep At FeRiocididtBwith U8 BV bR Rpre&icH Shuin@and1-15, and/or

treating or 25 preventing a disorder that ]
i $n sdsacs davertegwlttioneor inhibitexnmfdymiaoALdB indueed effects issheneficial,
and/or. . in whi.ch.a gownr. lation or .inhibition of,. . .
P aEHFinE SR R B oar DR B o P iyphionlB a¥ubjectinan

amount effective to treat or prevent the disorder.

In a further embodiment the disorder is selected from the group

30 consisting of

arthritides, such as ankylosing spondylitis, reactive arthritis, sacroileitis,

and adult Still’s disease;



conprising adm nistering the antibody according to the
invention to a subject in an anount effective to

w0 e@at7@eo prevent the disorder. In a further ePQDUB20@M100484
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the disorder is selected fromthe group 30 consisting
of arthritides, such as ankylosing spondylitis,
r eact | ve ar t‘fﬂ”flt’qt%’e tlsa@rf@?qf’éﬁfnfl such agpstenia lepuSterythersatosus,

connec |w9e tissu §94/ 'g%‘fsgég g %ﬁgg%ég‘g‘%ﬁ%"ﬁdaﬁ&fm

erpolyraymiidesmatodiyesitisd Iunus CNS [upus, |upus
nephritis, sarcaqidosis, CNS sarcoidosis, and

pol ynyosi ti W%%Wééﬁs?’f@rs St zwmvww@gd@hq)reontlmtw

di d aresi
Voo s cal B e O SR OCERE g s,

s pagtsiheniasgrayis reesiical utdﬂimasmliuenlrhalgroawosarc@xﬁa VEidle’s sarcoma, and
uter.i.n ncer, rhabdonyosarcoma, Ewi ng's sarcoma, and

‘Elflm%éc St osi s; gastrointestinal and hepatic
di sorders, Sg%)?oﬁz?es Mta%dflfr%‘%ﬁ?zcnﬁzg dBEP &l ‘:'wu Ffulmmant hepatitis,

coel i aki, post-operative enterocolitis, ulcera
c @bbh&k&,poahdpﬁmtmrénmmbo&masﬁlceriﬁve&tdlmgarﬂ Chohnsdityesse;

such as bronghi al ,ast hma; hengt ol I sorders, such

as acute T- cflzefgl?ﬁiﬁﬂ’ﬁgﬁ é‘é‘{i’o‘f @ﬁ’?‘ﬁ‘ adul t

T-cel | | eukaRmumologie RN IEPs, %ﬁ(ﬁ‘pﬁso(ﬁﬁte ’PSEIP hoblastoid leukaemia,
| ynphocytic | eukaem a, mycosis fungol recur

Bﬂékﬂlt T-¢edl ) ewkaeming Sgtﬂmstsmdrbm@kdafmua/lmmna 1eud{hemm mycosis

gra aroﬁé%g%ﬁgf?@??%gr gﬁ-{ﬂeum ﬁkm{flb%;g nic

| ensfolsvhous leyiedndaBacute! rﬁ?éf&@)déﬂ&@mlap hﬁgérgraﬁﬁia& IyRSHoR PBsis, large

heavy_  chain di seases (1 ncluding vy, a di sease)
e F4& 6 damphnsyterlenkagmia, apyetoras [plasmpepionmaplasmadell myeloma heavy

a ral  Kill ell |eukem Ki

PR TR 4l s Bosen, S sl et ymphoma,
perdhigreisihe nap@slikibe RINYRGHEEOPN ¢ scars, and |ichen

ruber; 20 pul nonary disorders, such as chronlc

obst r uct i ve Skitidésotiese sveh as allargis icontact exearha,ttivdlouspemphigoid,
|
aggﬁ%ﬁﬁ@eﬁé&? ?c%%: E%Eﬁsh syndrome; mal i gnanci es,

as c M4°Hal i gnant nel anona;

t palvsplapndisdrders; sighia¥ @Broa SEHsEBEBve ISHE Disddke aﬁﬁr@ﬁhéfafveohtls and
and xenograft rejection, and graft-versus-host

d PG EeSPIBigrydslEst FsoEc di sorders, such as
aut oi mmune {,hy; %9&19:'15.9' SR oSToRYEal Rancer, and malignant melanoma;

transplantation-derived disorders, such as allograft and xenograft

rejection, and graft-versus-host disease;

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
abortion, and endometriosis; and

infectious diseases, such as sepsis, and AIDS.



di sease; vascul ar di sorders, such as Wegener's
granul omat osi's, m croscopic polyangiitis,

w@eigardeer i ti s nodosa, giant-cell arteritis, aPcI/IB2004/000484
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at heroscl erosis; gynecol ogi cal -obstreti cal disorders
such as recurrent spontaneous 30 abortjon,
endomet ri osknsyet afierthien twbodiment, dhedigerdet 1S§9]@ﬁe@§0m the group

SE3ui S e DR T BRSO,

fdll%{@}atfﬁ% 30N Bnd SRR EEUBOhé dRBiegl 0si ng spondylitis,
system c” | upus erythemat osus, ulcerative colitis,

al lograft rEhekumamanihedigs af thepsssspisivension naﬁysaé%g‘ée combined

human_ant | hodi e
B e
AYRIARDs fdiSdas@modiTyingiaffilrhcomatio dtuﬁ)ﬁnlﬁtrﬁunosmbﬁ@we agents,
(di sease-nodi fyi ng anti-rheumatic drugs),

| hemothaugnsities pydPegiasis 8gentehenot her apeut i cs, and
psori asi s ﬂﬁ}f Se%nﬂo'a rﬂ%ﬁw’[ﬁt@gﬁ’% EOTRAE be ta@cﬁu%ly%ate‘a%th one or

be addition ne or . nore agéents that
efbRNRents hlsatlenhmhe tthedinhibitidnef the pnonﬁﬂmmbry gffeet ofthe antibodies,

%‘%nga%gwa;g{lgg@t 3&%& g‘&l anerg : L\dt‘,k]g&:‘r %’ﬁgﬁﬁ thonsteroidal anti-
agent i %‘é/ qmé% @’%éfellr&{ L ANTBhOLYe %P&aamp?é %E}ﬁhﬁ @fld other salicylates,

or exanple, aspirin and
s@bx-gyihlabiars, suchxas Bfecuixith(ioxs), andiectecerib I(Gfﬂ@b@x), INSAIDs such as

(*gﬂ 3%%@\2%705? TA‘ﬁW xi.b &%}fen &l;ﬁ%%q ﬁgﬁ}x?s iy%% sulindac
{68 A NABER VD ltareh}) Ehﬁﬁl@ﬁm (EeldeR®)! két()profﬁnc(bﬁtfuﬁﬁ)adlﬂumsal

ol tarén), piroxicam ( dene), ketoprofen (Orudis),
(Ddlqbldsadabmﬁet@mo(lbmfdr)),, et@dbl@ﬁé]b@ﬁhée)( meApE97am {Daypro), and

doI oxaprozin (Daypro), and
ﬁﬂgg-(ﬁ“d()f”ﬁ ocin). In another enbodi ment, the

h u man ant i bagdiRthe@fenlbbainkdhy,&hé hofaf adtibodies af therihedntivadan be
in conbination with one or nore DVMARDs, such as

nadthipistersd ireconipnatipnariflesye orperedXYldyi 1o sueh asanethotrexate

CRBHEPER, PR A B i
r SEfisY inbibels] 619, lefeminside €Agiva), dbdkiecsptor(Hockingagents, e.g.

and TNF-cc bl ocki n gents, e.g. etanercept (Enbrel)
i arfakinge fRinerqRend Eg@ blslingRgPR iR A FaneToPh &rﬂbrel)a infliximab

e | e soI uble I'L-15R, anti-IL6R
ai@‘?’r}ﬁ ﬂ‘?eé nd %LHPA U "and anti- D20 anti bodi es. 25 In
anot her enbegith@nkamplee afeTRTD, adlubldlli ESR, @h{IER antibodies,

i nventi on can be
CTLAA4Ig, and anti-CD20 antibodies.

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,
antimalarials, brequinar, leflunomide, mizoribine, 15-deoxyspergualine, 6-mercapto-
purine, cyclophosphamide, rapamycin, tacrolimus (FK-506), and anti-thymocyte
globulin.

-10 -



adm ni stered in conbination with one or nore
I Mmunosuppr essi ve agents, such as cycl osporine

w@ Sendigseune, Neoral ) and azat hi oprine (I nmur al PCT/IB2004/000484
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Furt her exanpl es are mycophenolic acid, nycophenol ate

nofetil, corticosteroids, such as prednlsone

met hot r exat &y aguthet emiiqunerstum{e hyulan 21t dig®f the invention can be
&analarlals r eq U|n | ef | unom de, m zor

BB%%’B@? %On %’ Q]pigre wp}up]cguppressnpe agehts such as

i sone, ld6logpdriiesand lathidPtine;ard
ﬁﬁ@ﬁﬁﬁmyt 5%5?12%% nid0ne | B Togb it il RS Ridptine;

Pe/dnis206 4 ClosptBine and nmoplmolaéfnmﬁatﬂe nt t he hurran

anti bodi es t|o an be ad

conbi nat i on%\?\dajﬂcﬁﬁ %1 &%ﬁ% 0% e%‘é’%‘%ﬂ"& can be
S4ghifSereR i€ Q&hﬁﬁﬁﬁ’otﬁﬁﬁh OME bPRRRY ¢Héﬁ10t}§HrQ$B&t1§Q ®€ch as doxorubicin
cycl ospori ne and azat hi oprine; or  prednisone,

c &Adn@pmm)a eisplatinPletipoid hpcnysim G lenetancs camusHion (@iadel),

d
TSR AR I o, e
C 'hﬁfﬁ@h AptiBIRes dc6Sedirple Thedisiveltionrdaiatsorbe adAdiiisteraddh Bdnjuction with

] at| n (Pl atinol), bleonycin (Bl enoxane),
cé? @“WYHladel) cycl ophosphami de (Cytoxan,

Procyt OX . |es accoréﬁﬁ&ﬁ %abaﬁﬁ@é&f@cﬁ*ﬁem;%ﬂgoncanbe

human antlb I nvention can a
badmiitistatet tie c@dbinatieowjth ohe onmetd ztgemb(“for aelitagipsoriasis, such as

t herapy. |n another, enbo nme e hunman ant | bod

ofORIFR MO FPIEARIE G0 %Ylmpe@mwne8ﬁﬁth5f‘?fsﬁoster°1ds
Wikl o? ﬂﬁ‘e&fd H&‘egﬁ RGN Rh hOEorkibsatons, ﬁ%ﬂfoh@:@dté el e.g.

as toprca cations containing coal tar, A

v m_t:mmtmd(l\]icogltasem)rm ayclospdrie (Smdlm:mmte,e]f oordd Zj Other tiatments may
i nj ected medi ca ch.as corticosteroids,
né"lﬂﬁ%(iereé?ﬁflge %9 ﬂ{":ﬁﬁﬁﬁ ?fé’lﬁ E’ﬂbﬁ 185 acicretin

(Neogi t ason)FyptheCahR iRk AfhiafiaNcHIdPdiHen, tNas6tahd, etanercept,

Q her treatnments may " include exposure to sunllght or
p latstfartehte e fabigumpio,rG- thmgt@maﬁpnﬁ@php@olatﬁmfaﬂlh tpcrolimus (FK-506),

Cal&bgﬁﬁélen% b Q%é%%ﬂpﬁ%wfﬁﬁﬂg%ﬁ§ﬁ8P£P®X] Qﬁ%ﬁinmﬁnmﬁsnmy

t 36d16dd UVB (bidsd4ai and Bghrdy Hand umeaﬂet@)hawe (aplisist A) and
are CTLA4I8 and infliximb. Qher treatnents may 20

i RETGAp elqmeﬂmall@mhlsa%@aMﬁAw band ul travi ol et
B), TJVA (ul u{ %hb%h n?%{}f?, A’[\;lg) o as?t? s f(?l{le invention are

nmet hoxal en p us a0l urt

e raaakhiserdd, in bb@uﬁﬂimaﬁlltﬁ W6t Iﬁf)retdfehé ﬁbb@l the@ziplasf euch as
adm nistered in conjunction with t nor e

atesfbotraxateghplatotheiapl (%QVAr@tWNéﬁﬁﬂl@tqu%t %‘Fﬁ%‘i‘ a?\&gtretm +
( PSR R MUV AR BREL S §RIR tbx A€ L dcfibdifly + Afdtbth8labP (PUVA or

UVB; hydroxyurea + phototherapy (PUV A 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
IL-2 specific antibodies. A combination of the present human antibodies with CD4
specific antibodies or IL-2 specific antibodies are considered particularly useful for

treating autoimmune diseases and transplant rejections.

-11-



25 phot ot herapy (PUVA or WA); nethotrexate +
acitretin + phototherapy (PUVA or UVB; hydroxyurea +

w@hb@totdser apy (PUVA or UVB); hydroxyurea + aciPCEIB2004/000484

10

15

20

25

30

cycl osporine + nethotrexate; or calcipotrien
+phot ot hera(% éUVB) In anot her enbodi nent, the human
anti bodi es df stil@npthorembesimeni thsereseramibetiss arnyibe administered

S HIBbRBILA B, Witk et N TGy BRTLH%: i ibeRBortRiye hyman monoctonal

A anﬁh%e@@uﬂfhs@ﬁltlbh@espblﬁ&m@tto m@mmmtclb@ ctl:]es (WDV rcmm B7,
specific antibodies or_ IL-2 ecific anti
&ﬁ%‘% Sl Ry St Y- 0BeRah Kop. TeGlodLrhdl-5, IE-10, CD11a,

T T O 8 e BB g o B ppourt, e, sotuble

edbddiRnariil-1G.he present anti bodi es may be adm ni st ered
in conbinati.on w ther anti bodies, e.g. other
i munosuppr J%’W@Mﬁ?ﬁ‘rﬁ??% ARt lnvﬁﬂtﬂqlbléf&v@s a ggEhpd for

aﬂe&@@ﬂ%gﬂvz% op 'zmlvgﬂle&ﬁeseﬁcegof th%'l,_"EJIS QQEge I ﬁfﬁ?fe e.g.,to

I @@noa;q_lle Ri-meld;aied dltiea8¢s IIhoile emBbditdens  this 1@2&03%(1 by contacting a
r.their and or o her .i nopodul at o
coRaBlrdLe Mt alodE i ol SStpleyVilL S hpnap Hlopgtlonal antibody of

anied MSEnteH) 8£4n aﬂtfg%n%ﬁrﬁﬁﬁg‘f)oﬂuﬁﬂ ﬁ[&é&‘%ﬂ@é%h@ﬁl%ﬂ@that allow for
nmet hod for detecting in vitro or in vivo the presence

o1f011n?fPé10F1L0f a PO @@ﬁemﬁhaW@nng &Ld5, Clomplﬁf_{ fogmetien is then
R W b HEAS ST in i SERBE 00 g Mty sgisiegnt

V\/Idiﬂﬁerammﬁﬂli@fonﬁaﬁ@i 6&F conipléked bBiwRA thARRI &R indicative of the
anti body of _the invention, or an antigen-binding

poFsPRes afits Hol 5 anféren ip Siedestisample: hat al | ow f or
forrmtlon ofg n | L=i5,
Conpl ex 1 or QAR il SR BB R R0 RRG Wil B0 apparent
EfflofiAjhei folldvwink detaiipd descriptioh amy/clsingt | stical ly
significant difference in the formation of conpl exes
bet ween the sanples is indicative of the 15 presence

Offrididskripiion APhict5fhvifigd e Lest sample. Qher

f the instant invention wll
be appar ent Figurerihtieddsqdrhphsi shgwdgtthé bmdingasfethé¢ PirhaniL-15

P gt Se g ieh iRy Lo 4hdhs dud DA Bh B 16 KL-15) and to
P 51 ] QA 0 o e
| Iwel%emn@d fos the@l@ﬂ@nghdh]ﬂ;ﬁ@ﬂ&ﬁmtﬁmtﬂhlrlScprbmtnsmqmss and

h@b?g ant #ﬁgsd were exanm ned for their binding to

tant IL-15 proteins D8SQLO08S and
QL08S in an ELI SA

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 Vi -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-o. 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

-12 -



25 Figures 2 and 3 show am no acid (SEQ I D NGs: 2 and
4) and nucleotide (SEQID NGs:1 and 3) sequences of

wao b@4Nreand VL-regi ons, respectively, from antP@DTB2004/000484
146B7. The framework (FR) and conpl ementarity
determning regions (CDR) are. indicated. 30 Figures
40010, l9qiaiend) fgr 2D heursh dWe agotuteofi TN -bi prpdired fwvas measured by

B Rt REHPOIr Y RO e st 3985, 100 ngi i) 1 n

conmbi nation with 146B7 anti body or with an isotype
control antibody -12 WO 2004/ 076620 PCT/ | B2004/ 000484
(0.1, 1, 10 Kjgpneld)ispgrapishpwingsthe Tfectargntpodyt 14pRFE-0 IL-2 or IL-

5 Do eEerd i SRt on) uman BEnCH G s RiIRLnE 0. 50, 100
_?_%Ef_%\glt) oP it ! @Oﬁbo %&ﬁg 1rpébnlﬂ51ngtlc91r with 4@371@7 Hqg'l 81.8fn1) for 72

producti on. PBMC were 1 ncu at ed

hhburkb The anfoint diUTJNF ngprokhicedrwan thénstiteld b3 KIISA. ng/ )
in conmbination wth 146B7 (0.1, 1, 10 g/m) for 72
hours. The anpunt of TNF-a produced was neasured by

ELI SA. Fi gur iS5 ' . L, nhthi o

nctivity of gtedis? hAfRaT R RS A dodies 14657,
10 4Q46H5 o404 andl 304 A8 omadL I Blihdited IGTTLI-2 padliforatioTLL - 2

els t edf 2 were incybate 5
S iped &Wr{hi - Wpiedpoubaie thmmg E%@Efmf) Gofubined with

1%% dllﬁgéﬁbﬁm@woﬂfﬁié %4&@ altPHAS fo? 'Z!thHbém [ hymidine

i ncor porati on was neasured to express prolifer atl on

( dpoorpordiien wasmeasiral to expeseprobiteration (cpan Vhé tasslis 46 presented as

F| ur es 7-9 include graphs showing the inhibitory

SYVEPeYf anti bodi es 146B7 (Figure 7), A404E4

15 (F| gure 8) and 404A8 (Figure 9) on IL-15 induced PBMC

proliferation. Human PBMC were incubated with hlL-15
( 0, 25, 100 Higynes 7- Q:mghpdg graphs shogsAng thednlghitory act1v1ty of antibodies

o3BT SR D Ml it 8) g tos S LEEY) gD fpdRpBMC
('f)h‘cﬂiféﬁu&ﬁ Hﬁﬁfhﬁ@m\&cg;uére 1rﬁ:)lbé?téd 4OAABL(15i (guzsg 100 hgail; Figures 7A,
1, gg/ml for 72 hours. (59( 51;/mdl ne
i @éeﬂp@%t reénemgl}'breabur’é@ 118, 1 lpﬁ/@é, igwigs 7 Bes Byt agrPB,
20 £ SE8bbelts) b BBl 6300 (LT, R (B0 80 870y 40448 (Figure
PBYES0.1eT1, 6 0q44/inll Fe d2i Hodutd) Q3Hﬂﬁ&i§m€cﬁn@fncbﬂfb'yat{oﬁ%s measured to

express proliferation (cpm).

Figure 10 is a graph showing the binding of antibody 146B7 to IFNy-
25 stimulated monocytes. Human PBMCs were cultured in the presence of IFNy (500
U/ml) for up to 2 days (37°C). Fluorescence intensity of at least 5000 cells per sample
was determined after analysis by flow cytometry and gating on the monocytes. Data
show the stimulation index (S.I. = (mean fluorescence positive staining)/(mean
fluorescence background staining)).
30
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Um) for up to 2 days (37C). Fluorescence intensity
of at | east 5000 cells per sanple was determ ned

w@bdoen7@e@l ysis by flow cytonetry and gati ng oPCT/IB2004/000484
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nonocytes. Data show the stinulation index (S.1. =

(mean fl uor Zﬁcenc osi ti.ve staining)/(mean )
f1 uor escence B TIONG Liding phpyman monacytes\yrith antibody 146B7

204 B 62 %/itREHe 1sBRPA4H ' 1 phavspiedi D ;
ogghum?; nonocyt eE%%i ?hﬁtgﬁ??lég%@ @%@%&( pane%ﬁl?]:E}?‘\/{)&r1 Wete isolated
wi 2 cytesping sicypmadoaferailtaring the dylld wah EFNAYS00RHEN Cells were
PBMCs r.e 's%gt ed arld cytospins were made after
Clﬁoltlﬁﬁe%s’f?dn?drf@l PYRAtGRYIAL | ENy (500U inl). Cells were
counterstained with haematoxylin. 5 Figure 12 shows

bi ndi ng of human psoriatic skin with 146B7 (panel B)
or with the Higureyfeshown bimlingof HuneslypsoHbtikin (RANREB7 (panel B)

oy MRS BB B AeBOSE R oael St BRmerasorisoicpagues were

UrbtdinedSEai patléis 4R infVehed SSREMEThIM | Obdopy] @ :
anti bodj es gﬁd Vi sualniazed afé(%lgkﬂé%%dlﬂé\}é%flgh % @yhdél?lgg&ay' Tissues

r Jefre plained widrtiiinidated amitpdies af@ Aisuslizedgifiaphctblativh 6fhorse radish
t?@ RefceNt age of nucleated cells in rheumatoid

a t]ﬁrltlc' tissue after treatnment of SCID mce wth

146B7 or with vehicle. Tissues were stained with

haemat oxi | i n,_and eosin (H&E) and anal ysed with Photo

Shop 15 ver diigfed3d is pgtaph shewingdhmpersentagen famdlested cails in

0] ' : ot.al rea) o ice after .

SRl o BB EJA08= el 3Bk o 1 e Wit enire

Filgasnessvdr8 Biaared wiflthacsiutonilin bePERSEMHAE) %1 &¥8Esed with Photo Shop
a

st ai nhgigqo xenografted RA tissue in SCID mce, after
t VESIORENY: Rptedre BeAaad s3ay. ofmuglel fspRScatigg of total area) of

13Be a12f 1560 el B9 the effects

of anti body 15}%%%11% p.gjg?l %ﬁ?@lgﬂg%%ﬁg@o?ga&gy?ﬁ and 13C
BBlegys  expresenietife M&E stainfry ofdehogrbfed RAY tafkhié th SCID mice, after

e ddi ng. i.ned .i.n.H&E and for Ki-67 nucl ear
a%ﬁﬁggﬂp‘gﬁﬁgg?@} @‘murse of yath PES digurg 13B)-psori asi s

eval uated by epi dermal thickness which was neasured

fromthe stratumcorneumto the beginning of the rete
pegs. Fi gur &iguad! 4 inpheles gepbpstbevingthe2fieetsioflantibsdly 146B7

ured.fromthe stratum corneumto the
efiDetFiR STEPAofitaS piR. Tedty Pak fued i emalt fe reréin
gerabeidafg Al BREBINTIK B anB iU R A 1SH %ﬁﬁ%&p Q‘F'igb’;@br_lﬁirélus?léws the

i nfl ammat ory nononucl ear cells in upper derm
15fEeRly Rl sersisRyatiateddty agider@alithicknéss whiktewas ineasuyéERom the

stratum corneum to the beginning of 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

-14 -



30 Figure 15 shows H&E stai ning of human psoriatic
skin engrafted in SCID mce, after treatnent with

w@niothoodyo 146B7 (panel C), with CsA (panel B),POI/IBMQ41000484

vehicle (panel A). Three weeks after transplantation
m ce received PBS (placebo), CsA (cyclosporine A)
(S9RBO5S & dooeprabant b SRR 10ses/h om oyt mad 14.bPna week after

Sy 0580 LSRRG Ay

anxdndgaft OBepsiee Iwemé fired intfoamdlasfor bajaéii efbeddingmdudifed in H&E.
sacrificed, and a 4 nun punch. bi opsy was taken from
each xenograft. Biopsies were fixed in formalin for

5 paraffin enmpe e%sﬁﬂ@s%@@?ﬂnﬁ%r%ﬁg{rﬁ%%ﬁ 2 ed in
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shows Ki-67 staining of human ps I'n en ra
i CIBane vifice freatiitent withd 46B2 (panal €y widHGIA @mmbB) ©r w1th vehicle

wibhe A0 TR Suesl po bt ice cet et Hlplacebo Csa
(wéﬁmg%me$$mﬁsm% a%mm %&g%@&@%ﬁ%mﬁm f@f’gf—‘d%fs or

every second day for

déégg?mt azdpsm/f RO megikglay day haud 10 mggjkggn dayschyrsl 5. Dk week after

1 f er 10t ast ectio

o s Sl RO N o hebricno Rt SE0 baa wERS v o rom cach

eaeimgra(fel’BiglbsaésteIBIma i@ ForALR fdr pafdtih rén{beadiﬁF afid §@fned for Ki-67
ffin enbedding and stained for Ki-67 nuclear

aﬁflﬁi@%rr?mlg‘?fbure 17 is a graph showi ng the binding of

anti body 146B7 to receptor- 15 bound IL-15. Pl ates

were coated with IL-15Ra and i ncubated with |IL-15.

After 10 niFigired7 ibi giaphghaviag tHliBdingas aagiitely 14EBYIE receptor-
wgl | s, Bi nd| n%eof 146B7 to recgﬁtor- bound | L-15 was

svepdreatedawithell -4 a@adencubmém@ Hg1§.sAger 10

A R 0 L B
Rapundll-1 Swasfétabuatedguldd tninoin @fE]L]]SA-ﬂe@E’ele Xpressi ng

Raji cells with IL-15, biotinylated 146B7 was added to
the cells after 10 mnutes. Binding of 146B7 to

-b . . '
Dot oy | o Dobigrys {5 5on 5 BUGHES B b SRR ThR7 o 15
| aftentinding pf Bvi 8l esitsieeeptonexprdsedorhRajé dellsh & figrdtidubation of IL-
ek e el 11V RETC T Bofudtiet d4gk et pidadiie e cells afer 10
Pritéd. 33‘1'_?[@1‘51? oY 186826 Rc@ftor- 1!)011]‘1%%[14- ﬁg&%%%%dﬁiﬁ %Erjlg Gnalysis.

term"proinflamatory effects
hunoral or cell-nedi ated i nmune response i nduced by

iI ol ec‘h aﬁ g Eﬂui |vgn of TNFa and ot her

recrui t ment TR plebdr? ﬁ@ehﬁ@n Vi'&e§ Bbve mﬁﬁ&fﬂ%s@& ﬂ%?a 'é{?t‘?cs for

i nvention enploy isolated human nonocl onal anti
wHe e apd diasnesing ¢ vatiety of disarderspnedipted by dEelft(i.en dlsorders caused
! i)y fiR: ‘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 TNFo. and other inflammatory mediators, and
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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wom4lusan  transgenic animal, e.g., a transgerPitIB2004/000484
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nouse, capable of producing multiple isotypes of
human nonocl onal antibodies to IL- 15@&2 | gA
and/ or | gE) Ihgnaenlerdioieniy the-hndan angbodtibs atatptr Cadml a non-human

| FoutRRis b A Lo aT e b PARE B Ry b {fypes of
C AIRAS hdnBPienileliE&ties BRIV (.2 gGOTEA HidEBr Iguar) BN28eHL6ing V-D-J
animals, B-cells, host cell transfectonas,

hyets:pnﬂbmwnsnfand mmme rS‘g’thhﬂ@E Asopidinshn yeriawt aspe@s @&the invention

BB PR oA B 7 0

| f3hdYehiclaimAls, Bf@@ﬂsahﬁéi cblun@héfestomes, tahe lhybﬂﬂddthztsr for Miaking such
in Vvivo, are al so enconpassed by the inventio

qulﬂcdbnﬂmnﬁb@tilg%tMﬂ@oé@@ﬂﬂ%n& Be@atipadiespf th@m)oﬁmm to detect cells
I
k egzg.hcb%fdbf;u ﬁ?ylo%%de %&/8 %) 1@%{%‘:& dﬂ‘lPdlg{eﬁgﬁnctn%ﬁg 8&}@? in vitro or in

C ©Hbodr8 alsBlefBordpsdd tysthe defentionl. Méathbdts ifamtatgeting agents to cells to
definitions ar e set farth thr oughout the det a| | ed
dé@é“r}l Bt1vis boypd arelspginelpdedis » " - 15 antigen" and

"I nterl euki I Qm&%
and i ncl ude 'T%g];ﬁie{/ g{aftalll%tsp SQSSP%% fc?r%rrﬂé BR ﬂéa&lﬁr @dcﬁrsm()d
naétidin kdrins awﬁrseéﬂ'ﬁxédby&ddﬁidrml défmitidnsrane $eh lﬁmrﬂbtwwghast the

refergﬁg tqQ herein includes vvhol e anti bodi es and any
afetaged desCHBEY fragnent (i.e., "antigen-binding

portion") 0rTh]§'té}ﬁise'llgh9"’”‘Eh%rﬁ9§en”'ﬁlﬂ“Iﬂ@fléMYS” are used
refers to a glycoprotein conprising at | east two heavy
( mtemhmgwablarhdreumnd Ondludgreny(viatianth at iseofarms evhichvare astueally
by di suldfbl de.bonds, or an antigen binding portion
tﬁé?’@?fﬁﬁ ELEHS-heavy chain is conmprised of a heavy

chain vari alfiyg t&80FRRbLOGPUsYfeALE b hdieimaheluds Whdle aftthodies and
a heavy chain constant region. The hearé chain

c eny auatrgenrbagding fl‘ﬁgmemdnpr |h andigerybindingeortiony on singleighain thereof.
! f
o A sr e g SR OraTe§eRE e e Teoft o s and owo

| night (19 f&ﬁhlﬁs fifnasdoafiéctéERy 0Rulfids bohds, bt ahhntig&ﬁ Ibihdlng portlon
const ant gl on is conprised of one donmain,

aitleereaf. |Eé‘91|’1 erYY chaif ip eomnpiisedat ad\gBYy Q)}%&anqb@%reg@@ (mewated
d%lfehe\frp & V An%be{ ﬂlela(zi clz%%&w%ng ?%?J)r? R a\'x}r ¥]ﬁa1n constant region is

ermn | regio sper se
t Rainpakal Mh&e domaiisy€Hl1, CH2rmd CHY. afahdight cledn mmpnsed ofa

o a0 555 0 s cion
ARy S B s B, 0 o0V, rens

heat e fnthek bl@]hhviddsthinttsre goms k)ﬁhyp envdnaubdltyl,gemimdmomnlémentanty

interacts with en. onstan ions of t
determfmng reg}ons ?BDﬁ in rsperse w1t regions %ha{ ar% more conserveﬁ termed

framework regions (FR). Each Vy and V1, is composed of three CDRs and four FRs,

arranged from amino-terminus to carboxy-terminus in the following order: FR1, CDRI1,
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 regioné of the

antibodies may mediate the binding of the immunoglobulin to host tissues or factors,
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of the immne system (e.g., effector cells) and the
first conponent (Cq) of the cl assi cal conpl enent
s ysfwting Tireouseehs ofthe ingenne systin (e. g o effecter celif) and the first

anti bod .anti bo ortion"), as used
hé?%@ﬂn¥¥@¢%9§%@§0§ﬁ%° o %%n?ﬁ ¥Rt s’ of ‘an anti body

that retain Itmemﬁ"a@lagén-bmaﬁfg @m@ﬂ'n‘dmlahub&uﬂdr kienpd"antibody
antigen (e.g., IL- 15%er I't has been shown that

he
amprtgmh), B$ mﬁdri@rem,rr@ olR e Oaﬁloéi?«] fiegoents o4 an blatlbody that retain the

éﬂf& Fesbert lﬁ'fﬂﬁp’a&ng ﬁlggrgg%p (kL féﬁ%gt R 128 BhdnXA8¥n hat the

t Qhtigendbihige Fundbion Gf B aliiddy@an be eﬁBnﬂdfaib}bﬁﬁgmen‘ﬂs?d)ﬂwﬁlll -length
(i) a Fab fra rrent a m)noval ent fragment  consistjn

okntibsdyyExapmles@f bindingfaeraginsrrompasseyl vgthin fis tyrn "antigen-
f rage bival e =
| SRl ol QoL LRI SR, Mipbtfefrment

r eghgisting dfithd ‘)/L,aVIFd:It sRDOHD dosmils] @)ty abf, frmgnéxﬂﬂ aa]mdalent
CHl donalns ( a Fv_fragment consi

¢ oaF ab Tt lipke oY ﬁ%lﬁg%l':]lgéget(a&hﬁm g}inge region;
ﬁl) gﬁ%w@ gﬁ{ ?shr'ﬁ% of g%es\{Hs Q%?@g)l ge Oialtﬁse (iv) a FV fra%ment consisting

amnf itredV asmtVy dompins f A saugle qrmitft@ramtlbodbg (v)eegdzblm fragpR)t (Ward et

it et Shar 4 B0 biehea sy Bf Sy eREURE M NASF Rolated
Flé[) ?efe'iﬁgﬁ'iﬁqty detetiiRid e bidR CWR) Qe (Rﬁi)rhsco%{blﬁahﬁm%\ftwo or more

VL" and VH, areé coded for by separate enes,
t hmlatc@ﬁw@ Wiocineady opsome@lyrb@o oirpd ha ratsyn@pmwer b§ ermore,

ih b d
S pEne g 1o A R K eh vy g R B separate
Paehes! thel @ilbe v akifP FecBRIbARML ﬁl%th(o@él ??‘B Iﬁzhﬁ GihRer that enables
(1120

chain Fv’ (scFv); see e. g., Bird et a
Sdhen tebomade a sipgle proteinishaingn vdichythe ngt%ls pair to form

bl OO THEE w38 R bR oo

t Rient£240:42342¢)@Ad Mlﬁtﬂ)hwgaDQH&S@Wro@Wc@lnAa&kl iSodis4 85:5879-
These anti body fragnents. are obtai ned, usi

c O¥SBhtIushaingleehaim guibedien aipriisoontendediote FiegRpssed Jithin the
t I?&%Tﬁ‘a'im Qrpgm'ﬂnf% éjomtaﬁ aﬁﬁﬁodtys Gl‘h%@%ﬁ‘glbfoﬁgf ﬁ%gfnle hik ¥re obtained

as are intact antli I es
t eisiiig’ cﬁﬁmﬁﬂoﬁﬂa’tbclmn‘quebhﬂwvn tosthussewtith ekidliin the &f, and tlte(fragments are

an anti whi ch di splays a sin Ie bi. dln
S PEREFRG Ofytﬂé%n the ﬁametlyar%s’f asaarﬁggf% agfibod %‘g. t ope.
Accor di ngl'y, THeligm} %mmcﬁuiﬁﬁahﬂmawmh hefdin, B to an antibody

refers to an anti body which displays a single bi ndi ng
spedeh displays asidglethindingspecifiwity abd effmity fooapainular epitope.

e

arlﬁép@é%@'a%’ﬁl ﬁlnﬂfn%%éﬁﬁm@’arﬁl WiBh hEPURiaMY £id doRsthstdeSions derived

a B'céll obtained
from human germline immunoglobulin sequences. In one embodiment, human

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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froma transgeni c non-human animal, e.g., a transgenic
nmouse, having a genone conprising a human heavy chain

wo e@asgepe and a |ight chain transgene fused tRCHEIB2004/000484
imortalized cell. -17 WD 2004/ 076620
PCT/ | B2004/ 000484 The term "reconbi nant human
anti body", %be tesmd'rérondiimmnt hmmwﬂoodwl' aguaethherein, includes all

%;1%? gtlg,%g)g}ers] { 3#3? P eg(? e pérgé g d1§1s8fa¥ead b)gre%mbmant
aﬁltehﬁéo di@Sasi(BPd At dick {s@lﬂtéﬂrﬁ&ﬁ'aﬂ%hnﬁﬁ (8g:, adndWBEB@YL is transgenic

that s transgenlc or transchronosonsal f’or human
i mmg]hromwlsq)malg@n beman inamhpeglobidineceneepis byprgioma prepared

5 RSB 5T o) S S e s

ey gsendds eﬁﬁ‘eb%@ﬁnﬁlﬁ)c@ e.gl, oM atrkhdegbmat (@) antibodies isolated
anti bodi es isolated froma reconbi nant, comnbi natori.al

hmm@mbm@%"‘ combiatpriabhmyrantbedy Bbtﬁ%@é;(@peg}t gdies prepared,
CHBLESSE i RLLALER RN S8 RS lin Al BLOGE FEARZ0f RRkan

S fAMAACEShUlR %fnh gequabibesz6 athen DR¥A s&jehcase tSnﬁlb tecambinant human
human 10 anti bodi es .have vari abl e and con

tant r i ons
10 dantibpdipshavey#iabit Wﬁaﬁ@egﬁoﬁﬁﬂ%\ﬁﬂdofﬁﬂ?i B‘é‘ﬁ
I mnﬁﬁé@#@%ﬁ%ﬁ%@géﬂy@@t ceﬂg%\ﬁ?ﬂrod dyﬁé‘lﬁg‘ Ho%@&b bﬁ@i%combmant
Su ec

hu S can toin vit
nhinage aetiiodids@an bwhnéb] ecaed ’a)mz vitho minta@RBEHEN(OC, Whﬂn dmanemal
| g sequences is in vivo, sonatic nuta, nesi s) a
t HERSSERIS onkman eau%awé ek 7pprve semese ’é"gg& csl ancpgms the
% arby Jf e RESmBRaSCAUBHEES
ﬁ&h \/\Alw@lgeqhg&elg?gd f r%%]{ﬁa\égf%g'écf}fa%t ed to human &ir m i nemfe
15 Vlsbcpmdcédlihazteqhﬁmd@‘wed fromy amibitelated tortaiman gexmbne Kitahdl Y1 sequences,

t he huma tlb er ne re ire

88 LRy i i B i ah ST Fnl il kPt vive
relation to Ashi%ed héRRS 8 eRdtEroNPOnS HIFEHdAQT halkifiesd in relation to the
produci ng such an antlbody This termrefers to an

atreidgetic Hoaviwmanrgamsm @rcai@pmgssé@iu&m@lﬁlh?ﬂy{a AhisiesTeseys to an
n uck eld& aCl d Dt {%} %(glﬁélg% Red & Oﬁﬂb&ggﬁﬁckﬁ%é s%ﬂﬁ‘é}xce

|ngo

20 n QGHEﬁEbGﬁdﬁn %‘tlﬁﬁfoundﬁlﬂ af) 6@l not f:blﬁvifstﬂ;gw dod mlsgéﬂikenon-human
than hat of the transgeni c non-human ani nmal

" ieniohadt and genetalp dipm 2 saecies ethenEegithat of gh ‘Fﬁl’éﬁ*‘a’é‘an?lbhuman animal.
refer to an g 3:‘1 dy af{‘(%ogl "8 u§&Pl§Jr@iﬂt i53hieNadd 16 $efBf to an antibody

ot her anti bddti €3 aV|ng fferent” antigenic
S paficH iselbst@asially €reg of othier alﬁIhlodiee tawing ldtﬂiﬂynttalnagemc specificities

fically bind b
ke & en bolstabmnady Ugbereiigally pids feitang Fuuhsagtalatree of
25 Qﬁgbdcﬁes]tmt @ﬂﬁbﬂgj lﬂ%& Qm?gl%hh Bady t}ﬁaﬁ@i 155. pRﬁ'ﬁdlé’c@d htibody that

to an however, have
c rsp&ﬁﬁmlgrdimdsl tb yntepltmehrfrIL lrSehay, éumyemhavmossrremwﬂy to other

© Reletg s iobas op e Brab £ Biptesar R EREY Resiam Hovevps the
| @Sy prBferatdy alw9b Binge t@l‘ﬂiﬂl:ﬁpﬂyw SIn addition, an isolated antibody is

typically substantially free of other cellular material and/or chemicals. In one

30 embodiment of the invention, a combination of “isolated” monoclonal antibodies having

different IL-15 specificities are combined in a well defined composition.
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anti bodi es having different IL-15 specificities are

conbined in a well defined conposition. -18 WO
2004/ 076620 Apared Bogty /oo bindinglsrefpsety aéibadynbinding to a

orbascapich aBHLE DICRs e Qufta ARt RicReh Bk Rp) of
WiahBrofRiin A1 i16¥s tyan ) MpEuchag ppproixiritelyVedsahan 10T8M, 10°M or 1070

M such as approximately less than 10 "8 M 10-9 5\/Ior )
104 ppevan lpwesvhen fgamrnghinsuéce piasmen reipnagger(§ER) technology in a

pl P ' 3 I

SOR0CRE FORCRRE e (Bhog ML AL b SRRy and the
anatiyddy aanlte ligmdamid biadytoahe pledeteirgmed anthged voitinais affinity that is at
t he E)redeterrri ned anti %gn .th an affini t% t,?at .S a

| deast twon9lq greater HeaaisaliybnTor binding o nap-Spgeifisiaptigsnge-s-» BSA,
i _ ) e : 0 e o

L DS PR, ProRl R o or XM ALl The phrases
aritu getibod¥ hecoghizamem artigen"aaxdi "emdantibedypspecificrigr amantigen” are used
antigen” d." an aptjbody specific far. an _antigen:

et Geeedoly e wibibe oy Shanthodipich PigS phseiically o an
anhiipgdy which binds specifically to an antigen". The
ternt"KD', as used herein, is intended to refer to the

di ssoci at i oThedemm Kb, sinseddestimris indéndsd paraferdaltizg dissociation

ti dy- ant i i nteracti d. i.
e Par P bl R R | g o
1gd ) 15 thaiused herendRetypy" REaY Yo theahfibeBndisé.g., IgM or IgGl)
regi on genes. As used herein, "isotype sw tching"
r dhatisencodediey beaviichaineanggntipgion geR9Se cl ass, or
i sot . of ' s . .
o P! RS BURUSRALHEEAE ] B i by whic

" AEOElWdst ehigstyps @fpantib@fyahanges fidne ohST glpdsto chasbthebther Ig
20 heavy chain that is produced when no isotype
s\wilasedsi ng has taken place; the CH gene encoding the

nonswi t ched /4 ES n o : ff | .
i mredi ately AS@%&%@‘ tg ?el]eﬁémh%l%o m@%%%ls?%ﬁgt lllegeﬁéﬁqge opic class of
r d@aviadi@écthviis pgeheed ivhet yp &sotypetsediichyglias talier place; the CH gene

classjfied as cl] assi.cal or non-cl assic i sot.ype ..
PRl e ren s R Sgt B GHy (BT G C PR giately
r foRTR A FBM RY B 'oﬁﬁ%ﬂéﬁ%ﬁ%ﬁéeﬂe? @ﬁﬁy&’hﬁvi&}!ﬂn‘gq{&s been

sequence region int gene. “Non-classica o
i Shdsyified asvlhssicahgr nay-classical isofypefswitchingmpllassical isotype switching

R SRl SRk SR v S eon in v
U%Q%eﬁé.s NedlclaWchLiBbtype SRRAANYE BEF ocEilt B, f% example, homologous
i ntertransgene and/ or "1 nterchronosonmal reconbinati on,
amecumtohdtimnsetwesn lnnwwrc,sand hebfaa X u@tassodated geletion). Alternative
Svl\gotn(-:ctl]ailsgi%él switching mechanisms, such as intertransgene and/or interchromosomal
recombination, among others, may occur and effectuate isotype switching.
As used herein, the term "switch sequence" refers to those DNA
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., 7, &, etc.). As there is no
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As used herein, the term"switch sequence" refers to
t hose DNA 30 sequences responsible for switch

w0 e@amiep@t i on. A "switch donor" sequence, typPCHIB2§04000484
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switch region, will be 5 (i.e., upstreanm) of the
construct region to be deleted during the swtch
r @p@nﬁfm siterwhsiie repambinaion ehvaye Oepursythe fingli geae dpquengrawill typically

bet st ruc ion to be deleted and the
ﬁélﬁﬁlbfe H éorng{éﬁ%n (e.g., vy, s, etc.). As

ther e IS no As-lﬂsed H@eﬁﬂ%@@ﬂ@ﬁ&@n'ﬁ@ﬁ&h‘gwﬁl@@%&é pattern of
specific site where reconbi nati on al ways occurs, .the

f |cnrévph:gcknf@ ugity thehere cavelenily pitached {p a proteinangse sBFeticaliydo an

PP BRNERHEL. AR RRHATFD i of hHERTdSE bty can bo

Urhdractehiadd aarbemg(mbktemﬁdlw mﬂactb edtlycosylatiqar pﬁttems Whm]n accur
specifically to an nogl obul i n protein.

gmpREaly o arsiRodige Prachicest DR SpEHeh qf@%%orémas&@ys&egw animal,
b&& %h? 6F Gidife0 5188 iR ﬁi ﬁlﬁtrg&%hﬁle thle glgﬁﬁlgh%attem of the

gl'ycosyl at ron atterns nat u
arhbiehﬂdgcms apnlmﬂmd)eh;g mhﬂ: smpﬂzm tesaidfpattera af@lyvosgation in the

transge i ¢ ani mal when. one of . ordi ar skid]l in.
Do GRS ropRE eBR et HE BRAEIS T MHhe CH genes
h%‘fﬁ{equa%ggéﬁ%v@é?éﬁg@@ﬂ as being nore simlar to said

pattern of glycosylation in the 10 species of the
nonhuman tr aTrlnsg@m tnaguralpoceuimng'tas ustehepiaais @pplieddman object

f th d d. . The
PR A 5 i 0B BR 0GR BB b RBice o
t %o%u@l@bﬁ‘détseqﬁ&fc@ rtﬁatﬁppfemt f@ﬁi oﬁgﬁﬂbmf’(ﬁlcﬁﬁlh@c‘hr&%’) the can be

found in nature. For exarzﬁ ypepti de_ or

pasojaied fremtd Waresdn naheean blchélaixn@tsl@ﬁlﬂ intentipnaldy gedifieg by man

i.n Vi g be 15 isolated froma
sélﬁlﬁlc?gdt?orgtogf ﬁ:ﬁ%%g%lg” g\%ﬁ%%fg’:as not been intentionally

modi fied by THeRerm Mehrighdedbay wkd hyreirSrefers to a configuration of a heavy
natural |l y-occurring. The term "rearran as, used

hehaingr lighteghgin mu%lﬁhuguﬂ@ﬁqs Sherin g %emﬁnt Brpgsitioged
| '1gmedfa?&g Q(ggggﬁ:ﬂ mgop tfxleT ﬁyﬁl aV\Q)‘ﬁ cﬁhﬂlﬁ%} gn&ﬁg?&gentlally a

I S posi J acent
Seghpidte Vi oa chtmhﬁmmmpemmbc oAl ireryrapgedimmahd glolmlm(gene locus can

CO”D' et.e Xﬂyﬁ%@%ﬂ%@@%ﬂ%ﬁﬁﬁ&l ?ePlé%Pg% @ggs%ﬂpgave at least one
Cqmmﬁ@e@wfn%ma iMe1ogy EiEAEAANICd | OcUS wi ||

have at t one reconbl ned heptaner/ nonamner
honol ogy el diherierm TlhEeamanged"mrr"gmlmwedﬁgmntimgeﬂsrused]herein in

caginpe it SresPinliRErs Bbe b uio o e R eSgpont s no

S e RIind BsoMlto BE irhBRATERIY dea@e‘ﬂt 52 boreepfpmdi ately
adj acent to a D or J segnent. The term"nucleic acid

mol ecul e", ddedem "tustaé acid mol¢oniel nasarsed bereirg i jatended to include

DNA molecules and RNA molecules. A nucleic acid molecule may be single-stranded
or double-stranded, but preferably is double-stranded DNA.

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

-5

nucleic acids encoding antibodies or antibody portions (e.g., Vg, Vi, CDR3) that bind to
IL-15, is intended to refer to a nucleic acid 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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DNA nol ecul es and RNA nol ecul es. A nucleic acid

nmol ecul e may be single-stranded or doubl e-stranded,
wheio4presbter ably i s doubl e-stranded DNA. The t eP@T/IB2004/000484

"i sol ated nucleic acid nol ecule", as used herein in

reference to 30 nucleic acids encodln anti bodi es_or

alothebsﬂ]yaemm&)’mﬁ(reﬂlgﬂankﬂhe nytleicGoRBin hunen gsneariq BNA. SEQ ID

R bR R B A M
a@hmﬁ Qohy) &Hd 18sH: chARYVPOVariablR ragiend 6EtBe Qﬁm@ﬁ heti-IL-15 antibody

nucl eot1'de sequences encodi ng anti bodi es or anti bod

D3 A6BBAE elimrenbipndluparigans SHQIEY NOhaAnd 2 camespapd terthe Vi of the

S DA DB P
DNA.  SEQ | Drod\$a€send irfhetdind ﬁ@cpa{bdrrtp@sdeh écdinlseﬂve@\td sd:Quamé
ami no_aci d Sequences conpri sing_the heavy

am@pdlﬁ@ﬁpns:’mf he goguynags setfprth i %@QJPSNQF kfhe %u%zf?otlde and amino

A
t hﬁa@ct&ﬂﬁﬁi ofi tei dncitydy éiE@déd]ay\EBe&ualedtlde TEONERS O ndnmmmg the

10 ;Paggne V(é%‘g% gﬁ%@t hegég 6%@23@% I bOdllvg éecglgggéwgil catlénr;\{r?c éeorrfucleotide and

R@‘hﬁd &ﬁ& El.%éﬁtuti%ils |381t§ﬁ9 B nﬁétlo%%t l\f[&ﬁﬁ&tloﬁs SF®d Htroduced into

eot Ide a amno acid sequence
mMSHQ ]]Zzhl()so]né b\yﬁstaukianddeaimiquss mowi ot laxt, suichas sitedirected

alter the bingdj haracteristicg of the anti bod
o bty S eC R e Gaen Ao aishit, coBerilis Atonpd spstirutions
1@r @A ¥hed tl FhREIHENRRI0 aokCRsiARORIEYIAIIMRILS BUMARRACId residue
nodi fi1 cations include nucleotide and am no acid

15 sbwing msimibarsideschaint. |E;mhecmf ameme tacldrrgmd% diaving simidgrside chains

: 2’3}4 b i giehﬁ%g{%ﬁtﬂ? Iﬁlqt ﬁ"gesg llgfﬁéﬂc lelé é aaﬁdrggvglﬁx bgasw side chains
Mt 29 BRar Sreaiife, @ﬁ%d[@?'a@kﬁ@sﬂb‘bl@eﬂﬂd"@% Sasp a@ﬁﬁ&@ﬂvghtafﬁﬁc acid),

am Ro aci d substitutions include ones in which
aninplearged pplaesidehainsde.ge glveines asparaging, shfaEe.aerige, threonine,

due 15 . Ty Cn Eamilies.. ‘
U R B P s AT 4 e
20 besyiedtedd, pefine,phchglaRhine, ﬁb’&ﬁcﬁmﬁ&)ﬂbétﬁ-ﬂb&nbh&ﬂ sudfﬁclﬁlﬂsr(e Z.,

acids with basic side chains ) ysine, arginin
h |thnep@nﬁé)ahnad$qi¢1@1%q)a@ aromatis S{d@ C@alns é@s&aﬁﬁ%ﬂ%@hﬁiylalme

?H'Ehﬁn 3diine). FRES %rpg&ﬁ‘ctg&’ L 8fesSrtiG1 ﬁﬂﬁﬁo NRid(Esifue in a human

asparagi ne, ‘gliutam ne, serine, threonine,
t )ahﬁSLnlé amﬂosdﬁisrlﬁefetabj/)ptephh@\)vnh ranaqheﬂ aminsiadid residiaiom the
(e.qg.,. valine, | euci ne, 20 isol euci ne,
pﬁ@@Pﬁ@ccg #rHVani ne, et hi oni ne), bet a- br anched

25 Si de chains d‘ tively, t}{m&%mb\saimaﬁ mitS0bRUGh BeIntARficed
aromati c si a| ns ., tyrosine,” phenyl al ani ne,

t mypdonyf ato,nghillsmpdrtrmé)i anffﬂDsLS emhpoéxjcaﬂn@saqumSwhlaalby

am no acid residue i 1
oreEREH RGeS b PO BE e R0 ke TR A it e Be screcncd
f rgmihfRg a8@By. si de chain famly.

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

30 region) nucleotide sequences disclosed herein and/or containing the (heavy and light
chain variable region) amino acid sequences disclosed herein (i.e., SEQ ID NOs: 1-4)
include substantially similar antibodies encoded by or containing similar sequences

which have been conservatively modified. Further discussion as to how such
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25 Alternatively, in another enbodi nent, nutations can
be introduced randomy along all or part of a

w@nios/0rde2d5 anti body codi ng sequence, such as BPYI/IB2004/000484
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saturation nutagenesis, and the resulting nodi fi ed

ant IL- . 15. anti badi es can be screened bi ndi ng
Wﬁl}tgﬁlly,&e%ffr S@@e»es %the&?a?@?d&%m&syaﬁwéo e., heavy and

( h%ﬁi/é’ha%‘gaﬂdb@é‘fegfo?@%&qﬁﬁc’e@@ﬂs@los%& Qia9 QEgWNﬁQﬁ igdg provided

sequences di scl oSe erel n and/ or con ainin
(fpelomy and |ight chain variabl e region) am no acid
sequences di cIo%ed hey ej

i e SEQ D NOs: 1-4
i ncl ude substPARPFHA3FAS; Ité'lf“ ﬁﬁ?ﬁtﬁggﬂ ggmgl\%ﬁ ‘%fFS(S]Fat two
CoRtRIJUE, & d@sﬁg@l%tea%gqlféﬁe&sthefé@f Ghel %gﬁmgﬁf thned aﬁld compared,

conservatlvely nodi f Furt her "di scuSsi on” as
mldemcamnﬂowmm@umrﬂdb BRI 00 46ldtions, in at least about 80% of

R R L oS & s PP 35 oS R B ki at Loast abou

vawaﬂal 9&) 5% @Ea{ba)uc&@aa@m q@%elﬂatﬁfél;o skt IR ERIMAS ﬁé@s‘k Rhen the
Nos: 1- gy‘};)VI ded below. For nucleic aci ds, %

t éﬁmergwsli ridize wslen sdepsive hibiidizaten comditionsgo $he complement of
lﬂ? a?l aci ds, or designated sequences thereof, when
opti ma fl'y al i gned and conpared, are identical, with

appr oprl at e Fovah@ dcilesdqsiedet, the fer@Mheploss g:ywnﬁj,lcdtés tB¢ degree of
bout 80% of the nucl eoti des, usual | east

it YRRV EEN GEngmnadeidseaupces Wh@bmgmmlls{ @u@@d ambeampared with
}D{ﬁliogn{%% 1%4 nstopgelgﬂ&{seotl des. Alternatively,
stanti a

onol ogy exists when the segnents wl|
hybr| di ze urfthe pesehicidentite bbtyteen tiva aéquaﬁcsscinaiﬁincﬁaﬁ of th@ number

lfé | ement of qﬁ, Hg strand.  For am no acid
E Ael posifians shapad-byd F?ﬂgﬁmqs Kt cétf@énq%/ﬂ#@.f&enaﬁal
i QSﬁﬁbﬁthopa@WV&%BsﬁlB‘Es )@F@) OtaRin! qnﬁ%%b'(ﬁﬂﬁﬂ?éﬁ%?&{ of gaps, and the

optimally aligned are appropriate
| gt ¢ﬁmlsh gap,ddhdt nmdsto b rerquecekfor optimal aligymia:ﬁt ofha two
two se ct| on of tgle nunber

| SORERET 158 Sppafiondl St i deiditetice ol psroent idapity between
heg® k@¥éncesta®be bet@RipliSRdd usBRsd ﬁl'aﬁféﬁ{ah&{l%'lgo%nlg{é as (%escnbed in the

positions x 100), taking into account the nu
gapls-lmahﬂg@mplc%b@w of each gap, which need to be
i ntroduced

sequences. e PERrTRneBy bEPTER yhneSiidedoauences can be

daéterminedsing tief GAP liﬁﬁg‘ihmllﬁ* U GLE PEWIREPackhd¥ available at
sequences can be accoggwl shed using a mat henati cal

ahtia/FiRrgcseomb ssing 8NIWiSgapdne. CMB measrix land gamyyeight of 40, 50, 60,

OB sP a8 WAL EL 5. b oL b e FER bR begageen two

progedtideior atriito 4iEsapbiosaicen piae badetefminai bgihb theddligorithm 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.
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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http://ww. gcg. com, using a NWsgapdna. CVP matri x and

a gap weight of 40, 50, 60, 70, or 80 and a length
waowdoghteord 1, 2, 3, 4, 5, or 6. The percent i dBCt/iIB2904/000484

between two 25 nucleotide or am no acid sequences can

al so be determ ned using the algorithmof E Myers

and W M | | 8he@GABIc@S|d ahdiptottih {et88®)p§ ofvthie pheshaisnyéion can

(BT B Bt teDpyieap e Soariatn g seareh aRriRaAgpAY databases to
Pefakh¥pRf idbati ANl AeDRRuARBR ! $ichQbarthed dindR Petfofiled lidify the

percent “identity between two am no acid sequences can .
bARIASF midh EB LSS higrogtams\yersionrike) efriltsphwls ehal( (99 Mol. Biol.

pr
3 [ 1 444- 453, (197 al gori thm i ch
s Chcorfiia: YA gidllidptolds s SRR Fl el EERE program,
Pasdsage obawatdiatpie=a thobRin Auestids gediRfides hogiolggous to the nucleic
either a Blossum 62 nmatrix or a PAMP50 natri x, and a

gagidwedletwlesotf the invention BLAST penteip, seasehes cap g parfpinsst with the

ightepf 1. 2, 3 4 - 20
pecptrhss bt hesite 750 vordlentn 52 da e AR daucnces

S BEmBIYEeEs & tht Peoteihessltduldsiorelind indentivan Tosthiargapgedudizdments for
as a "query sequence" to perform a

_search against, . .
10 paempeiseamiReses (tapped B&Asé“@ﬁﬁaeél,tlhize@%& ‘ilqswgf?eéi Igydgehul ez al.,

R SHSECO002 597200 PRSI HNBT 1 ope
eBLAST fib@Bis, dhe ddfhult Rirmhetess of e #OFectife pBIgASTS (¢.g., XBLAST and
oA Cadtrised “Set oy N HOU RSB, obrain

nucl eoti de m%@féfbsacmrfﬁiﬂ%é%%séln@ i WRolR¥EN € a caflydate, orin a

nol ecul es of the iInvention. AST protein searches "can

15 beapitly puriGdd or sbstantallyBiraA8Tnpr A gualeic asgbisdiselaggl’ or "rendered

wordl engt.h = 3 to obtain ampo acid s ences

nSHGUaLL PrE TBn R CEN A b FomLT b STIAR ESRRsntop gther
Teo&%%dﬂt%g.@g%@ lcEmnaBictid &idsL FiORRR! bp&andard techniques,

pur poses, pped BLAST can be utilized as described in
Alincdeding alkaliag/SDS teameeny, Ga¢d bandingohynirekyomatography, agarose gel

25(17) :,3389- 34 When, ,utili.zi LASTa »
BE&@‘FE’%*P&&%‘%% , Sers Wb e 3 e SR LF SO BFAL, od. Current
20 ' PSRBES1E HEMPILEIa Biol6 Ly, GireenéBhubiishiap dnd MBlASherwishc§New York
used. See http://ww. ncbi.nl mnih.gov. The nucleic
a€l¥)may be present in whole cells, in a cell lysate,
or ina 15 rtiakly. | f] r ' .
form A nucllgl%c&dggudy cl‘l(gwﬂil‘;sdgﬁgotngg fﬁ%éﬁﬁks%g{nfggl?}gﬁnl?%ﬁe often ina
S whtvagiquaddeyepeepefor whlifiqduestfickbeh sieaynd thertike),Hfeom either cDNA,
cel lul ar conponents or ogher C(?r]t am nants, %§? .
oERBMiSAr REICTereaf may bp gwtaed, gp gecordance pthsfandapd tehniques to
25t ?‘E&H&QQ&% e ﬁéh%ﬁ dﬂ'd}%o@iklg @é(hféﬁéeg%eﬁé RBR, mdySHect amino acid
bandi ng? col um chromat ography, agarose gel
elseqienophodeiied. Enphrtictiar PNAesdquenmmpasubstantialy homologews to or

F.. Ausupel , et " ed. Current 20 Protocols in .
NiSFBEH Rpmiseie Jy D. b GuRaTabiif i AR oLt ggiohees described
| RS HeRRBARmMINRN (Rlidfe "derived” indicates that a sequence is identical or

modified from another sequence).

30 A nucleic acid is "operably linked" when it is placed into a functional
relationship with another nucleic acid sequence. For instance, a promoter or enhancer is
operably linked to a coding sequence if it affects the transcription of the sequence. With
respect to transcription regulatory sequences, operably linked means that the DNA
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(1987). The nucleic acid conpositions of the present
invention, while often in a native sequence (except

WO 2004/Dded i ed restriction sites and the |ike), PET/mBR004/000484
either cDNA, genom c or m xtures thereof may be
nmut ated, in accordance with standard techni ques to 25
p swa@es@@ g@rqé aFRORtigpQys aeédwhge Seefsey b jom g protein coding

(0] C
L B RIS
t (ihdi)cfatesdhiitl th@ §bq‘uéﬁm§s agd capebly of EffectingGoritch aettom‘tBMtionh es

and other such sequences described . herej

cont enpl at ed’ h@\ﬂﬁ@? eveetoE s Ay Hepd herfdn@apggnieaé? refer to a nucleic acid
s
52 g’%‘%ﬁgee dp§1§18 %X'ﬁrah%ﬁ @r zglgl'ﬂ%g hﬁél@ig &fg{@g}v@ﬁﬁ ﬁ‘ﬁﬁs been 11nked One
[ ttypes’of weatoet d 'planddf, whidh efead to a cstcaﬂamimshlepsmnddd DNA loop into
an er nucl ic_acid se uence ance, . .
additignal R segments %%E? %%WJ A ge of Y5 dge viral
S SBLUEL] %eirefm h&dlﬁfnflaﬁ HNA sBEn Ll &RRG b igh@ﬂ 11‘% tﬁé“ﬁral genome. Certain
sequence. respect to transcription regul atory
s ezqq:iemcaes Qapabbrcstbluyonbmmhenbphe%am inladtost ¢edl lmwhlzls the@are

4/ 076620 /IB 004/ 000484 nces b i nke .
10 2 odAed (o e VSR E a6 BLEGPY A PP fertioh S50 episomal
ph%ﬁhﬁhéhosﬁycﬂﬁs) rmaeﬁré@tors:@rg I b CdpFsoRitd matnrhSla vagtors) can be
frame. For swi tch ses(gpuences op erabl i nked

| ietbgrateddntoiihe seeeneseipistes] lmoa igy fien gito derhast ¢allgand thereby
h gF tﬁ%lﬁhca} %P ﬂﬁ?g%atégff? hosk1 g?no?ne MXIEC%(JQII certdT véjczgrg are capable of

nucf er ¢ ac

Malireetitgethé j@%ﬁés@orﬁéf dehadtepatith ﬂ@y&f&éﬂé@itm’elwlnﬂ{ed Sotltlvectors are
to which it has been |inked. One type of vector is a

15 ;s«pfagﬁd tp'hergipjag firecambingnt GXPEESSiPR YEFtars" Gsmplys { XpFrgeign vectors").
I {er?egaﬂ %@&?ﬁ%m\ﬂf\}eﬁ & tflf ec%nﬁmﬁtt@c e@ @re often in the
[ g t vec

ype O vec or IS vira

Wehebfplasialidsi Gmnide pi¥dnisspgcificitionrepladnsid! aghf\&dtdr'hnlay be used
the viral genone. Certai vectors a[e capabl e of
adRigichaRaredlyas theplasmid 15 thegnosh somponty yssel domnpEyPctqse flowever,

artﬁfe 1]196ﬁt[btn i ﬂﬂ&ﬁﬁ’d (& 111 de kagt @cﬁélafogﬁg 6} &f eégﬁﬁﬁ' Ve8tofk, such as viral

bacteriral origrn of rep Ication and epis
20 neveviats (ag.,reglicatien defettiverretredtuses adalcgflrusevscmdaﬂcmnmbmated

manmal vectors integrated into the genone
ofVerSq'T‘brs‘YnmEI%F‘?w‘aB%)‘H"Eiaﬁ‘ft&%@@{l? on into the host cell,

and thereby TiRMEm &REdRRLSSH ndbaRa" rtsﬂnb@e'hhﬁ%%ll"), as used herein,
genome. Mbreover, certain vectors are capable

diis mtenidad ta teferdn prcelal sito whidh apeperybingnt/ixipedssioh efyctar laas been

per uch are 15.referred
naneripekE M bl B narkt ot FoL ieB CpB g HERRI Gifghoy ony to the
25 ?ﬁﬁfc@f&i’ ls@hjedt@ell ®ubto)the plogeMeoeyuch a ceM PBeEAIsO Berti ddications
tility in reconbi nant DNA techniques are often in

t freay cfc&umncmcg@ﬁedm generationsidye to pidkes mputatirerenygpumental influences,
t ﬁgaic’ pP é)g rﬁ“glnlg% n%;ﬁ (i:ﬁ Pactg Pg?%cn : gal Lf(‘? ﬁ’l% spa!crjé}]# GLit %ﬁ? &%%Blﬂn(ﬁﬁded within

Haley@be of the term "host cell" as used hereln

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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the invention is intended to include such other forns
of expression vectors, such as viral 20 vectors (e.g.,

wo epiioo@med on defective retroviruses, adenovi r UBEHTE2NEH/000484

adeno- associ ated viruses), which serve equival ent

functions. The term "reconbi nant host cell" (or sinply .

" hysmagwials, suchsas nesehimpasy primates, ishedpn deg gew elckems gmplybians,
i,nto which a reconbi nant expression vector has

- a Cﬁiels |
bSRHSi 8¢ r oduced. It should be understood that such
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ternms are i Wagbgeapeds 6£he inwation Mleyieb@itictién Afither detail in the
particul ar subject cell but to the progeny of such a

cBllowimpabeediosert ai n nodi fi cati ons may occur in

succeedi ng generations due to either nutation or

envi ronmental influences, such progeny may not, in

f BCProdb@iondgHiingal Ahtibddixs tpdk 45t cel |, but are still
included within the scope of the term "host cell" as .
used her ei nﬂwmcmﬁ&wpo@ﬁé of the dnvegjpn gy be produced using a
| ' I sl s YR XREH hiBfidization techni
S B AT Al B SRR hdarb R PR 1Bl dization tectique
i dssetibédy Kahlebend Milstkint, Wature 266 49SUBPEDt Adihohglasomatic cell
ipflapmatory di.sease, such.as arthritjs, e g. .

- RSB Progegiies PiegrSHPREd 8 PRRCRI O G HERDEARSRefps producing

! ﬁﬁh;)&%ﬁal%ﬁb&ﬁééaqm S8 enfHlyed, BB TWRhSordidogatic Wisformation of
2004/ 076620 PCT/1B2004/ 000484 non-nmanmmal s, such as
nBriyinphesyte; phageakisplaytteemiquiorgingdiweriestifbieanag antibody genes.
anphi bi ans, . rept.i | .etc. Various aspects .qf the,.

i nvention akge B—&gﬁ?%?é’&“ﬁlrﬁyﬁfﬁﬂ #?é gerbeﬁtgqgfhyi%ﬁﬁ? nes Which produce
f Bl etddoSbRA QatibaTISs 0f2hd invEhtRsS thedfuhe sstaal Hybridoma
Antibodies to IL-15 Human nonocl onal anti bodi es of the

i prodnetiamingbgmigsseis seelidegwngh Hap at, inelpdiag ymppmizaighprotocols and
techni ques. . sych S| i.c.cell
hgeﬁp?laﬁ%s’a FIOSHHB?%% %ﬁﬁl gﬁgﬂg 1.%@@%?%%6%?@Eﬁg%l er and

M| stein, Nadioficerb@liméohirhymonodbiidlaugbodenditdcted against IL-15

cell 10 hybridi zation procedures are preferred, in
peTergengrated Usingerans gankmeTtARS CTOOBMTBRI JBICR §AIT YIRS BaltLefthe human

antlpgd L}%?&‘tnﬂa?ﬁ) Gi4h A nﬁ)%’% N6Rd. fr he eniddtherR! the invention
oncogenic transtofrmation o ynphocytes, phage
diemploy taegdenicqniee,usfengdlie herain s HuM Ab mece ambich odytain a human
genes. The preferred ani mal system for generating

hymugesialulihgear myRder) daat creadER URRSABRISSH AMmaR hERBIHead v) and
gfrlig% uc&a%nﬁﬁ%%ﬂo%&bﬁﬁntsg@eﬁégs' ﬁglat‘ﬁéls&fﬁﬂ]targﬁgﬁ hﬁ%%n} fhat inactivate

e nou e nown 1 e art,

| 76 e fghou S TNAAE Zedhiaid ToBir Db SN ad1 . (1994) NaaeS68(B474): 856-

i sol ating and fusing i muni zed spl enocytes. In one

e 86 i Aesntdinglynthe miesherdiiihireducadh dxpragsien ofimoass ke or «, and in

aggsipggste tg Ifr}nln%nization, the introduced human heavy and light chain transgenes
undergo class switching and somatic mutation to generate high affinity human IgGic
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. Immunol. Vol. 13: 65-93, and Harding, F. and Lonberg, N. (1995)
Ann. N.Y. Acad. Sci 764:536-546). The preparation of HuMADb 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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are generated using transgenic or transchronosomnal

mce carrying parts of the human inmmune systemrather
W@ b@n/0tdseo nouse system | n one enbodi nent, thePCT/IB2004/000484

i nvention 20 enpl oys transgenic m ce, referred to

herein as "HuMAb m ce" which contain

i o3 bliend- grecde(lPrS?ﬂrEMEOi Hat 8%&%&%&@@&% AR
h I
CAARER SRSy 0t ), OB D TR SRS onbe,

l WQ!@%wndb«b}ﬂr S HAPGEMOnLE] Pmcdéozb@ﬁn h3: l49qrou ToneeLget al.

N. et al. (1994) Nature 368(6474): 856- %&

ACESH imigmptionaidmiiupalog 6 BT1-59 bdwaberze Mo Hperir.dp. (1995) Intern.
s TSI |0 BRI NS AN a5

urrﬁersge 5ab gBishwidd, .l g (B99D) Mrmi’e lBiotamnafag@th 845-851. See further,

generate high affinity human GK nonoc

ard- PO NEL St FE0; 69&2%5 ?iééxr% 6339%%& 788 d7-397;

t
P SEIS] 8810515 B H00t RS o0k 499; BB A Kay, ond GenPharm
( IRematibmd1pUIS. PReut Nbrﬁrﬁr4ﬁ)807 B urardi 2 ah&n&&;a’tmnd Pubhcation Nos.

10 3O, Bbsiediorcr e d St doby W0 s sbRhipo hlisisa N¥einber 10,

dﬁ@% | W@j%‘/ 'fl‘227d ?ﬁlﬁiéhed RureSRet 1998 ; WOl my4s r}ﬂlb'h@hed December 23,
Tayl o 1992) Nuélei ¢ Acids Research

za9ez,swrsey9391@hpmbhsned Marchl 19, 199D 3Thd preparatien ofFICO12 transgenic
5: 64.7-656 et 1993) Proc
NTTVRR e, teprtadn gt s oBhed SthmiSe. ol 127 (To0s;

Nat ure Genetics -25 WD 2004/ 076620 PCT/ | B2004/ 000484
4:117-123; Chen, J. et al. (1993) EMBO J. 12: 821-830;

15 Tdemunisatiens al . (1994) J.  Inmunol . 152:2912-2920;
Lonberg et 9 7 9;
Lonber g, aILo(gleérErﬁ\? lxg% %%g&%ﬂl zf‘h)ubo? %gfo% 15, transgenic or
Phansaeaho@ynal hdccdébnididing halan ﬁmniunoglbb@lhn gc(nkseetrg HCo12, HCo7
I nt ernatiqnal | nmunol ogy .6: 579-591; Lonberg, and
H$% X mige) qand 95!)1n1um2é3 with aspysefied or eriiehsd. prwraﬂorlsof the IL-15

S50 oS O B 18R g

20 N&190% ]\B!tzﬁ%éé&(rMVQ)g $56-859 St er dhe@d 99®rNdTen‘e, Biotdcknology 14:
545, 806; 5,509, 825, 5,625,122

g aStég 28t54 glgcsl \7%(.5) -P§§24§ Bt A@teg}pt;xve;g,jmce ga% qnglilgmzed with DNA encoding
r%&flan%ﬁs ?r@f@f’abﬁp the ARE witl HEQ- f@%eeléldf a&@u @ st infusion.
an Ge ar No.

Kay, an International; U S Patent
5 ,Fot 5x@0ples apuBified o ennclrzdd greparﬂt&nu{éti%@lof EhelllLi tadritigen can be

Nos. WD 98/ ubl i shed June. 11, 1998 WO . .

o SRALSREIEA (e HLYIAD Fus R aRg toncrla 10 (i et fbayfiRmunizations
25 PYRIY Sahﬁﬁhﬁlsﬁ"(‘@ 1%40h d ¥i6h D2h28 455 adtigeh d8 MBEkesult in antibodi

Deceg noer 23, 1 © %%%8?/ 03918, publi sirrggd Mar ch eSIiananl oces

198ize carhelS@bemnammhwﬁh ce—l@cmz@mssmgslgelm e 8., Bigkibingsi te gromote

in “mne cularS is described in Exanple 2. 15

| M 5 AYPOHE To generate fully human nonocl onal

anti bOd' es tQunhllathR expbA&E8SttCv@ious antigens has shown that the HuMADb

transgenic mice respond best when initially immunized intraperitoneally (IP) or

-

30 subcutaneously (SC) with antigen in complete Freund's adjuvant, followed by every
other week IP/SC immunizations (up to a total of 10) with antigen in incomplete
Freund's adjuvant. The immune response can be monitored over the course of the

immunization protocol with plasma samples being obtained by retroorbital bleeds. The

-26 -



transchronosomal m ce contai ni ng human i munogl obul i n
genes (e.g., HCol2, HCo7 or KM mce) can be innmuni zed

wowaoh/ozeepur i fi ed or enriched preparation of theCT/IB20&4/000484

10 |
10(
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antigen and/or cells expressing I L- 15, as descri bed,

f %%a(sgi(g?ch?l ggg‘ge @bﬁ]%m\{ap geg:tnbgqi g](ga%g,)ga@)qla nfqggr: 5}41’@ sufficient titers
Bio@ LA ITEQ'S%&‘}ML&%EIO%EEII e&%é"&eﬁgéﬁéé%ﬂwme can he boosted
ely, Wt h encodi ng

Alternativ m ce cdn be i nmuni ze

h dmteavehbuslpwitRrapfigaabilyys Hefuere naarificaiahd rdneovat dfthesplesn.
of age upon the first infusion. For exanple, a
purified or enriched preparat|on (5-50 g) of the IL-15

a'@én@%zoﬁ%]ﬁ?rzd&ﬁ%dP; ﬁoémpln% Gies to

v/
intraperitonéally. In tﬁe event t I mruni zat i ons 5515
usi ng a puriTo gederate mmdomeslpmdapmgémlman nafnotloaal dntibbdies to IL-

anti ndonot esult in i badi es, mcecnal
T Gt i bEatogk SpB0kpmqminRinized e gt Do, RpBfed whd fused t
| laR @pproPrifte AR oBtaliZ SHBENGiHcEARANRS BInost Eﬁyeﬁﬁﬁé’&ll llne The resulting
experi ence with various antigens has shown that th

HaNpdorRasaes dlagn be setasned @s@m@roIde@tonwlfentlgamrmeaﬁ‘ﬂcpntlbodws For

ized. i eritoneall 1B o bcut aneou
R bR S b s S RS o can e
f Ghde0t®SPDY-£¥%633 ndilsb@EtinERudhRETomaabIN @@@RL%SO) with
tog a total of 10) with ant:ﬂgenlnlnco npl et e r eund

adf (VRS wwe qeﬂﬁ%?ebfﬂ@gﬁﬁé epREeFimsEelyd ItOoareﬂatdmétpm microiter

T R A w—

V\&agelﬁléll 0%616@1([) (}Rﬁ'E/SeBﬁﬁ 08H1 090 fsen hgbeddtaa €ldfing&actor (IGEN) and
(as. descrl bed bel ow), and mce w.th

E%feﬁé&e@f Pt Ié\r%f agproximately fwe Bveﬁb?rﬁ?ﬂﬁ bR eyltersdin medium in
Cyhidianb $edr fs‘}\EI:\Flfaﬁeﬁﬂ Wwis arv I%&la/ay 2 Ef@]f@&?lscﬁ&pbe §clr%e(rele% R& ELISA

i ntravenously antigen efore sacri
r &rdwatanaititlhel Spbeeronab Igddrand 4G antibddi¢sy Dricd @@Bdsive hybridoma

BB P Biaas B ORFEYRG HEl B Srafckd Gl The antibody
a@édr&ﬁ@ 18%ri6mbd-canlbe reﬁlfa{eﬁné&é’én%é a {g,nﬂé]ﬂgﬁ%ie]wgi\%gﬂﬁ{ fuman

fromimmini zed m ce cah be isol ate

aEﬂﬁ cﬂ@ilrlét-bs nonedlonsll prtgbdies| dan be wehclenedhat Eastawimetsdimiting

e Lin The re brldorms can then
UL Fitstanss SRR B b Bieetl o A Fo graer s eatbody in
atitsubedite® mddim 18 saRk@atisd. ngl e cel | suspensi ons of
spl enic | ynphocytes from i muni zed m ce can be fused

to SP2/0- Ag8. 653 nonsecreting nouse nyel orm cells

( f%%}gngat%]; %’;ga?zgj ct}%zt ?Fro%%%m@%?zggz?rhx%y gf(ie tA[ngﬁ{)dzes toIL-15

mcrotiter Hmhﬁihantﬂﬁddlémﬁﬂe Biventidndlsd\e@kbel prediRRl PR host cell
ective medi um contai ning besi des usual __reagents

1?5%‘5? wAteIna epipgdoRETEAle, 5 cpORRAIoOh rwmbiu@@hﬁl\hﬂ teahupigues and
reg;(a}nr%rfatg%ﬁl’\q m@ﬂﬂdélgs %&/e‘lﬁg}oﬁ@ 1%3129 %‘é sarrl S, (1985) Science
rr%ZEP u202)n
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

-7 -



which the HAT is replaced with HT. Individual wells

can then be screened by ELISA for human anti-IL-15
worerweot@pal |1 gM and |1 gG anti bodi es. Once ext enBCT/EB2004/000484

hybri doma growth occurs, nedium can be observed

usual Iy after 10-14 days. The anti body secretl ng
hediisistchnasCH&ncdbls or &S @@lﬁ orgdtematively agwr pukagyriic gells like a plant

itive for
~Aster B i ot St LRTR R el s BT a2 e gpes couta be
binettionh tedetibedin tHE bABuchTitelsduRbbatioh) ucﬂocfmae Cigoféduanine or other.
be cultured in vitro to generate anti bod ti.ss

cAifterjingrodueing thesmntéqﬁ)éy genesrin s hosh Cel@e?%‘ﬁ SEPISFSLIRH 7 the antibody
Transf.
5 THILE S ARGl LU BN, AR08 0y 08 R0 i v

pﬁlﬁﬁliﬁﬁﬁfdr thedr ch@iiéssmﬁ ldvel hricmsbaled ﬂnprodma"@,tlbbdles Recomblnant
a combi nation of reconmbi nant DNA t echni g

aﬁ‘&lboébﬁﬁ &2 ba ipetagect andrpuridied diesn thesq qultigs WPQHBWS aﬁl ?Oﬁéells

art (Morris

exanpl e, | nggtﬁgég%%gé% CQ%E&E%Odﬁé% gg"% )ble net recséssetd in other

ee@resstuﬂwsteﬁﬁ sacit asB dylige e somplate d:rgaﬂwrgsad)mitmbntsgn‘rhntically
)gges& on vector such as a eukaryotic expression

BS8dsuch as used by GS gene expression system

d| sclosed in WD 87/04462, WO 89/01036 and EP 338 841

or other expression systens well known in the art. The

plisé b Bartipl Aanbwﬁy\ﬁeqhertchetoolfmed Tetaeh Agtbpdigenes can be

i ntroduced i,n 7 WD 2004/ 0766
bar! 004y douhaset biind vafithrest Aukn BlaRRAY through amino
N§&h9@d1d1fes Pat At 186164 in\/tﬁé YixUehef artlikgtt ¥RAih Gomplehfentarike

a plant derived cells, fungi or yeast cells. The

15 ndethouiningadgions (GRRe) Jos thik ée@éong dhreaing @rid ssauenges wikkig CDRs
F%%ér%t Iége k}e?xge 11 1&1{11#&31 %’Fub%dfe% ttﬁa%ps%é?ettn'cgéqwmde of CDRs.

am ne or o

| Bet e ODRI sdqnesd@s ard ieayibyede mostaritibedyastigendhietactions, it is
cells expressing the antibody 5 can he identified and

sepastiletp express sccorbirant é‘ﬁ%‘@é@ﬁtth%t pEmEe fsrenartined specific
| ev%&l]&%&cﬁ@ﬁ% a]gﬁl()jocﬁggﬂa)r (gd gﬁlucftﬂlr EFég&oﬁ 5%&%%111 ?ﬁhclude CDR

10

uce a eco I nant

20 aﬁéqdaﬁchse'ﬂ)mm secifis ahtatadly oarmm;ngranﬁb@ﬂ/ drafbed drive framework
culture supernatantsad/or l|ls. Alternatively
c FesrigRcea it 3 di g eat g&f{ﬁr@% SEPETFS £385e-8-» RiSehmann, L. ef

SXPT 5% DY §§f§%3-§2‘73hoﬁé%f | Ceth‘?l '198?1 Naflr£ 80Pk 83 @%Jfé and Queen,

or gani'sh® or can synt 0" expr essed.
ofC. Baalt, |1889,Aﬁ’n0b éat) AvedutEacEss. AoS(EkQQZQSH)OBa) a®itch framework

Ant i bodi es odi.es i nt tar
pPEHSHF it § op obiis Ef?%wﬁwaﬁﬁé%%&%ﬂ&nﬁhiﬁ gegpaline antibody
25 | oeRd QAuédbel Men&h Eeﬁﬁ%seéﬁ@]cbé @411 qigRAFBm mature antlbody gene

corrpl enentarity 15 determ ning regions ( ) .

t sequenessdengust Heyavillmot ishulesempiately gsanmblﬁdrva@aipis genes, which are
formed by V(D)J joining during B cell maturation. Germline gene sequences will also
differ from the sequences of a high affinity secondary repertoire antibody at individual
evenly across the variable region. For example, somatic mutations are relatively

30 infrequent in the amino-terminal portion of framework region. For example, somatic
mutations are relatively infrequent in the amino terminal portion of framework region 1

and in the carboxy-terminal portion of framework region 4. Furthermore, many somatic

mutations do not significantly alter the binding properties of the antibody. For this
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are nore diverse between individual antibodies than
sequences outside of CDRs. Because CDR sequences are

wo e®ponsedl e for nost anti body-antigen interack@CDIBRP04/100484

10

15

is possible to express reconbi nant anti bodi es that

mmc the properties of specific_ naturally occurring . )
areEserd di 18 Sobyecesast iorblain theesntire DA Avseaveraeif s nagtigular antibody in

i nc e : - L L0 - | £406i ies)simi
BB R PSS IO BTG b b K
f fo3e af thefdrigiein nttvidy feyPOU/US96/05685 dhid auidpehtl2e5999). Partial
(see, e.qg., R echmann, L. et al., 1998, ,Natur% ) .
3heavy; gg}at chegm sequence spanyng theiGIAR regighy is dypically sufficient for this

3 . - . Q ag . . , e .
Aﬁéla’gg%e@?%@.ﬂ%?q“ 3 1650‘55‘-1 i%%%‘%‘?m ?jvglﬁ“%fgreghngﬁ%‘r’%%le and joining
s ganestgaentsaonbbutdtta itieedcémbined aitit oy Dhiialtl e gedxas d4e germline
that include germ jpne antibody . 25 gene seguences. .
THREngR Mo od R i BUSAR TOTR T YABTRD I giogs. Heavy and light
SRR R0Rau S RUIESE, BEGAY SRR 20100 8 il o
byhefirEpettipoofitha dinalantingds Tehdd migsingsequancesselomtd ABNA sequences
gene, sequences.wi || al.so. differ.fromthe se nces. .of ..

2 CH B almpRg Py R Pleqmplsptidssibd hgation S CR Apliication.

| nGieYiAivaly, tHR\BitevaabRI8gibh 8arY Bé byaiheRize@ab 8Bet of@Rort, overlapping,
exanpl e, Somatic nmutations are relatively 30

i ntigenpetaotideandronhinesddby RERiampllifisefian torfreste 41 eptisoly sknthetic

8l csettn OPREN T pRETReS onlith v B bt STtk o

I @l@onlor putticula redifictics X Yortoptiffiization PO pirtiouladéodons.
f ramewor k rgr%iqon 4. Furthernore, many_ sonatic .
nut at i ons ddheeuclspiidn seapenses gf bgayyand Hehtshaim tragscripts from a

DR e BTl L8yt Breompctcoides o et
NeeBSRr Y stquenbésaiith ideatiesd ainivo dINAcsding eapaeitiof asithe natural
particul ar_antibody in order to recreate an

r EeQieBFeTarihicaRnEaheaNs ARt b2 HIBHET ¢ e ghe naturat
| Bruaas el 0y ol DR CLRETRBERES e

20 cbiigonsbmtida sentbeanamid RCR hmpiheationgopiisali tenshpomw alitiation sites are

sufficient for this_5 rpose.. The tial .sequence is
ué%ct?rﬁ%ataéta%‘i’q’ﬁhﬁ% t‘?/\ﬁio% u@ﬁ\?‘?ﬁ @ﬂ?@gﬁa@?!{ﬁ: %l%lndqj oi ni ng
IMRmS 096ETYSS 70 0%70; RHE SFinkiAT LibR & &HkcReRREAR Q8 he translation

variable genes. The 'gernline sequence is then used to
f nmubiafion sriessi ng portions of the vari abl e regions.

d ligh in | . ¢l - .
dur i hg. pr ot 4 AT BT A DR IO EBIT Rl Y limized coding,

25 t RRd R6PEPOhAIAS n6h-cbiiaefdtraad séfileh&RdYe broRerfdivilirgs BOY

sequences, cloned c sequences 10 can be conbi ned
wisOmugleatideapsoximatphnihe neigpeiakef thy conresapndng spn-peging

anpl ifi 1.0n Al.t er i vel . i i .

" 2)8158 ucieg)hdg.e T]§I1>J7Sn tf reesat:é]@éfl ngstﬁ%l oégq%uggggﬁegrcfviﬁ%e %pée%bled nto
O\ EH apid\@oubldtipaaiicdtehhi shas seditertoabi 0ed4tyniddstides. The
anplification to create an entirely synthetic

v @epktsrethen ghatnsdpmplates 1o podyeRER. catign progucts of 150 —

30 a%()@ NEE65dRY %Qpﬁﬁuﬁ'd ﬂﬁ@(léﬁ&ﬂ)lé}fegion oligonucleotide set will be broken

down into two pools which are separately amplified to generate two overlapping PCR
products. These overlapping products are then combined by PCR amplification to form

the complete variable region. It may also be desirable to include an overlapping
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inclusion or particular restriction sites, or
optim zation of particular codons. 15 The nucl eoti de

waeguenses of heavy and |ight chain transcri pt BCT/IB2042000484

hybri doma are used to design an overl appi ng set of
synthetic.oligonucl eqtides to create synthetic V_ .

s oL 8f (e tRATigrHERe Shala pers o GaslAging dBbalisiie of the kappa
adighbehfloHiad AgSEGieerGe ?:tfenee?¥$ Eﬂaqfdt 1%1 tﬂ(??@ﬁragrﬂﬁiﬁcation to

kappa chai n sequences can di romthe natu
s eifoemtecitagmenthithebcancopsily ke clomghinaf the ep@assieh vector constructs.

nucl eoti de ses are interrupted.to facilitate,. 20
ol i gonucl eot ereg‘gfﬁﬁ'ﬁcétgﬁ& © ﬁf)&ng%g}‘h?ﬁﬁm’f’ § Tsgions are then

5 oRbibedtwiginsloAtd Somodr! ledddrQ %EE&?Sg&ilﬁti%ﬂ ﬁ%t?%ﬁﬂ,r RARH sequence,

according to Kozak's rufes (Ko
Crrenstagigegionsh Toueesiapd, potyhdenylatitn, bnd irtwsriptien termination,

engi treamof the trans|atio initjation. _
SR RRELEH BT LA AL o Rl 2Dl A i expresion
I @ghansts dah de@pinbificddfioGOFhE vectdd cUhnSREES SBANN Rshsfected, or
non- codj ng, strand sequences are broken down into 30

5 §eRpiRtPRGEangtecied dnigshiosiacdls yhidhearaihendised toffornha host cell expressing

10 c%ﬁle%g%di ng non-coding oligonucleotide. Thus, for
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eac hai n, the oligonucl eotides can be assenbled into

over | appi ng Rigstitiefor us@it@MstBiRstion o 3kprefidh RUTE Rirhusian IgGx
150 - 400 nucleotides. The pools are then used as

t effeseledbeloy expmeplpdR Bhqulasmids mieomcqnstrueted so thiat RER amplified

5 . ; e :
> 0% ey Rt DR PN pogBlef BB sBhl vy
t wompletd lseavhiand lightchagpatradgeaky. Bitask pldseids AnBRABERIRxpress

two over !l appi n?g:;’CR products. These overl appi ng
proanletedy himan FecadstneantibpdipeRFaliphimie and drimedc antibodies of

f . e ari-abl e regi t al € . ..
(e BreqonEint SR HELUE B 10T D 1 ol Sod o Sepeics
PSinil 2044 i 0486k consagii@Mor ekpresifor @RNerHeaty S¥in isotypes, or for
chai n constant region (includi n% the Bbsl site of thé

1

k £5855191 Qfpntibpdipscorpprisipglambdp light chajns. t he ganma

heavy chai n)pj. 0 ; | k£ ion t ener at e
fragments t %%1%1 Q’é{iﬁﬁ%tgg%séag 8@163%@3 lloﬁ’ttge Ft%'écmaﬁeames of an
ekpmes sitbiilA16 ahtibodiensitthel tiventioh) €46 BT, AAFHE USRS RRBMMEA, are
and | ight chai n v?ri ?bl e regions_are then 5 conbi ned

Wit 1R PRt Tc B hetelatedhmagn antiglle bt antibodips shaietain at least one

| Rinktiéhd -onstant 0N 3"

B DRt ¥ Bl SRBUERE B o ATIHAL syl Biaigg 10 1115, More

t spenifivally,ome or swye émi%segicmls fo E}%I@’)’é AAEHS| 40 ARSId404E4 can be
constructs. The heavy .and Light chain expression

S Sombiant SiEa bt ek ee s CDRs to create
Cadditi a3, freed Lk r et : r ; :
transfected n?ﬁ?%ﬁ%gi@%%fﬁdé%ﬁ%tggé 1?%%tﬁ§®8%eﬁ%§éoﬂwemlon'

f orm a host Asedriingkyp ieaithey embodingdnt, thé rivestiorPprasidiesis method for

Lﬁt’ﬁ%%%}e%ﬁ%n‘fgﬁ%&g ‘éﬁt’iﬁo%@ cg&pﬁ)s(i%rg:e ssion vectors for
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
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wo p@hn7esk@i n cDNA sequences coul d be used to PCT/IB2004/000484
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are described bel ow (Exanple 1). The plasm ds were
constructed so that PCR anplified V heavy and V kappa

- w v

reconstruct conplete heavy and |ight chain m nigenes.
These plasm ds can be used to express 15 conpletely
h thm:nmhg @bid sequengeof GIPR$ Bdires, Figwe 3y(ohcersespemding amino acid

Chl the present invention also

i Fet %“1€€QIB%§QBE)IQE lgA, 1gM and I gD anti bodi es.
Simlar plasfHettin GRMNBBoGPRMIRIGE aBilitPlo HPTIEHSION Of
ot her heagg chain isotypes, or for expression of

afthe bbiditeef the aplihosiyrig blrahI@th ¢andmde@qﬂmmﬁ§1 usmaﬁandaﬁi binding

anot her t _of Ve rw
£ BSR{F cu R s o b AR GBS BRS¢ (1o
i nvention, 346RTtis WelHmowdOhAGe ﬁ'ﬂﬂlatﬂr&ﬁiﬂ)dy ihéafy atldipht chain

create structural | y related human anti-I1L-1
aﬁlDRs%dKPfé@n% nlay amattiquiar it imnogtgnt rglean th%‘?ié@inéﬁaPclﬁC“W affinity of an

b| I dgyf?lojn} %ﬂf‘gf@n&lk/g ‘ain%ﬁiaglgfn#tﬁ%d ?\S?H{e 1896nti%ﬁg>l? éﬁ%&gs set

r mﬂpﬁl‘ﬁovefpréféﬁ‘&l& colrb#idh thecnﬁbw aﬁhﬂglﬁ%&ﬁ @@R3bef 14687, 147HS,
RS SRRt By D! CBR 4, s,
r 969RB LRGN SR ﬁﬁﬁb&fés ﬁHkhIEP rlste-théléDmkllhéﬁv eSI7HS5,
of 't I ngly

e I nventi on. cord nother enbodi nent
t H84ARwrdd04iH. pTlovandibedies nat fmtmherf @nnprme @pycombirations of the CDRs.

compr i 51 ng. CRPORGHEN RS o E eyl irte plovides anti-
a@ﬁ-l@%ﬁ'ﬁo&i@@é’d{nﬁrﬁig‘ (%anvﬁe@webﬁmﬁamwk Rpfor8f a human heavy
t he human heavy chain onpri ses an am no aci d

s ehaiarﬁaﬂllsmgfecut ediufmap rhemeclam GBRaaﬁgios,eeapd@dulé@alﬂfeavy chain
hown i r rcores ing amn
B0, el Pl 155 80N B10R ) 2850 oy e s

f R TESYT, K A7E8] P AtUJIlEﬂnfdr leithple hahiinm &DRsavy Whelh €DR region of
at |east one of the human heavy chain CDRs. conprjses

arl46RY ﬁ@stam@nslﬁg@ré Ader earesperding amino ackbregidues in SEQ ID NO: 2);
2oo
0588588 TSR R ORR B I Rl o o,

amiuﬁﬂnélfghﬁcha[rﬁSDRQQ‘églbﬁ fdQ Iidﬁldﬂ(]lgh‘ﬁ):ham/(ié)m fegidne wherein the
antibody retains_the ability to bind to The
alpiap yight chaie CRRGi1BgIaY it Flastaddram 111%01881%8 86 287, 19785, 4048

d r
" %%ug élmé ef (}?Pé{aﬁﬁlé ta%[ﬁgr?aéj%ﬂpf}%ﬁ' ?DRSregﬁ)gﬁﬁ)\fEﬁG%V GB siRwn in Figure
SBE}OF ccbrtespsndmg thMMdCDRS dremdubseméSEQ I AO:ah whmﬂyll the antjbody binds
an i ght oma ti . .
S S 0B T OS2t 8y SRRl o e
a't‘Dl‘%‘% F bty fl@ HEMANS SRAM04ENE ThESRTBY)aMy i;urtherhcompnse the

anti I es of t e invention prepared as Set
athewey grasf EDRA| and oo iy lighs chaie Gl gf BA6dB7, il §THIS,c404A8 and 404E4.
s of 146[%?3’@31%{,'?, '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, 147HS5, 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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10 404A8 and 404E4. The anti bodies further can

conprise the CDR2s of 146B7, 147H5, 404A8 and 404E4.
wab@4anteedodi es further can conprise the CDRL BCI/IERBY/000484

147H5, 404A8 and 404E4. The anti bodi es can further

c [ an i natjons of the .~ Accordj in
DR Rt aReceh 8 P OB RO Rt AP gy AL e §04A8 and
amg4g4) L- 15 anti bodi es conprising: (1) human heavy

chain framework regi ons, a human heavy 15 chain CDR1

regi on, a humadditieavy sty hindiRALr By iengipeand antibndisrsuch as those

heavy..chai n CDR3, regi gn rrein t.he hupan_.heavy _ chain.

AR A< 8L b SepdR fot O elnbipal HHRE fuls ety ropertcs of
5 LAntbodidddfle aiventiGif bdsh 40r exanpl e, a human heavy

chain CDR region of = 146B7_as shown in Figure 2 (or

corr espondi r(g) biniling ta dbanap dkildad ihibiSEOIL D SN@iucR);

and {(2) h i ght chain framework regi ons, a human
Iirbgﬂllggﬁé'ﬁ'a én%gﬁgi&%egi on, a 20 human light chain CDR2

regi on, and (2) 4ititing 19§ ichaed TRERDrdd@tiOm or TREN idliferation;
the human |ight chain CDR3 region is selected from
the CDR3s of(3higding ta hyman llz32 xgth adigsosiion, eqpidibrium constant (Kp)
e L OfH7 i : 0 BY
10 SR fan By UABAON 0K LB R0 e d 8RR econance
r e{SPHM&eI;}ﬁoio@E@bal ?mwgaoomﬁmtmnt h@n@f&%ﬁbﬁﬁnﬂhﬁﬂﬁl IL-15 as
I L-15.  The ti baody. may rther conprise the heavy
c ?Wabﬁﬁﬁn‘iﬁ’&ﬂ%b?%aslth@ﬂgﬂ@hai n 25 CDR2 of 146B7,

147H5, 404A - i er . :

conprise t hgmﬁg%@g%ﬁ%@wag%%ﬁl % glfl (ibbl&gﬂt% ﬁ%lﬁ é]lnt%ractlng

CORmapf ofl@Bn, IL1US;HS, 404A8 and 404E4. The CDR1, 2,

and/ or 3 regLon f. the_engi neere nti hodi es .
15 descri bed a%gkﬁg§e(§%ﬁlnga‘f}ﬂ}tﬂgblrﬁﬂg ‘g}%ﬂ ogﬁwﬁan Hesil g to the S-unit of

SeRLIBNE B 08 ﬂ%ﬁ% 4 N N

di scl os@éﬁ)hclesril?icﬁmlls—gnv\gére%ﬁtﬁ heoor [ naIrIi %f&g%elé}lqg%t%%an IL-15

amredeptom;, Wi | | appreciate that 30 sonme deviation from

t he exact sequences of 146B7, 147H5, 404A8 and

404E4 nay ggapfag Elt%r‘?ﬁﬁﬁ’tpé'%%'fqdlhumaé‘t%ﬁ'jfﬁ5ng t he

ability of K%lﬁﬁlhgl@@ﬂvxmﬁﬂ)ﬂp'l@qlad #ﬂﬁtﬁén%fhfe%%hhy%!f ¥uman IL-15 to

I cations).

(e.g., conservative sequence nodi
A@nfgwdpﬂ@k%atom; anot her enbodi nent, the engineered

anti body ma e _conposed o e or .e . Lhat. are,

for exanpl e¥8)3:59/;ﬁng§(lﬁwgﬁg$ m@@ﬁ%&%@%vgb@ammw to
9 $duc 8ftierma) hiSldénislent i cal to one.or nore CDRs of

146B7, 147H5, 404A8 and 404E4. In addition to sinply

bi ndi ng | L- {9 biedigg iebinsen Hni 5 pedinkibitng theabilith ofbuman IL-15 to
d?lﬁ(ﬁl%!egﬁﬁlif N Eo Y athS elected for their retention of

ot her P T oper

uncti ona eGP 5 anti bodi es of the

25 invention, s$l®biRiEng (olhunkinWi- NMYadinhibid} the 28:3itP&thuman IL-15 to

inhjbiting IL-15 i nduced_ proinflammtory effects;
mduce cheniotaxis of activated leukocytes.

20

J)

\J

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
-32.



(2) inhibiting IL- 15 i nduced TNFa production or T
cell proliferation; (3) binding to human IL-15 with a

wale@gonicad i on equi l i brium constant (KD) 10 of PCEER004/000484
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than approxi mately 10-7 M when determ ned by surface

pl asmon resonance (SPR) technal o&)ﬁ in a Bl ACORE 3000
| Aathrueiband insibaged foe & qvamt %Ga PIP131‘E§ 2z waglpd with PBS/Tween

356 X& &O gﬁlcfuﬁoh% :P &% ofif-n 1T e«(:ﬂi% g%w&ijﬂnqgretagent

oca OI‘ - --

l eélgugectéd fd)gh]ked@lﬁ‘@ihﬁsphfatabel el H_duf 31637°ﬂ:5 Aﬁe)rwashmrgr tﬁelpmages are
with the bindin of human I L-15 to the

ofleveleped wwﬂhﬁBlT% Sﬂbstraé% @9@1 gpalyerd) a8 O ot 1]€¥Sfeé$b1ﬁdﬁ’§ﬁ which

I ot f I receptor; (6)
b?ﬁ%ér# e hyg‘extet%tgﬂéﬁ‘mgé’&%&ﬁ%ﬁa%“ “15: (7) binding to
h u man I L- 15 AarieLISdhadony hsﬂ@sbﬂilmdaibbk/é tan lod uded rlmscrbénr fbb antibodies

| enci él?la% 3915” pas[ﬂi?% Errceffv@g 'aﬁﬁﬂrqdev tgqitt Sﬂawgﬁglﬁlwe 1@%“.‘/ with-the IL-
| R4y uﬁeg&e }T%dncfoﬁiaglﬁﬁieﬂ'bg‘gll Pi(e%ra @ﬂtﬂnﬂgﬁﬁ ?fL fb IL-15 can than

IL-1 and I nhibitin Ity o
i b satelgredlant durdier oharaétekmdat@rrmdqﬁee&omaacﬂ bybrizi@n(alw}nch retains

iAo P oels @Hcgb Ay eh shehfe shoaptar ek a cell banis

| ghk R hBBedyRAIREESS. Zat i on of Hunan Monocl onal
Ant i bodi es to | L-15 Human nonocl onal anti bodi es of the

i nvent i on cdie pueify hemaw pfi-llz-d4 ahibodien S@ﬁcﬁeﬁ h}dortd@mas can be

| L-15 usi a ar'et of kno ech al |

¢ RISV ek St b et sk SLRR R uure FORRR, Shpermatants
Beiehé Hilterdll eh@totcRhtrRbAbEBrLAMintte cﬁl@ﬁia éipHthlﬂUpﬂoféiﬁ A-
IL-15 in PBS, and then bl ocked wth irrelevant

peenharass (Bhemacia, Bissataveays SV )itn pUTBY therprotens M ften huffes gxchange to

P st o wO et s P ot becient o

e pedferablyl byaphélotetiint £dlykBl 134G 2ahbelclechtd By Gel elégrophoresis and by
plates are washed with PBS/ Tween 20 and then
i ﬁ%@gﬁts@lmﬁFWﬂ&Jdgoat anti - human 1 gG Fc-specific

pol ycl onal acgzgéétm%ﬁ? ﬂie%@c d ht:Jﬁlaﬂla!ﬁﬂlIFn].eS ﬁgffgﬁ@%ﬁ dmtthodies

for 1 hour at er was |ng, the ates ar
d éuel topadjuel epi’oop@,Tﬁch ahtsbodytoan ba hﬂbtmlyhitgdzmh@ctormemfally available

405. Prefera i.ch op. the hi hes

tr?aépgtSﬁwceb%X?}%f ¢ Hindmed VS Bioii cxud g;ﬂezﬁgted witha

deaesthash BRIUEpBE PE dLRRRink hSEHGBE of Hlirifdal AnBBEEES 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 IgGl or other human isotype specific conjugated probes.
Plates are developed and analyzed as described above.

To test the binding of monoclonal antibodies to live cells expressing IL-
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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and, thus, hybridomas that produce antibodies that
show positive reactivity wth-the IL- 15 i munogen.

woRroderes that bind, preferably with hi gh afPCTniB2p04/000484
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to IL- 15 can than be subcl oned and further
characterized. One clone fromeach hybridoma, whjch

r dabeladsantichurian kgbantibedy ynctsﬂrf thﬂﬁ@qmﬁttloee p$ thepignary antibody
t
e, TAE R0 G FRAEed B FARELARI ARk RANight and side

aRtattek bropertiatd Qﬁé loﬁ%mgi@ddﬂ@hﬁ@bﬁmlbfg aﬁiﬁarabelad ahibodies is
grown | n roIIer bottles, two-liter spinner-flasks or

otdﬁermwﬂt ltppratigprassaupiae FapEeseeice SHAOBeoPyimahedtped (in
o AP0 68 RALSy LAY, 3t SO By o
pdesdribetl ABo mid@xﬁmldkfdtl@'rﬂdwésfzmceemci‘mn@ tThis ﬁ’Bfﬁ,odtaliews

concentrati on can be determ ngF QD280. using. 1.

eXisuatization of sadiyidealesils, bpt mgy {BYiishsr %?@ﬁﬁ&% ieprias on the
Ql%h% thé&% n be checked by gel electrophoresis
@l antlg specific nmet hod. To determne if the
s eI ect ed hunfmti-Hol 5 hirnail fgGocendiednetheransted futirescti®y with the IL-15

buaB Bt e Rt s ) i B P orgeing LL-15 can be

ﬁ{e F& anﬁ%‘ﬁfe@feq to sddium Bo@sdyD Xﬁlﬁ,’&@golp@é’ry @é B efe%ﬂrophoresm

cted with a streptavidin | r obe.
d e’tﬂtﬁr relqtr@mplmesns;dhq/waxatedmtlgmsewﬂdmtrmﬁhr@d to nﬁm@béose

ELI SAs can d usin
BB IOE R R A P, fnd B ke rogpelgnat
C antibatierRitRdestbd. HBaw gt bﬁﬁm%rﬂah b erbtet G QntigiHan IgG
at 4C. After 25 blocking with 5% BSA, the ?l ates are
r afediae phpsphatage gwdrﬁevelpp%wh BSHRINB | subsirategblets(Sigma Chem.
p fd.e e controls, at anbient tenperature for
t\L/god ’hgtu]g%dll ’%gﬁwel I's can then be reacted with either
human 1gd@ or other human isotype specific conjugated
probes. Pl at es are deveIToped and anall zed as
d 0 S H S hQ o £ N HAtH . ,_.4
00l 500 N6l A SrBsCsR I L 30 15, {1 ow
CYtOmMetry cam pbe used. Brrefty, cetl |ines and/or
human PBMCs Ie>y|et mmﬂ;hem @spere iz iaventionymovites ttmsfenioanl
under st andar h conditio s%mga:ne m.xed with

shgorpg agimals, 58 SgFHS Blonsshropopgmal mice,
C %ﬁléﬁ 5}('6'?:9 1d & ﬁ@ﬁes@ﬁ% huffrafl %{Gﬂb'@ﬁalaéntrﬁgmfeQ fhal spdiffcally bind to

After vvash ng, s are reacted wth Fluorescein
- 3B-MD m&mmzmb@ﬁmdmzﬂﬁmmﬁpkovidabe tranisgenic or

?E@B&%Si&gﬁﬁ%é avi gggﬁqr@wg Qo%@%@igéﬁ@@%h%@%gﬁasm transgene,

angbl 2R ¥n SN PEGRcES AN MERALIT UFS Adiboldtl twiRA $miiudked with IL-15
scatter properties to gate on single cells and binding

ofantipen dngler aslls axpredsow 1&sl 5. sThedemeanheary chaip transgene can be
2 HREA M A SRnSORR BRATRERRGE, 1 KRS ERR o/ BhsBShic, ..

HuMAD 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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5 addition to or instead of) the flow cytonetry assay.
Cells can be stained exactly as described above and

wez@aionseb by fl uorescence mcroscopy. This metPOOIB2004/000484
allows visualization of individual cells, but nmay

have dim ni shed sensitjvity depend| ng .on the density
fre%%blaﬁtqngaé# 15qippg svyifchings IsetipeswiiEng B8y Sectr by gs classical or
th the IL- 15 10 antigen by
Elgc?%sfsﬁlr‘ﬂol%??ﬁéwgﬁ{%y y, cell extracts fromcells
expr essi ng |Ihe]c&smmflaeranpgeaﬁmﬁfhnaﬂﬂomu@helatoamm animal that

sodi um_dod sulfate | yacryl am de
e|rsiﬂOP%??ofSE%%anhg&mssm%%t@ew @@logou% ptibody sepsrtatye, requires
a

5 ngf%?gﬂggﬂé?oid gg?? g%]jﬁl\;imﬂ lgﬁdlﬁdcrr%lg%‘égieg gé’lﬁt?nfnleg an}gtBﬁ] thb trgnsgemc animal
Wi ftmpttohle:onbctb}cthmghouaﬂm pbihmag of Becdhleddvebpmént Hhisimcludes, for

LGP0 dofRCler AL00 0LY LDUIRL LG T corcingy,
S Hﬁ%&g&E@ak%ehﬁflﬁzte(d%o%ﬁo Chate 1sg®pe switchih@4h oné\@)more of the

H. Production of Transgenic and Transchr onbsonal

NdpHemnag ofantieddiesy\ii) diigh leeel @nd cell #ypeespedifin expressadn, (2) functional
MR N —

NeIsulfigian paiti iR tepertside, r(5)3§gﬁa‘1 aafaRGti6én QB) somatic hypermutation, and
transchronosonmal mce, Wwhi are capabl e of

expr &yBmAkoHeithn thaesae @mtzahodﬁ dadup duriag therigmune response.

speci fical |y [t C

enbodi nent , (ﬁea ﬂ?onﬁvgen{&% ]T%r %# ?@%’g@e& l)terrg‘lﬁcs 5 Shieaye: le, in those

t reantodimanowherin o s geavisignaungglubitin ¢evier thei ti@is@nic animal are
transgene, 25 suych that the pouse

h
15 il gl?%éﬁ%’ﬁteénme trapseene aaed BYACEatgAleliG eelnsiope durther, in
LS o T
t hied/oh figitohemamniiwdgidbulih gemy trsecarsd éritetidof fuastordfabgene

t e,. as descri Jnd ai l
PGB CEH 45 BHSOPIoTat P G AGGERe OB Aoy rearranged.

haRy Yakiadhud dnaRSIgaNS: iaRRuddfo TR £ ental Immunology, 2nd edition
extrachronosomal 'y, as Is the taseé 30

20 t meaﬁhﬁ@ﬂm E(edRavenPressj N .as descru bed | n V\D
02/ 43478. S c r.ans enl C % transchr onos ﬁ b
are capabl e ‘BFBE ©i1ARSgaY; QR fLAns OWﬁﬁ%’iﬂa non-human
NMRAREIORRY t8 g&ﬁ&ﬁt@ 'ﬂ@eshlhﬁ’ad thonokPora€astibodi@Gf Hedifiv@idh @bntain
I gE) by undergoing V-D-J -34 WO 2004/ 076620
PCTT2B2e0 AnpE028Zed ot acombinedion of r@n@nggbmdpmrearranged heterologous

N R T A

25 degingi. E&clﬁoﬂﬂlahsmmh@uﬁfanhg@% Gdithpﬁmféﬁleaﬁ%e [Cy@fe. In addition,
animal that, responds to foreign antigen stimulation

withhheavy; ghain Hapsgsne mapcppiamiunginnet isplype syiefusaqaences, which are

capable of supporting isotype switching of a heterologous transgene encoding multiple

Ch 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 asthe 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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5 that the heterol ogous i nmunogl obulin transgenes
contained within the transgenic ani mal function
w@eorendeky t hr oughout the pat hway of B-cell PCT/IB2004/000484
devel opnent. This includes, for exanple, isotype
sw tching of the heterol ogous heavy chain transgene.
Aswitckl peagences simidarde drnse that ecaomaturalbtis dhesgouse hegvy chain locus, as

produce, . sptype sw i chj nd_one..or .
P oy Ut e et iRl b Swftioh e g rouse
S ReGich tdzomba8S nAme dydfend, whetdad bRl hubthng®¥ih sequences are not.
rearrangenent, (3) activation of and response to
alSvétchsequenressnante salatedand claned hyspnventionaliglonipgmethods, or may
phj .enert ol r [ I ASaECt | A B) 100

5 Y5O BT 0 oo SRRy R Bsanet o e
t hasis gepublidhéd seadyndedniosmaliivr reiatingeo immuneglomdposwitch region
Not all of the foregoing criteria need é)e%ﬂt_sé, For
exaansness (Mills pide Nughidlstisdient - WHEr £ R eridstne st Indl.
i iAol O840\0f bGina R re: .
r CRdRngL I (RO Férthch bPRRIBIL A Rafen ! diimds, functionally
actirvmped hdtbreldgouekedvysind hightehaihmimunoglotuliggransgenes are found in

enbodi.gent s wher gj he_ trapsgene conpris

10 e Bt ottt Bere L QB Uy L enerPtr S haL (s g porcens).
I ni munogl obuhien3eSes hiila 16 6P ske Bid & B1sbni®bnimals of the invention
functional gene rearrangemeént is unnecéssary, at

| éacludef mheay i ahaintmansgeon sombiising DNA lenensliyg atdeast amyeatiable gene

For background .on nol ecul ar i mmunol ogy, see
F O Y SR TS 2 RO bsioT i 5y s B andaf gast one constant
Wrbdibi Beife seg@idnt. ReeahnRiRsTobulth Yight dhafiftiirdkéhe comprises DNA
enbodi ments, the transgenic or transchronosonal

15 neacerding#t leash preavariablegene segraenir aiedoiming gangwpgment and at least one

nmon . ant i baodi t i ' ' .
TS5 kiR BB, el 055 A SRRRIGR Rt an heavy hain
I @Rhé sdpaRmtsaire hetfotegous g te thasenid mgokiinan animal in that they are

i mmunogl obul i n heavy and_light chain transgenes in the )

gelervedhions ox gparesperitkigeRNA aoding ismmunpgloRuiin heayy and light chain

h ' 5 . [ .

R FORASHRIE SR e LAR00, (e Ui 1
20 f wne speobdf the aivgpkors whd insganlie naestructetiisath thaethe individual gene

capabl e of supportipng isotype switchin

g of ~a )
hSPEPENSHEIETIAERE e he-» BACTHMPOATP £ [ @codsp Jrsienal
tnﬁmﬁin%gﬂobﬁlh?fi%ﬁthﬁ Heh B GuchHnfBran Yérle§ Bupport
sequenceés may be thos whi ch occur naturally in the
gececdnbigationroftionV oPubndy gamessgrhends(fithetimpbrareangeneent) and

serves. 30 as the source t he trans CH genes, or ..

S GEH eGP LRPL TR AT GAOT RO BrEoN GO% (HEEht in the
25 0GE#tahtTeiibf o d fahRBoLIBBl Beak chAA S¥itten iHRQrans@&MRARIEhuman

construct (the transgénic animal). For exanple, a

huamemaltwhensypeseddo Het ot antigen. i s used to produce a

| Sotyne sw dBARAGeDals PR R EPsp i GRHFRE Yy hrcarranged
209440166620 SREH frhltﬁ%@l%/t%%%on%sb QRubQanRINBE%ion of the C, D, and J

simlar to those at occur naturally in the nouse
heggmerih as well es asubsgbof the ¥sgamgisegmenia owsk trgnggeanconstructs, the

30 SSAHGHS %%ul%{o?y ggqtl.lierrlrci:eé,e 9 g.t p(%mtng{%%, ieSlQan\éﬁe}spclgﬁ%MH %ggions, 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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switch reconbi nase enzyne system whereas the human
sw tch sequences are not. Switch sequences may be

wo sokateed and cl oned by conventional cloni ng neCTTRES04/000484
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or may 5 be synthesized de novo from overl appi ng
synthetic ollaggé%Feotldes desi gned on the basis of
p@[hﬂcies néthequ gnimak ypad inthe deyeatippgFerpexample, human

RSS90 SOUTTE RSy

| fhhunodishlitnhardced Sdquedct fot 8&9h)a trdmegerbamiousy. Alﬁe&natlvely,
foregoi ng transgenic animals, functional | y rearran

h gy %1059@41@05’6'9&@96%& mayy RAncoRRATAtH Rp ARG saeTen W%erem such
BRBARIFRURSE Seplbtel re skt mBIcOh oAb 1drRF DR sthenco thatis

pehewen t@ occﬂihmtmfaﬂysm tirgenomesiof malgﬁrm Hyathehie regulatory sequences
transgenlc animals of the invention _inclu

h o
Jesignethacgering B RNSISHY sucha§ oo X app p,etggqeesg\ééfymg the
Oﬁéﬁlﬁ@ﬂﬁe g&ftenceso?ls Bce—%%%t@f Vifd & 4 roBeRe/eRRSB hotif. For

e ] ol ning gene seghent an | east one const ant
r egampie,@mnmbe@mmpns“éh e portivnrd gheoganbiic Innghwoglélailm locus having
ene. conpr,i ses DNA 15 .en
v B A8 ARG mioha 20maiEh 94 hPyhe) Sliel npa-sgpentiol
| @284 pOfn (69N lt8REning QNS MG LA POMion theRoHRRRompared to the
segnEnts encdding the i ght and heavy chain gene
se@m&ﬁb@xauﬁmgeﬁenbnwbbbswio t he transgeni c non-hunman

P TaNA anc it rtted Bt ol e inl Peigh e oS SRR

0 @ALschAMIBLOME] AifAl Bscdne ¢tiiats Bliman Asfilddidigo QI,- 15h@ntains at least

—d

C

transgeni ¢ non-hunan animal. In 20 one aspect of the

i aveiypiedly 2-he andsamgmes 28- SQ@ﬁ smore eonier afifbe transgeng described in
| %Q%%g%%@l 198 6998/ EIEQ% gﬁr rb?%lg\%ﬂh ah affimal @Qﬁtalmng a
r&arranged so as encod

| giglaeboldh light dhgiﬁ trmsgmaie,gc@w m ExSuples 806,63 0r a-m géWO
enes support, reconbination of the V, D,

Br8§/224g% Fefthy qffsprieg PEﬁﬁiaWIﬂP theusllisdemimalges cnbe% n Example 10 of
P W6@8%|8¥4 SURROAE aleFOd R)q{cﬁﬁd oﬁt’f g%{; é:acﬂrof @hegQ bk Ofaits. Such

region gene segment esul
r aainadniged thmfaﬁlnwgig)@ﬂotypeha smgle&bpy Q)ewihaﬂiiord stehef chromosomes) of

transgenlc non- human ani mal, when ex ot
AR Befvy A eTREE BRI e TR PaRadE e St WO

C I
L

t ﬂngh@ham coasituc} (dwegbmiméimmplwsm oRW O RH334), awid atdedetion at each
8 g?‘& rgee‘g%‘%&l‘l:‘}?‘ﬁysé‘%grb%lﬁ s gﬂé)%gir;? Lﬂﬂ@g ?@ncttlonal%ﬂ segments

e@@@@ﬁ@éﬁn Fxh@ple R WO OB/ TEA3, SR lahials gieeéd WitH mice that are
splice-acceptor sequences for NA pr ocessi ng,

r domepygeas fenthe d@lnwrsofarrhd Tt BegmanisdExamples 098 WO 98/24884) to

corr ces der |

R PR AR RSl K ORIt AT B PR o e

| Miafhah MEavyl AT ﬂ@ha'iﬂi e6RstiEts S THE rédltant afingd| S ereigect¥Dwith

2004/ 076620 PCT/ |1 B2004/ 000484
antigens and used for production of human monoclonal antibodies against these
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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speci es of the non-human ani mal used in.the invention.
For exanpl e, human i nmunogl obulin gene segnments maybe

w@oeiomeed i n a transgene with a rodent i MmunopCDIBA4N00484

enhancer sequence for use in a transgeni c nouse.

 ReG B palfEenRrRE s e §HeR st pay SaaAnEnetonal by virue of

Sytﬁé Batet 6n SRANIAYRY f; RERUSHEERICEA 8 MRLHBRITR
functi or11al DNA gequg{ncg t hat |§ Known to ogﬁmé%@lzofwo

nR&R488Hy Furihermorg ersohsiantial frastioradfthe Byaellhetill be monospecific with
ULt BEUTOE e RS ot B sl oy ot

5 SR8&kdngkd Guibe « HRAE PASS il SwBIRARBPARSaR\isdypically ?xclude the

splice-acceptor site or a pronoter/enhancer not
exemrpdngemantnifithd exlogemmsmduse ® aad fanbdashadf gdnbein a significant

ge ogl obulin |l ocus having 10 at | east one
ﬁ%ﬁﬂ%&?gg not at a terminus of the portion)

del et i on of B £330 Hah Bhror i inventi
interveni ng se e%lce i'ntron or po‘rﬁ]t{llg%n ]I%g? mft}qegrsesentmvenuon

c cﬁxbﬂmtemmwoghnbulm amdmaﬂld)rywdh ausigni figngepeittoins ideglly substantially
referred e di nent of th ntlon t he

10| S S SO T B B

9 %‘ﬁ&é @n@u@lﬁ%@@ﬁé@%b@ ﬁm%ﬁ’vdtéd H e idindfo 5%E)bl.llli?rﬁl%’i/els will range

one, typically 2-10, and sometines 25
CdTﬂn@szQﬁt Ot]h'f@ Orrag/e] o ecruons prafireblyiOnd F@(%m;gl’ml idzaby at¥east about

98/ HC1

oo AR e b S S o206 Rt s
d éntesdveedintdt e Moud, th3,adgl nddhs@tatdBr s&%ﬁr?wfb IgM is
and the offspring bred V\nththe JH del et ed ani nal

15 q@sefpiabicrbont Hehmphe Ig@ tokeM vatioggilheaguch lamient the ammature mouse.

h 4 e traits
QB 850 bl 05 Sl 49 530k 1 8 b b oo e
c @pyelispaprebagichisivebehurnin iF pisespnes) of a human
heavy chain rearranged .mni -l ocus (described in

Exanpl e 12 Fhoygperionss il adeplly apgioxgnae ghapshqvgein a native mouse,
h %@ﬁ:ﬂl}ﬂah + 38kt Houf M‘%@Wé rofc %blg 25 ‘%@ Ex‘gyrlg%lor? u @E %’ at least

i ght aln construct

20 9@bautgahyysand differete Ilmtnunnglabulﬁ&C(ideaEYI eg@emwaamq@éto 10° or

25

30

remmves. al | _of the functi onal

SR e ProB oD P Ra TR RARine oGy oAierent ¥,  and D
9%3361%&ﬁ9r0du%‘é8 %t@ﬂiéﬁl)ﬁ'seag'e o %eqtﬁélgetl loBHﬂﬁs WHiftypically

honozygous for the deletion o H se
( Eseogpize sbad ope-heidod 8iczd 6f Bghlytantigemio ;imtems; fefgmtaphglococcus

f aFoe RS OEANR B RineeliPyin: ERLATH OLRCE RS (KoPRg Dreselected

I @fitifdnd BF balBiw R 'SMa&RhiaBo€BEI6F 12 N, 187 M 8L NG 10N Gy lé%&iﬂmwer
for production of human nonocl onal ~ anti bodi es agai nst

t hese 30 ant®gune emBod;meng, it sedlydtequieferabin toigeherate mice with

he
gé\% egﬁéq%fl qgg;ge?t%ggé: fo nl Leg? evzg%ﬂ‘%sd‘lenregqﬂqgaﬁqlg the antibody
S trmbﬁsectﬁ I@)prélfete@ﬁﬁ’[éd%ﬁ@en ty’ﬁélr AREPERIn irhieyseid hdviktea

nmonospecific with regards to human or nouse heavy
c REgds rm1ned repertoire may comprise, for example, human Vy genes which are

preferentially used in antibody responses to the predetermined antigen type in humans.
Alternatively, some Vi 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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-37 WD 2004/ 076620 PCT/1B2004/ 000484 because both
. endogenous nouse heavy chain gene copies are

wmorvhameseé onal by virtue of the del eti on spanPCTTB206w000484
JH region introduced as described in Exanple 9 and 12

I ) h . b ial  f [
B b b AL a5 S
t heanbgiie RontainiB e dus BBAvyCdidighs cRBk @é&ﬁaesegﬁz)%ﬁﬁs A c%i el segments

the si nglgi copy of the 5 rearranged huma
c FaBhbyEAdidentified, elgi byhylridizationswDNA cequencimgcastsbing from a

t NBeci ensnl.. of e_endogenous nouse x and

I aﬁ%cééaseﬁ}(ggﬂggen{ehser ﬁhangﬂgﬁrﬁrﬁg?lﬂgwalf raction of
5B-cell's. Trahageshie 200 tahdcARSESHORTE AAE as e G IRANbLIVE D be

in the %%r esent. i nvention _exhibit inmmunogl obulin

prigtRized \vith, for examiplpn p Prafied or epsishedpreparatideaf Iy-15 anti gen and/or

S %EFSH o«%séiélggrﬁéll%é ?Al,%gjﬂ%fvwgbg itle1fins g%mgplg&{ (if?\é%enn%lrjl?u%jzed with DNA

estoyérpemigligeheThomic bitkthen paatita/Bicals whith thabdb class-
[ nhojglobullnlevels will range fromabout 0.1 to 10
nﬁ% $ Viadpaaransgencs ishyeqonbipasion (pigssmitchingp and gxpaess

10 | edstunelevil; ; il capabl.e of oo
ef f ect ia%lg alns&me%glﬁwéxgihl % GM? rei(:)hrﬁa'i %%% qulglg%ca%abe himan antibodies
i kalsieleread t as Shurhan seqaersgentibodies?yavhdréie tidibaty ARUSEht chain

j | | gM i 15 f bl bout 10: 1.
bl Berldeg St sepdl ty R s enelretumers. riiqihigay includs sequences
| domtedts JORAGE muthtibrSiasy ?égio@{e@&hﬁfnag)?ﬁﬁ?pﬁﬁgn%tg g&ée?l(ygé germline-

preferably 40 to 80% of the spleen an
c ENqoded sqsiugress cthese fuinasl antihodiescand® rpfentedit as Béifg substantially

r el (.l ideal |y apprgxipate that shqown in a
15 | SRAGGANS £ ollbenyl§3Prrhod BRiaded DR Gutnat b s mecg segment and o
phehen AbdryDRond Iy RefeAl, Ve BouFes Voerfii
about a thousang{ dlgigﬁfxeer gn_t [ ?rlll’runogl&g{glﬁ %er@th?lé g%gxl%?%/e%%aybe
| Besent g¢ a syl of yomatie mytation and diffsrentialwi) ardeV -6 detoatbination
d di [ ' t he er of different V, J
SRR S BRI s O Sy AR LB e oo
i envodedbybuthamgerviline , Wphkd the chRCAMRhARCHRRUD, gene segments;
2Ooe-ha%f 0 re of highly antigenic proteins, e’g., ~ ’
sﬁ' SHIHLY 66%6%35 Pﬁ’f"@?‘fe?f%hwfamaﬂﬂ 1ggiony aretemgoded by human germline
i - - i hi inity (KD) f . .
st i 0 ol D ALY o B g o
bisiqpenceDarc@ndgded byhuanrgeiBliddselflierices YRRt @H8he tralsBene.

ﬁﬁm enbodi nents, it nmay be preferable to generate

e Wi HCETOBEST AT FrRIgchesp areripirpdused §y|spmiatic méation and VJ and
S¥De §dihing, BE hi¥mdss @eoe{n@% it | bod : ,
res pgdr%s egt 0 a pr edgflg? m ne Sgi%tg%% %e{l%g%@%%’% %oﬁ?vanable region
25 cwanences @nd dase Ercheantlygonstairegion esquenas) wahrkOhstienssded by

[ f | h VH whi ch 30
AP G Tos o 5T Seliqnl aiippabiayihy Bupam §aaseene(phia the germiine of
Rhe e rTypically odtich A6A-gedtRnd é%qﬁ*%@@g)r é%ﬁ%/l&iggdl%u%ﬁhé/ positions)

some VH genes may be excluded from
r"é‘ﬂéfl‘isé@rrlﬁ of Bear {dIRw guin regions where somatic mutations are known to

cluster.

30 Human antibodies which bind to the predetermined antigen can result
from isotype switching, such that human antibodies comprising a human sequence y
chain (such as y1, y2a, y2B, or v3) 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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reasons (e.g., have a low |likelihood of encoding high
affinity Vregions for the predeterm ned antigen;

W 2mwe/0266kW propensity to undergo sonmati c nut aP¢DIB2a6MA00484
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affinity -38 WO 2004/ 076620 PCT/ 1 B2004/ 000484

B D veRigu T S e e AR kS 5 S L PR B53ut 10 residues of a
CQHR) &N IHbsVIRbF HERitH BRYMaGon dddH¥ecEBRbNBIRNAEHS SHTTRAL Sarti
such )gene gegmant S tpmaybg rneadi I yeci dentifi ed?yse. g, b teularly

hybseditenitto sgvondarPkpr subspqueits) Agligeashbldngg. Thesmldgh affinity human

S htgonre PR L ted Rl Betp bR b 3P plfetow 10,
ahovevieanobeM irevenicrg. With, for exanple, a purified

or enriched preparation of IL-15 antigen and/or cells
expressi ng |Another agpeckerihe innention inetndes BrisHe dérivedi foam transgenic

AR e RIS U el W

S Wiybilorngs sxiplesing hainaa RsGebRnsMintibbdiee ¢aiaibiat wah high affinity
(cis-swtchi nlgd_7 and express 10 i mmunogl obul i ns, ) i
r 628+ iqreenihamI( ] M) g humen [Lrkdin Shps Buiatker empopianent, the invention

ST kS SN MR, RFRER iy o o
poklowetd | Mesudlr & efbelaetd DML, HOTEV ornenSyeneves et easn
TR RSP TR P P loEN o B4 CARE 3000
ansGRhEht f8ng ARRERERENS @E%ggt € %ﬁalﬁ‘é{}%? ﬁ%{et%tggié g:TS the ligand

can be refertfed to as being s antia
t dorsbipdihg pupwin die-1§ cgheminghe auttobely coynpaisésiman VL or VH

gene segnent ,and a humap JL.or DH and, JH.se nt, . i

even t hough 2PN SREHFRGR ﬂﬁli‘ti Clli‘%mscé’ﬁ‘ﬂ’é’ﬁ%‘le%&lrhi‘/ %ggt Chiain variable
PEQS6HThavaSg A pbBPEPHdeRbqRABRhchTY bitistARaf Hentical ¢ i
di%erent igal p\ﬁ?éﬂang V(EDJ reconbi nat i o%ﬁyj ce)?#t:as.oal'ﬁglypeptlde
v 8pqughteencededby a bimemdh gane sdgowbpt atvba humare] f seginent, byd (2) a light

b B SR MRS BT R i o
f begyeptideysegiience 8sdod8®bPamaaiah (9f gehBb Segtidrit;allde regi ons

are encoded by human germine sequences present on _
t he transgeddumsanisegienee byavyshpiacemposastofra(d pa beavytphain variable

vari . ' e cqded.. unen .
oS TAEAEE o PUEERR ML LDl DR et
S seymenceOsncgéed by NBuRRHVE RS sephtent, HptioaIBaAD Bygisgdiathuman Ty
nmutation and VJ and VDJ joining, the human sequence _

a s e (9 3 constaabirgrm Raving Aol ppaptida seausnee Whigh éysubstantially

2 I t '

e R S PP Bkt BEIRNA LY  RBR T gy

gene segnentlhe ?isvdlﬁammt ioﬁhighafﬁmiﬂ;ﬂmrhairﬁtﬁﬁﬁ@@(ﬂ hutibbdies against
t ermine.o e mce, Typically, such . )

n Eﬁjlg _gﬁﬂ»? idaigd by éé%etﬁef} for épapdingathe frrerteise phlauman variable
PRl StR)segmbiib ifd BaisEnik hdke RERhe Eggﬁbméjéorh us&rtlge?n integrated

regi ons where somatic mutations are wn to
human immunoglobulin transgene, said method comprising introducing into the genome

a'V gene transgene comprising V region gene segments which are not present in said
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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30 Human anti bodi es which bind to the predetermn ned
antigen can result fromisotype swtching, such that

wheova7aed | bodi es conpri sing a human sequence BCT/DB28041000484
(such as yl, y2a, 72B, or 73) and a human sequence

ligh haj h K d d. Such .
g R T TR A—
MY ACS GieHis CariadnViDisiiye4ibR A6 624k e Rk E2OMoRRGA8duced by the V

nmutation(s), typically in the variable region and _ _
offeRgitoits egpangiqrinethad grheraip theswpusseaxpeisses andpRjungglohulin chain

r . of i1 . o) ti of B cells

ol VDR DB 5P S580 e Rt fresent on
5 s ihs¥qugioh fraasgeng end & Cakgiengacodbi@sahdh@hamld teatistdhe. By means of

hupman anti bodi es may have binding affinities (KD  of

el TRRITPLIG EXpARsEPTHECHPd HEANSYFRQMIGS havirg of deast Jlistinct V genes

1Q: A her, ' [0

2o BB ol i cchfithinEla RARIBLUCLA ¥ dEnd B "Some v

t rgans sdgnoemirxsmaybe no-finationkd ﬁe:g.iapmﬂldhgsfmh and fHeﬁkE); Ciedsk Segments

can he used to generate. hybridgonmas expressin uman,

e SR AT g?eesg}e\ﬁ}wg}ﬁ HBH@F?& rﬁfpmblgwwq%mﬁ&ayaﬂable to the
10 ( 8kTled aliBrirhbaRq10"7 M to human IL- 15. Thus, in

anot her enbodi ment, the invention 10 provides a

hybri doma w{drse the mduseessralineharbean ehgincyred tovéomtpima functional

atkfl pity. (KD) of ow 10-7 .suc s .of bel ow 10, "

VY AG hiVipk S exSindg® ¥ Semetiubotitaits ity hehsatinghe human
St ¢ BEHTEIRInERBO N ARIE '

Bl_gACOR S raiinig F umenteﬁg}&zg@%@?ﬁb@nﬁ?’%ﬁﬁgﬁoﬂaﬁtﬁ and bred

adntp jothes gemsficdagkgrownls, impkidingdyackgronnds wWheyaH fufigional YAC

bk ndi r erein t.h ntjbody conprij.ses: .

15 R S PRl o Bl oSl el Y i€ Raving s
| idifférerti@inin\ig tlafdtege. MRUIEO filRYibAM YACOhMREPIA Sanded V segment
sequence which is substantially identical to a

p&ERFHERE iy bedwed @te & serd B de wieyk withiahammap Iggesnsgene (or multiple

| i ght hai
S8y SRR 0 )y S0 s
s wish antegratedyinfodkngénoale thay substaatiypetk deass&quanes such as

encoded bﬁggvgynan CL gene segnent; and 20 a human )
20 ¢ SeflieHesE ¢ f%%ﬂ’[?ﬁ%%ﬁﬁ SSUIFABEN 1] Yerst; AUGheSEQYEnEPfamAY Optionally

var y - - | T . .
B b A g )RR SRR Gyl iy
e rlzotlegghdvssissormiharsulidhlgawrthody gﬁmi‘epléaaﬂbi)l ompdaktyis @o Dnger necessary
regi on nd a human JH se t,.an 2) a constant
Ui 3% P}‘ifg’daam W@WQ@@%M&@O@@%W&W@@@- Methods of
S . . n .
RO B BB B S Bl prosin

25 otrapggghicandusaihnying thesmaorig dtaosgene@itand ogiiesallygdiortmving a

| -1 facili thod f i h
SRR Hhfiah Sorbilad VeseBty Shertiie BB NG Vigene
asédnPMBONRY be PRGR ofald VAR TIRNPIReGRIRILS MGy B8bred into any

integrated
background desired by the practitioner, including backgrounds harboring other human

transgenes, including human Ig transgenes and/or transgenes encoding other human
30 lymphocyte proteins. The invention also provides a high affinity human sequence
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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human i nmunogl obul i n transgene, said nethod conprising
introducing into the genone a V gene transgene

w@owpoieeng V regi on gene segments whi ch are nPCT/IB2004/000484
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present in said 30 integrated human i munogl obul i n

transgene. Oten, the V region transgene is a yeast .

a dhe raeecEiic BNBNBE YR EBHEN 0BhH gL ORBRTIbHC SRR e which have
VB! ci¥sifled!h 9EGicp6488Nt  array, as may naturally

occur 1n a human geffionme or as may be spliced together

separ at el y byTmesgenici ananals vedtthindis anmyiredirangyd hessiyade rearranged
o(tgg- of - or d%ﬁy&%ﬁgom tted V gene -40 WO 2004/ 076620

PEFIY BIBHO Aranggelfents. Often at |east five or

mor e funct | gnakanéeGRe snidfH Ehtaniak n GafthALe 1RAvY Rl

YAC. In this varlgtlon, It 1S posSible to nake a

t naresgenged lightisempneglolwdoh thapsgéne; V' repertoire

expansi on had, wherei.n the nouse expresses an

" minog! obuliin  BHSSHLS FUiBh CTFHGHE KRG RS BV g fn urearranged
S GEHERERURIMAREE ths@nY, /01 On gene segnment present on

5 The V region transgene and a C region encoded on the .
human | g t r d¥s JemegenByanimsalssopfainingeeasranggsdiepwy prd rearranged light
exggPsiqB qptﬁod eteransgenic m ce having at least 5
dLEREEIORMITLIEIENS he generated: as can nice

cont ai ni ng Bf theRThtegbet of2thndecd@tmal, thesreferrd0 BRleY of preference
gene segnents nalﬁ be non-funct| onal éeghg .pseudggenes
aipstfollows Koy I >HHextY wheiedhe endoggnousdighkehaim genes Korrﬁéiﬂast the K

b I i yel ' :

BT BT e b oA R By o KRt 8 they mefhod) and 1>
t bl whgerthd embpghass bightchaiggenes hevt na beankmickedout and must
functignal _ YAC havi ng. an expanded V segnent

r &pdppigted by pliediceXeugiony not present in the human |1g
transgene containing the J and C gene segnents, the

trait can be propagated and bred into other genetic

balik dxmoibody Conjughtesfimmubetokigs ounds wher e t he

functional YAC 15 havi ng,an expanded V_.seqgnmeni .
repertoire i83pPIEEr ISR eﬁ’ffﬁ%‘gl Eﬂﬁf’?ﬁ@%ﬁfswf}tﬁmananﬂ-ml5

digh JrRtRRkI dHiEBEy &&j{\lga@&ﬂﬂear’cﬁeraﬁ@ﬁtfci Rbigtyl suithtds AFtotoidSa drug
havi ng an expanded segnent Trepertoire may be bred

i 1fe.g., an gemuhosuppressantrde awadinisatopandvhengoniugated éme cytotoxin, these

mul Liple hunan | ra engs). Al though, referred t .
nePEbdh Geon il anre AR 5L SRt STl or &fbroxic agen
| R @EdRtaf bt Shdt edFeMeRE] (FHY. ¢S Wiss) asllld. aAaynplé@dkclude taxol,
yeast sequences, such as 20 sequences required for

auvioebataus B; gpnisigin Bnethidiyme hramids, mpetinegmépaysinggipposide,
ti LIv. be.. : . iy [ i . .
CBBRBb SinRyRE TR SEPSU RERIRAE dorkicth, tivyirory

g n

el agfHricip Bhe shBomtrohd efitletmiéih] stieilyoi)D af-tetydrotestosterone,
replication in yeast is no | onger necessary _(i.e.,,
prelusiocombicpids RFacAnG, driracHng lidopsnsdrersapelpl. aad PrgEysin and analogs

Pro@ 53&%10% Thé}@(;fh q%%raﬁgutiooagggﬂl@ %lh&@ bhpﬁre 'hg?hrglt&i 1(:§1D etabolites

sequence T nmunogl obulf i n expression, 1 nclude breeding a

2%e.kr, anstlgarexatelro-ussecadpiopunige.tdithidgmamine) gytarabins,fefle¢rohracil

d opti [l I havj .

andecac} az!ir?eg?aﬂcgla%ngs ggen?svee.%% n?echlorethamine, 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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functi onal YAC havi ng an expanded V segnent

repertoire. Both VH and VL gene segnents nay be
w@e@sents2on t he YAC. The transgeni c nouse nay PET/B2001/000484

into any background desired by the practitioner,

i ncl udi ng backgr.ounds, ring other human

t MRS EENEE, a1 lrrarlar@anﬁh Y knagelic a8 R feg Vineristine and

t AMHAERES ANGRIHAY of tlEredt IR aéﬁmala%ﬁ ted to a radioisot

prote?ﬁsepThe |nve%€|gﬁﬁgeso prgéggl g&ﬁgf |%?%@lom00pe

h wngradiegutbrededing,tmgaoghissytotoxip ranhhmmﬂnwuﬁcals for treating a IL-15-
nic rmusgPhaw an expanded V region

%@Fggfs%de?ﬁ@c SREYEE. Al t hough the foregoing

5 descrl bes a eehabé tHs B Me inPéntiohlal¥Be used to modl?raglven
2004/ 076620 PCT/ |1 B2004/ 000484 the transgeni c ani nal

t Ibeolpgrvdrrcspome oTheethelenmmr meiatysis ap‘etOdmmeﬁmedtae dimited to classical
en_ cl

h ﬂ’f){l et fledlnﬁ [ cate orleg
TR iAR R eny i 5854 hyein or
andlypRptideAESsisin Iagiéblrémmmggﬂapmrivrtsr Enarrpmﬁﬁs mAy krdclude, for

Transgeni ¢ ani mal's contai ni ng an unrearranged heavy
aregample; amenzamgteally agtive toxires gridtaufrpgment Hirsepdnuchjap pbrin, ricin

10 Trﬁ 91%?) gy é)F%)Hﬁ Ot nn%lﬁg&?do{) gﬁlr 5%?r 891 sna‘?é@l t‘uﬁ'ﬂ)g n %0515 factor or

unr’ arrange ansgene; and

THARHERANE of 'bhdlﬁéléalcr@@o@bdhhﬁglﬂe%uhﬁ RYEer HampYe, Mdphokines,
rearranged I'i ght 10 i mmunogl obulin transgenes, O

thletgdeldfam-édéﬁrb" » J@terkﬂth?ge’ L2 minterkeukin-f &"Thr & cgrpmocyte

\erg cro;ifrﬁ%é) ﬁg%é%ﬂlﬁﬁlgﬁ or é'qg = F'hé%ra{u!rloc%t%, {ﬂong tstYmulatmg

t Hectér ("Ge@sv")ha\mh&e@tbmek gﬁbvﬁhtfadwrshorml ogous
reconbi nation (or other nmethod) and I > 11 > 111 >V

15 Wher e t he erlsbaABessior p@u@gaémg,shc}b@ﬁ@@e%ﬁ@oww topagihodies are well

u Fg
exc us1 sg% é‘?f cﬁ}? b;cl?51 %gnj ugate %ﬁe?ﬁoo ox‘%ulrrogarﬁﬁtmg Of Drugs
armnCaecer dhpepl!, ih MMMammmmcmr Therapy Reisfeld ef al.

F RefsbBoa- %@gg@%@ggﬂﬁgyggggrreg@garl%%gqmowm Drug
(%awegﬁﬂg'dﬂﬂﬁ%ﬂ\%&'m fa%ﬁ%r%l@rd Bd. ,?i@ct)bgﬁds%ﬁte%ﬁ(e \é\?:@ 623-53

conj ugdted to a cytotdxin ese a conj ug
20 anMarexd Beklest, Ino. w7);i Timrpat"dniibedy’ Cm;ﬁﬁfﬁxuotoxm Agents In Cancer

ot t . . that 1. ..
aramn R iy i ffonowtonnl SHeBiRg s BitiarEd And Plniea
t 6lﬁl‘ﬁJh’ca‘ucﬁ]}ét Pebiras) 4. Bds g rppiei-906 (19859 "Andiydi) Results, And Future

brom de, emetine, mt onyci'n, etoposide, tenoposide,
v |H1respesu\rer@f The Fhdrapauitind] se&illt&dmiabﬁledjémqu IniGepcer Therapy", in

mal\&g%f 1b<%1 %l?(g%c?{% a{gétfhor gﬁcg'[l“ﬁera)y, ‘Baldwin et al. (eds.), pp.

25 1- ﬁghMCtAQh@&ﬁl@fﬂr@ds 4985), and Thorpe et al., "The Preparation And Cytotoxic
Properties Of Antibody-Toxin Conjugates”, Immunol. Rev., 62:119-58 (1982).

IV. Pharmaceutical Compositions

In another aspect, the present invention provides a composition, e.g., a
30 pharmaceutical composition, containing one or a combination of human monoclonal
antibodies, or antigen-binding portion(s) thereof, of the present invention, formulated
together with a pharmaceutically acceptable carrier. In a preferred embodiment, the

compositions include a combination of multiple (e.g., two or more) isolated human
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gl ucocorticoi ds, procaine, tetracaine, |idocaine,
propranol ol , and puronmycin and anal ogs or honol ogs

w0 baneafe20 Ther apeuti ¢ agents include, but are PQL/1B2004/000484
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limted to, antinetabolites (e.g., nethotrexate,
6- mer capt opur.i ne, 6-thi oguani ne, cytarabine, e
5 antibedias af e Invertioar @aezfmgf , eaghgfith atHipodige f theqomposition binds

c . ' ' oy anbuci |, 30 nel phal an,
RS AR R e e 30 el
cycl ot hosph@hirgdeacelticalibdmapositiatis lof drecimesmtiion @lso can be administered in
streptozotocin, mtomycin C _and cis-dichlorodiamne .. ..
p P‘é‘?ﬁ%ﬂ?l{ fhesapy Wo%lgiﬂ with ﬁsq{el‘ AR 4 gf(?lﬁgllg, % _car_n,bmatlon
d [.CJ . i) - . rubisgi
AL ity TR GRUTRNELG) hOAH AR
aadditiom} ¢chendpeutit egengs; isnch astditiviarl2004t@y 6gads, DMARDs (disease-
PCT/ | B2004/.000484. m t hranycin, and.anthr cin .
(PR P TRt s E AP EirE Seg ety hganes, and
\é'g&#}iaéétai B TAGpRRHaBARKa Dot fRitIONS SEME ihviEsh taNalsebe

conjugated to a radi oi sotope, e.g., radioactive
i adinimestered igeonguimtion ovithotadiation thetipyp Ka-adipiaistiation withgiher

treating a |L- - rel.ated, di.sor ,» SU a e

saiodih fisbdp LB prsgip R tapdip i T e o0 apeo

t enétRebakeddydhy BiventidR| S@hCRmbiRspanGEh CIespecific antibodies or IL-2
thera&:utl c noiety is not to be construed as limted

t epesifacsanitibatiies areeionsidered partieplaglyivselilion trsatipggputormmune diseases
exanpl the.drug noi ety may be a protein or
p@%@%%’ilaélg%b%g?g%si ng a desired biological activity.

Such prot ei s u¥ed hédi, Ustesrmbesuticakeatpépablanarrier” includes any and

enzymatically active toxin, or active fra nt ) )

{ RBsalpnts cdjenersian Bediancoaings, At bacieriah and ebHBRERd agents, isotonic and
e 1 . e 3 : . .

A D00 gt B A e B SRR DBty
I dspeanse ismdiablegios imtagbnas, inframuscudarpdubeuthyenub,giarerdsral, spinal or

| 0GPTIEA S atiop B, DY RSy P oRk P BRsfde wgbg rgpte of
S LHMlidkdtog, tfhg%ﬁ’s;e Jop@éu%ﬁé),anﬂﬁ@dw bRp¥dific &R RRMtispecific

stinmulating factor F*"), or other cytokines or _
gmooleduld, atydrescoattB i e omtéril ésprotact therpugatmhiorutbe action of acids

t herapeuti.c ie t nt i bodi.es e well known, see,
o 230 OthgF prsiralorsitons iyl Tas GRSV aIR HhF BURPRARSE or
| munot ar gety %a%ad@ﬁ’d&ﬁlg dcBeftabl16 841t TBRIAIBW saltithat retains the

Monocl onal Anti bodi es And Cancer Thera%ﬁ, Rei sfel d et
aldesirqdddelopicalmstivity of e pawing porrpouridewd dppge

| I.st | ... "Antibodi F ' noo
By BBy S O P, p)
( ekambles i sudhlsaitd thehidie (R fKditidiadikesind Base addifi palts. Acid addition

Thorpe, "Antibody Carriers O Cytotoxic Agents In ..
Canlteincluttp ogp gertvedrieam agntoxicriniygae peids sugh s utip@doric, nitric,

gk, RS, 8oy B80T s o
An@nforidrganibacigpanhiag @liphiatithronoh and fetbor ylis#cidy, phenyl-

Radj o] abel ed Anti body In ncer Therapy",. i g
substituted alkanoic acids, h%rdroxy a an01rc acPds, argx'laﬁc a(gds, aliphatic and

notjmgait any undesired

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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Monocl onal Anti bodi es For Cancer Detection And
Therapy, Baldwin et al. (eds.), pp. 25 303-16

W@ 2wadasee Press 1985), and Thorpe et al., " TheCT/IB2004/000484
Preparati on And Cytotoxic Properties O

Ant i pbady- Toxi n nj ugat es", .l nol . Reyv., :119-58 )

( ToaBytetieq e SRR e ol e il Eite s BsRiamine, procaine
asp8%he 1itdre present invention provides a conposition,

e.g., a 30 pharnaceutical conposition, containing one

or a conbi na compesitionuefihe prasenslioveation amt bdatinipsstered by a variety

ia%ig%?t?o;gﬁ Il&g@ﬁ%ﬁg{a%% %{ \%Q%ﬁ)%h%ip?%i%tﬁg gy %hre]aeskﬁ{e%lsa%ri]stan, the route

5 phaf/RaRMdE bf AlihiiA@E6R WAl ver CRpbadhg updh e BEQFRAERMS. The active
enbodi ment, the conpositions include a conmbination of
mePmppiids(cen e prapagedovitihearayrsitha vatl edotaet femcomp@md@gainst rapid
2 766 PCT, 0 0484 nti.badi.es. of. t he
I S der cputdii oo Repafi A58 Rbleh B rqmggermal
C paRisd, bhdmidtoattapsil@te@ delively Stems) Biod@irabRI bRRbINPREb1e
of 1L-15. Pharmaceutical conpositions of the invention
aPebymesn casebeaseilfush ay elfiylene vinyhpscteie.inohyanhedrifey, polyglycolic acid,

ani. o i1 h .S I .

10 sBoec AR} RhetleleTa DCACRIE MaR STRERR o5 b Bfenpgion of
plsedefmhnhrmem arepatshied oalgehceally knmﬁah torthoserskilled in the art. See, e.g.,
addi tional 'therapeutic agents, such_as .
a%fo‘lf’gi”ﬁ I“Hfin‘n:g’(q8?@“%%‘?%%’[5&@@@’%@%@%eLRn%@i’lle’m gd., Marcel
aM ek ENBINTBE W YERUGSYg | nmunosuppr essi ve agents,
chenot her dpeutics, ‘and psoriasis agents. The
phar maceut i dal adponisies a compsumt of the invewidot byocertamroates@f
be. admi ni stered.in conjunction with radgiation . .

15 redpinpgfration. gy he JeFSeemg o GpAHADS EaRROUTE Ytk PrRipRinistor the

S @6&8&%@%h,%ﬁﬁﬂeﬁhlcto P&Vl RactBRfoh.LFér é{@ﬁfgi i Id, ife compound may

anti bodi es, ‘are al so "enconpassed by the ntion.
She hdwimtitied t¢ 8 Aebj ot tih aCAMproprate tanticrn ol dxeohipés lippsaniesPor a

S L fi g, antibadiges are nsi dered rti.cularly usef

¢ SRttt SRt R At BROBLEE ol it af aheotsbitter
I @plaf bR MSipogdines HRudian &bMin-ciPRAKIRE ©WH &Rh1kdns as well as
acceptable carrier” includes an%/lﬁand 15 all sol vents,

20 drepentpe lippsames (Coeien ate; (198¢) bdCauerinatunahd:27).

ot 1102 S B LG B TR SR sotaions o

c dixparsionk end Steskeoaidens, for the@xGRigor@leotSprepirhidtl 6f ftéle injectable
i ntravenous, intranuscul ar, subcutaneous, parenteral,

s BRIHEPDSAT dispsTsis: nehie usaRf Frchiredia and agenis for pllarmaceutically active

Chi o  nE st an) . . _ _

USSP LR £ CEAA A O OSSR Bl oot
25 bipmpafible vathotheradtiviespemiolind, u2e thepdof duthe phamfadeatical compositions

coated in.a material t rotect the conpound fromthe
aef ?th&ﬁn\é?ﬁltla% F%@ntegif&ats@hgvpnﬂl%%w EHRUFANRATEdS pag alsahe

i ﬁﬁ%%ﬂo&‘é%&&ir&@&e“c@ﬁ@%k&ﬁ@insﬁ "pharnmaceutical ly
acceptable salt” refers to a salt that retains the

Therapeutic compositions typically must be sterile and stable under the
conditions of manufacture and storage. The composition can be formulated as a
30 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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desired biol ogical activity of the parent conpound and
does not inpart any undesired toxicological effects

W@ s@e/0mo6gn , Berge, S.M, et al. (1977) J. PharpeT/Bi2004/000484
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66: 1-19). 25 Exanples of such salts include acid
addition salts and base addition salts. Acid addition
st maintainéd, dor axhopte, by thevsd of popatingiuch pe lscibingy fhe maintenance

d
< i ssebtie pRTsl i 0. F of Slab&s B BRI R yractapts. T
| ik Ry cAes, Wewill BSprefe@ible ORERYE @soﬁfr@rﬁﬂgeﬁtsaﬁjrcéxampléhs@rs
al i p%atl ¢ mono- and_ di car boxyl i c_acids,

spdigaleehnlesnchiar araniiokserkiyol, Ay RSN calonaéﬁ 8 @e&em@gsﬂlon

a%ﬁfo@ ﬁ aﬁ%chﬂt%c?n (iil th®4 écté;olgggr{lﬁ%ﬁt?cgngl 'b? bﬁf&gg o‘ﬁt by including

dRy th¥ 86mbbsitidn @l k@int thet @dsyshbemptibs, fosecimms, m(mdnlsmmrate salts and
pot assium magnesium calciumand the |like, as well
agelatiom nont oxi ¢ organi ¢ ami nes, such as

N, N - di benzgt?glz(g% &%@ﬁ%ﬂgtmg M béfﬁre}?ﬁeg%g%&?ﬁ&%@ng the active

PCT/ | B2004/ am ne procai ne
cbshpared id Itlﬁxfeqmoécbmmmmt nettmgpmommtamlvmt mpthcmmcma combination of

and the like. osi tion, (L Te res vent.i 0 .
cW@@%ﬁ?ﬁW@?@& dPoYsy asrequirsGe QMo %i? iralign Birofijration.
t fendhily, & dﬁﬁw}%&ﬂs a?@gﬁgﬁﬁ? %P/%c%gp&mlﬁghﬁe akiivd &ﬁhpound into a sterile

arti san, e route e of adm nistration
deaﬂlcl\i ditay cetpims dibagic ldpparstdmenctbmaed thexeghired otiipreingredients from

b sk STRIYRE, SR 5P AR bl 5P Bl e

afnj ébtzﬂﬂé‘ bd1RlibROtHe 9r&BS6 frRHBMb B hroParaiifie hreHiabghm drying and freeze-
lants, transdermal patches, and m croencapsul at ed

détm&flyolﬂv@a@ns) thef vieldgrpavedst ef theiagemiparedisniplus any additional

pg?%%ﬁ H%Fﬁ?l&’ét orﬁ %ﬁ’g%‘il?/% ?}Fftcﬁlae?‘fﬂge‘é{%ﬁuﬁlﬁhqﬁgre% etate,

pol yort hoeS‘Dﬂsx&ge reBiehdne kv At t@@r@vﬂé\lﬂi&wpﬁﬁmhodiésu%ﬁ kesponse
the preparation of such fornulatjons are patented, or
gén®r atioyanenburPspensEh die exripleed sipgleiolisapey besdministered, several

sgﬂig%e&dsggg %ay Eg @ﬁg%sﬁ{éijg& 9J31J tﬁ/gr (g:iet:hg ﬁ%%(xgﬁgrge %bﬁ%{ly reduced

Yeof hcrebSeBas indicaddbnittst fﬁ:ﬁge&ncme ﬁﬁﬂmr’tﬁera;ﬁemuh gitiationnthop axample, the
by certain routes of 15 adm n| rati on

@1@@@ am}quéesaféhe NS RBLPRAUTEIS e oRcs 5 AR ekl by
A Ecﬁﬂ)ﬁ By orfde 'SFWCE Eﬂon‘ﬂﬁ?‘frgg %Ml?dﬁaﬂeBﬁs inj jection.

| nact | va or exanpl e
adﬁisrasﬁéc&ﬁlgdadvanmgmmb jte fdrminiat@paremtprad pmmmsetlm rin desage unit form

f |
Pl s Ao e of osHes. Paviesaisitdam fsused herein
a?&‘eﬁ%‘ ?ﬁ&%ﬁczﬁﬂrf difrete SRALSIIRASs ukit) ASEHSs fdi‘@lllé»léil% ects to be treated;

ter-i [ -1"'n-wat er CGF emul sions as wel |
c camhemlt amdding 2 pmddnmn@@qnmtmo%actwp cm@pgg)ﬁ) caJ;culated to produce

NGB LYo s BSREVGT pSHpA fniat oin,

The specification for the dosage unit forms of the invention are dictated by and directly

dependent on (a) the unique characteristics of the active compound and the particular
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.

-46 -



di spersions and sterile powders for the extenporaneous
preparation of sterile injectable solutions or

walt@pereeon. The use of such nedia and agents POI/IB2004/000484
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pharmaceutical ly active substances is known in the
art. Except |nsofar any conventional media or agent

i s 25 i nconpRiatles % %?@uté“é’{niyvaéc%?ﬁi%ﬁépm@%@ include: (1) water
t Rehpes adtﬁxid’éﬁtspglﬁﬁqsﬁ%égﬁlg ledc Iy c%r?c{e Eum bisulfate,
enent ary ac

invention IS conte ate
c coflimurastabinlfie, Ssodimm sulﬁtecan{i dnea]hleﬁ;l (2)rdibsdisie antioxidants, such as

Con@f@i’ T T U LM AT
f or mul a?%ﬁé%%t aq’lglﬁ%wp_ﬁ@f‘ol Cﬁﬂﬁﬁéhk? A og%g’t‘il chelatmg agents,

30 sol ution, 'mcroemu
orsu@h pretitrisratéd, ethyldnedieminetetaicetio hcadt(EDmAngodlmttg, tartanc acid,

centr.ati arrier can be a solvent or
dlp gﬁ@%ﬁ ﬁeﬁ‘?du% é‘%ﬁt aining, for exanple, water,
et hanol , polpgkhd ﬂl@fap&ﬁﬁ:rﬂéhﬁ)osﬁbﬁ§ %ﬂula@éﬂggﬁlﬂgée‘ﬁresent invention

gl ycol, and liquid polyethylene glycol
| |1m@é1}de thase sifablgfbreornd, nasat, é@pwaiémbfdmgmmpiramﬁeubhngual), rectal,

fl 2004 76 004/000484 be
e e e e e R
aprdsented i it Bysalgh ﬁ)rﬁﬁiﬂd{trﬁﬁalﬁ@ ep@td b any 8RMJIIS %own in the art of
ticle size in the case of dispersion and by the use

oﬂ’{"%@?qcé{ct &R egountof agtvg ingeeséont wlmch/qambeb;enm@ﬂewaba earrier
ey SL U BroGR 2R s MR Tt Wi S RpiaiBy Bl it being

c Itrleamed,ckmdl the pinticalanmodé bf MiminfstrRlien. oTigesmaks of pétiveingbdient
SFQ%He t abl conp05|t|ons can, be br ought ~about by
© Gopnbingd Withp saTier Bateral f@g@ﬁ@mﬂwngj@d@%age form will

algé&rrﬂi}l' Bhat Ié}fmoﬁﬁ %ﬁﬂeeco Bition & ofh%ets ) tﬁlé}cdt%eutlc effect.

geélatin. Ster elnjecta e SO ut|o can be
by}enmaliy,pcmt af Dn@hmrhhechpe:rlcem thiarmpewmavill maﬁg&efrdrﬂ gbiout®&D01 per cent

c Bl bivefy baFEuR 8P Rk e ehivs erstrraudiom shosh 8,003 ger cent to
I gBlitr76ber EQLt) Iﬁ&ﬁ‘f)r&l‘raﬁ%ﬁi‘dﬂl laB&I000) JErehth laB&?ctS"O%r cent.

General I'y, di spersions are prepareéd by I ncorporatin

the active E@np@l@hohs afitbe presang irvieation/whichlaee $ititable for vaginal
cggt alqu% ?SI C d(#s er si 03 nmedi um and t he required

ot pistition aRg Iy RS ot ioR D R RSP I 2P 15 BYES TS Qfspray

C fsitubftiont €6mthiRinpNIR EorribAas BREKARYWAPRI AL | hl@'fb Qé aﬁﬂr@ﬂﬁdt@ Dosage

|nJectabIe solutions, the preferred nethods of
pfapwdar ﬁhé lﬁORi??é oy srensderraslydmanistrationrad @Qmpmﬁtldmmiﬁ]gls invention

lL.d a powder.of the, act
.ng?fgé. el B g o RS 1eignb igisC s, patches and
indaiaatsp rieiaotivd orspdtintd Intxyf el hiie@ dnd&! stdril® Borddies R Hith a
Dosage regi npens are adjusted to provide the optinum

dg]éarrpjégeqbé:ggb ﬁgc@ptap@ cgmer,aanld Iamrpgeryqjgrp@@étjers popropellants

Qg@[gg bol us may be administered, several
di vi de dose frif‘élcgbe adm ni stered over tinme or the dose

may be prop@ht pbrasdd "pareittrsd @dministration” and "administered parenterally"

as used herein means modes of administration other than enteral and topical
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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20 or increased as indicated by the exigencies of the
t herapeutic situation. For exanple, the human

wa@ptoogees of the invention nay be adni ni st er BCT/IB20€/000484
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or twice weekly by subcutaneous injection or once or
twi ce nonthly by subcutaneous injection. It is
especi al | y Ea%@ﬁkagéauéa lequepusAng mengsaicans earaers which may be
cQ |
25Dk )f%;?r @ n§cgs1t%n?]ogﬁ%rm9§ﬁi%oqﬁclude water ethanol,

n an sage uni

fpmybm(sumw glgeeml,rproﬁﬁiemeeglgccﬂ poiyahylsn@ glykol, dmckmbéllke) and
units suited as unltar%/ihdosages for_.the_sulj.ects to

be.
t paitableomixduren thersod, vegaiphlcndlsesugh avielivg oilid tyectAble oyeanic esters,
C 0
L L e
pb@dtﬁ@ﬁﬁﬂibmai@,lsudaas Teeithin, Bihthe ap@edancadt the réquirediparticle size in the

dosage unit_ forms of the |tnvegt| on are dictated by and

dPFsSOE dippergige ety thn vgey S que characteristics

of the acti 20uch i

t her apeut i cwgl % ect it oﬁggpglckpgss Egﬁ{aﬁédj?h)n uc a8 prescrvatives,
| wettinatdgomts, enmideif@ng agents drel dispersifg aga:mlm cﬁmﬂﬁmhlgnﬂﬁ presence of

an .active, co nd for atms of sensitivity jn
FRIFoPiRaEIoG TSt WEmg SRR ot D PSSO D Mg ind B the
Ea&ﬁamhcﬁﬁoﬂfanﬁﬁﬁaﬂme&hh%hlamﬁﬁg ﬁdsefoaekmﬁmbdpm&n

i nclude: (1) water soluble antioxidants, such

asblordhuimat phenal yethe srsdiapd bcorl ey alsodieiesirablo o include
bi s at e net abi

t wé)!fqulck%geh sziu gl 3s sg% mﬁrbﬁogﬁﬁ}ﬁl}lér)?(deda (? {h%mslﬁgﬁtfo thé cﬁﬂgosmons In
aggditiby, prodhgdd serptiot oy u@tlﬁﬁc@m ARttt 2 fcﬁrBHﬁ)ly be brought
butylated hydr oxyt ol uene (B | ecithin,

gabowby th«-amshlam@é‘ GEPIHS zmhlchaw Ytall?éorptlklé SUCK 7S aétﬂﬂ;ﬂﬂﬁ@tlawostearate
?ﬁég& L9 agents, such as citric acid,

e ehedi am ne tetraacetic acid (EDTA) sorbitol,

tartaric aciwhen thd osmbomndrs oﬁthed;re@ﬁdmtf&ﬁldni dre adrhtristéreé as

therapeutic. comnpositions, ations,of the prese
i ab@maicetﬁwalsﬂtq Tygesnsigad atigials By oon P Biyeaalotip 46 2 pharmaceutical

t 9 o | %
%8 ﬁ&"m&ﬁ Ec}‘ﬂ ik ffeogtéggrgf}»leZ‘gﬁgﬁtlégdr/gt@yg%ﬁ)preﬁ%ﬁy@ 000548 70%,
f @ucrhﬂsalﬁ) bma?ayofmnvemgmdnéw irbepnprinatanmt edh & phamiaceutically
dosa iﬁrm and nmay be prepared by any nethods known

ﬁc‘i 8% pharnmacy. The anount of active
i ngr ed' ent  wis6114:801 B8 r%%fﬁkﬁﬂmﬂtﬁaﬁoﬁ‘sél@étédl &he compounds of the
material to p?oduce a single dosage formw ||l vary
d @pesei mgelmIpnnwhlhh nayﬂqee.tst:d bed switablerhydratet] fomme andvi@r the

ticul strat The anpunt

D Bhiptee gL En i eprbdhl et T oto

C PhbinSicenfially ladde tpfzibl@dc%dg’&ﬁmﬁs B 6ghventl6a GecthalsRndivhlto those of
general l'y be that anmount of the conposition which
pskidiuo éke art.t herapeutl c effect. Generally, out of one

hundred per étgct%u d8§ ge\%ﬁmo%ﬁ Widk ngégcggnt% P {Hte%%aceutical

0. 001 per c ut nine per

| REAPESiIEBIESs ofth€prE&h hﬂvehﬁ@ﬁmﬁ? bu vafled€dbasfie lobefnin dr@ount of the
about 70 per cent, nopst_ prefer abltg from about Q.01 per
c agtive iggesdismt wgg:hr;@ pff@(‘éwp to achieve the desired therapeutic response for a

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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20 Forrmul ations of the present invention which are
suitable for vaginal admnistration also include

w@emsardees, tanpons, creans, gels, pastes, foaPGI/IB2004/000484
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spray fornmulations containing such carri ers as are

known in the art to beaproprlate e far

t the ratooif exdretinn ofithepadiewar coppg @F%q oyd; the bratfon of the
SItI n f

%?%% 881 f dI%Ig% h%)as d’sea{htd{:o?g%ar’%%&ﬁ% Ho%ﬂ ggg&ﬁkﬁ{ tion with the

Spirtitilansompusitione 3m@m§/e&,3he aga kay N\&lgh'fh&ndrtiqny general health and
conmpound rmy be m xed under sterl({? gﬁﬁ i.tions ﬁn
prreTRedcalihistony i iccabieat g rated And HKe [4RFATH W8 owiin the

PLesRLYAL! }ﬁ?ﬁh}g#f&{ &' vioteritfariBh ﬁﬁ’sﬁ#é glgfrlnﬁar?r WHIGH it Qﬁi readlly

requrred. rases " parentera stration”

" detsintins bied p@sqribiectht effedtivyg ‘amoast mﬁh@pllmmacevutne]acmnposmon
nodes of _adm ni stration ot her than, ente dto
SRR L aPlon e FABIOT) Oy e it GOHI S QP o feompounds
Whi B8 Yhvehntifh Lﬁblo%@d i ﬁk E)ﬁéﬁ%lﬁb‘lﬁwal é&ﬁﬁ&iﬁ&%'lé\feals lower than that
intraarterial trathe , I ntracapsul ar,
i rdquired i dsrdér touan]meae: thedieswqd thﬁnapmmst@szeat and gradually increase the
traperj.t r str subctane .
s prege pet ? eﬁ“‘ﬁ’fl FS@? 1 8 %\Ve 1‘%%%‘2:6 ?Lais% F‘Efaﬁé daily dose of 2
S H&ﬁﬁm'o@ thd ﬂbérﬁﬁﬁ' Wil be tRitiatiouat oftRE compo @il whidRks the lowest
injection and infusion. -47 WD 2004/ 076620
P@T9el B0 0qoadre agherapiudis cbfects uchBn éffa@:fu@di% ik generally

oS aae 1 drtof FodttengniRe P Py tRi et B binldiSrarign be
WatRiendiisiaf@inusculf] mehper(ioneal) odsuluymese, pre}:ﬁdsrablyl adnginistered
gl ycol, polyethylene glycol, and the like)

s pfaxabplelo thoctiieraf she taeges off desizde therstiscyq @alfyscta)@ﬁ ofa therapeutic

ol a d
hmﬁos‘f 1Jénastnqﬂﬂl}1;lr John? ‘ﬁ{s?ﬁtll bis Efarl%e ge ,rerfé?eﬁtsgg énrg‘[é{)‘re%g‘tr) oses

e &@Mﬂh@ere@ yeﬁahftelly&e aquropﬁalaintﬂgalﬂﬂtreug}aius thesdayhopt®nally, in unit

| ecithin, t he. mai nt nance of the required parti.cle

sd@@gp ﬁomﬁ;e gt ioposgibiglor & compoundRf t ?P%%llta%\éentwn to be
Ehfnﬁﬁét Hﬁlon% hi??seprgﬁf%?esﬂo dﬁpﬁs@bﬁeﬂ)ﬁ%oﬁﬁﬁ‘ﬁﬁ Pharmaceutical
J uvan such’ as "preservatives, wetting agents,
elﬁﬂmlaftwnr(gomg@mnm)and di spersi ng agents. Prevention
of presence 10. m cr ooy ganis be, ensur
by sterili zggfe’@ﬁe‘ﬁ}cd@é‘&ﬂs’é’g’ns %%r?%a%ﬁﬂﬁteﬁﬁff Hﬁ nedical devices
| RESWR iPTheQt. FRE bﬁ’éiﬁpl@ﬁh'aﬁﬁ‘@ﬁeﬁréd 8inb&dithedt) i th tic composition of
agents, tor exanple, paraben, chlorobut anol , phenol
s dilebumzemrond:an heddmirasteried avithi 2 nevdieless Bypaslermisshicatioredavice, such as

CE[F #‘vbcgs 'dég s?dnlg G ReBhEn N Eg@@,&ﬁ%ﬁzﬁ, 5310‘.4 3181335, 5,064,413,

addifisg0, 4,po@k2Need, 596 $‘569Ek§mpl@§ ofﬁelumbﬁﬁmplams and modules
phar nmaceut’i cal form maybe brought 15 about

i ms¢fulsmdhe presend ermegtlvmu@hldde Retbed Nox Mﬁwﬁéhwmh discloses an
al. u nn os .
o PRBHE]<TRRRPLERGE By 0 AFfbBmellilah 2 SAHRALARRe

U.S. Patent No. 4.,486,194, which discloses a therapeutic device for administering

medicants through the skin; U.S. Patent No. 4,447,233, which discloses a medication

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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phar maceuticals, to humans and ani mals, they can be
gi ven al one or as a pharmaceutical conposition

weogaraeng, for exanple, 0.001 to 90% (nore PCT/IB2004/000484
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preferably, 0.005 to 70% 20 such as 0.01 to 30% of
active ingredient in conbination with a i )
phlzichdiselotéscanl dsyotia dongndeliyeey syaten. dYlanypibier ick dgplgnts, delivery
the route of adm njstrati sg): . e compounds of
tSyetemsy éﬂ?d‘ﬁ?‘?ﬁ?\ﬁé%h‘%‘ﬁ? I“’)Aﬁ.g%%ﬁi‘n@e;‘f’g‘gh%é‘gd ina
sui t abl e hygircaftsid ehfboiméiis tles irhen mpheviort entibodids of the
conposi tions of thedcgr esent invention, are formul ate

4

iinventiod cpi be famaiatedty quyutspsenst tribuiioag &ive o FRESHpLe, the
t i onal. d aki Ll inadh
PR Bt B oL ek pielPycbpniicttompaiial 1€ ensure

tiAg: RS Berpettid ¢dapounds opigiihvention ofoss the BBR ¢ifdesired), they can be
invention may be varjed so as to obfain an_.a untl. of
tfoemulated; fos ckaapledpdiposemnes Har getaqds of PipRU g iziog lipgomes, see,
the fesigafdd Utsio04rsa8p a Bt i
A gﬂﬁ ’li’aFeglts Apﬂzl‘}lﬂg ﬁ%,ﬁﬁégﬁb%{ehs%%%?ﬁl BR 1BYsb {; comprise

conpasi , adm ni strati on,
Wi @uhorb @idigics evtiich 4re stleetivepatrareportedringo specidistastls or organs, thus

kBl SelbeBr Goe A Vo At 280 6 Ty Bl
2?%{5% @g I&?{'ém@%ﬂrfﬁféettfng RRoilfiestilGuidd R/ br bidks Qéde,oé]fg. F]Iej S. Patent

e ester, salt or am de thereof, .
r S €006 toslcow i lt)y minoosides femezarea efala(HA8S) Siackemofiophys. Res.

e oSk r TGy DOGRAB Sd 0Ty FRES Falr 57140 M.
t bgv £l . i(%ﬁ%niiﬁz@cmb.r&‘@tnmemd?ﬁé%%9:@80)9 SurfaeGIp protels A

and/or materials. used in conbination with the

paceptov(Biisceoerpd il 99 Dndm.ehflimsield 1234 83D gdiffersak species of which may
i ght, dit] - al ' i oo
it 6 EmalsfRes SRPEReniSR; Ay Bt ofthp flepiRffifinuonted

WeloleckReWN 20SétheicPer B Ai1904) RIBIS. CRerpIDESIA0A)) se¢ also K. Keinanen;
vet erinarian havi ng ordi nar% skill in the Sir(i} c&n
r BRbi Laukkereane( 994) gt 84erlPbel -k Kdlliont kb tid)er Eridtnt

of the r ti X ' . i. .
G 158 SR O e Belpeuic compoms
desgs iffentibe acFoRauaRE in tipodohes) invwensiepneferrpd emboldiment, the

the pharnmaceutical conposition at |eyel a I %war thz%ﬂ h "

t Hpesomes danlydsc: PrgeRgEoity BrhmoyiPreirered gaibpdppent, the therapeutic
ther k i | 6n td8 sitOproximal to the
55 P O AR 0 oo o

0 afRgsadr infactioni. tTel cengpekitipn dosebofluid to tomgxbeit thas sasysyringability

Lk Tombs D6 stahleunaor b6 conf ot o aimiHiug 3R §i80fke and must be
;Eﬁ%@ﬁﬁi‘ %ﬁa‘i%sz HieeOhtaniHsth Adbi1i8h bEAfidrySrdRiSms WidH as bacteria and

nera pend upon the factors described above. It
| $urpieferred that adm nistration be intravenous,

Ul gt et RO EAE BBl USRI Mo g e

: 2%‘%2%%% Hn(:%hﬁﬁl‘ﬂtedttb Brévehtesiirbdif e did frahsP&s @crobs #he placenta. This
can be done by methods known in the art, e.g., by PEGylation of the antibody or by use
of F(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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conpositions may be adm nistered as two, three, four,
five, six or nore sub-doses adm nistered separately

warooappiepri ate intervals throughout the day, PCT/IB2004/000484
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optionally, in unlt dosage forms. Wile |t |s

0SSi esent n to be
Dty ity el 14276 B8 PLSY & Ra i Bt St the
C QERPSIES A8 u&d%?fr%ﬁ%@r'p?@enﬁ@@rd‘cﬁfr%' sﬁbhtﬁﬂbous abortion.
(conp05|t|ogg Ther apeutic conpositions can

admi ni stere Mhmpﬁmaﬂ}aleffd@wed@sagek rﬁ@whemmatoidearamttls preferably

F of di t
SR i g et BBt DB ok Emed biE i more
a p?&@ﬁé&hﬁaﬁﬁAURBO PedlihiGary D EfifiGio LBYIr6 Fomdik 6 8%en rh&¥@ preferred

devices disclosed in U.S. Patent Nos. 5, 399, 163,
5 ingr AR ID7GPrlimiges Defingivn of Improsmeny 41 880

‘ratant s and AR Bty PR gl Rl aned a5

| 2094 @npidvemeiidh eDdndboJoirk, Aduft 0CT) ankl amﬁlsss?bn@n s&hoseﬁntqswn
i npl ant abl e mi cro-infusion punp for dispensin

matifl e improvemens i B of fellpwing & :assgsenersitPatientNigin Assessment

VAR Rt SR AR B RN CeR AG el fS). Patent
NSl fdA kdssed Bisabilttly SHA ))SAbWts Phask R&¥diaa (G or BSR).
livering nedication at a precise

i nfusi on pu%for

i nfusi on ratRYY) md pgRIAEragefingd uthezame wiyivith =50% and =70%
0

SUSEIGBERR MAIAULS, EbENABPAARIOL BolBE PLOR, Apeion ot o

l\mhedmé&ﬂbg’ly%elmﬁnathéﬁmnbﬁ € Snprovessiitih Rhdtumgtoid Arthritis;

del i very system aV| nultl-chanber conpartments; and

UAsthiisRhsmagsm %gﬁ 3%9 WD 2004/ 076620

PCT/ | B2004/ 000484. whi ch d| scI oses an osnotic drug )

del i very sydihembilityahy cempeynddg élliinblﬁrpﬁﬂﬁm SanbfeﬂVlalﬂéfeﬂ in an animal

S wn kil

ﬁ&ﬁ@s&e@? léelﬂ}r%g’g%r‘é? ef cgcr}h'ﬁ% a}ﬁ#n eﬁ%at gﬁra His property ofa
arbmposities caf bd mwatd@mmﬁnmﬁg mdmnllitgromﬁeadoﬁq;ohﬁd to inhibit, such
ensure proper distribution in viva. For. exanple, the

5 I)biEan i Hiie Wyzassave knpwnt) the,skilled@sactifianerh .Agmegﬂpeutwally

h

C SEHCORY ol BFR BRIt ConfUA S P B AL B s

t meliozate Henptbms inid atbdety. One oé&ﬂiﬁmirys sklllnn kheprmtswond be able to

Far net hods of nan facgturi |posoge ee,. e.9.,

Udeterpine Sfieh amowuss based on suelfaciohas e ibiccis sizadhe sty of the

[

| SIS P AN O BPIEIA G R Rccccd

t hus 10 enhdibeabildy gtthe dntibo.c@escteltr'ea‘ewqprémwsmag:s can also be
Ph ar 29: 685) .

d
E%ﬂﬁiﬁgn;“i%é B%?c? %’ﬁd’ﬂﬂ? ‘é(f’ Kuowp&p é‘rtf olate or biotin
(see, e.0., TeSomPaiiBsH muss M@Iﬁlﬁn& Auldoy 1B ex'%ént)that the

mannosi des (Umezawa et al ., (1988) Bi ochem Biophys.
Reempogitiomisrielivgable (b38YnngmtImladdlt@s t¢ Wa@r, the ommencastbe an isotonic

albuff{sre% ne so?%on ethano lyozi?for example, glycerol, propylene glycol, and

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,
it is preferable to include isotonic agents, for example, sugars, polyalcohols such as

mannitol or sorbitol, and sodium chloride in the composition. Long-term absorption of
-51-



Owai s et al. (1995) Antim crob. Agents Chenot her
39:180); surfactant protein A 15 receptor (Briscoe et

W@kew401895) Am J. Physiol. 1233:134), differ ePCT/IB2004/000484
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speci es of which may conprise the formulations of the

i nventions, as well as _conponents of the_invented
nibledwiastalle cpmpositisagagibebraighs phoyt bygagluding By e ComPOSI’ﬂOH an

G R gy i

-J. Fidl er Wtka949 activmm@ﬁmimm@mtﬂﬂ?ﬁﬁ)tedtad endescribed above, the
errbodl nment of the invention, the therapeuti Cﬁé‘g und
2EPTRPOUNH EngYHREATEILY AdRFStErad AT E¥amepleWIE AR WIGHERIUCHL T an

nggﬁn@ﬁﬁggﬁgﬁqmﬁﬂyodlnent the |iposones include a

I hg noi et In a nost preferred enbodi nent, the
therapeutlc conpounds in the |iposones are dellvered
_b b Ius ectlo tQ aSJte proximal to the tunor or

.."!.“lh .L- .

Mmust be fluid to the extent

t hat easy SH%M%Q%Q‘&-IU—VS ar@%b&ﬂé§ to KLIS"Hﬁfhe beesshtdRléition (including
under the conditions of manufacture and storage and

rrdsivaheeszﬁadmcwtee of thyaaintibedies) end comansitions ¢eytaaming the antibodies

cro i S uch as bacteri.a an
i BraleRinB AROR L 7 WeOru i Ao oot ksl Eppgjeations.
t he i nvent pPHhEaRbOBMER, Athat Sttitodids o MRy thvéitioh @eleed to inhibit
the transport across the placenta. This can be done

bIL-¥6 fidided KhNGwrproduation bark cells agd/or monpabya/macrephages preferably
th t.i bod 30 of F(ab t
BB el il RnGER) St AR Sibanfies. B
ool o ) U 1S ol AR O ATl o,

c abifitygalt ls15 ﬂa@grmi timoweght the Hnd § medteptor deglhamnad iandh, thys, the production
| munol ©Met hods. 152: 177-190; anpd to

( oD SN oyt kel andiqr T K meerog a$‘i~ﬁ?éﬁﬁ’d§ Fgﬂm% Preferged

T

t Be spa¢itit polli-¢5 and,ehws adivaﬁ1afge<blrsﬂ,3attﬂ11‘rgt 01 pireinest TNFo production,

recurrent spontaneous abortion. "therapeutically

ebtieda patdnigiiersgeith THF miednetion by sﬁwtmaﬂlmrglaﬁﬁfi éV@kmsﬁ apuch as IL-
LIl result in an ACR20 Prelimnary Definition of

\IN?‘proverrent in the patients, nore 5 preferred in an

ACRS50 Prel i miRedaivBls] hiirhin anibofiic B 1)@ Biniter fobel withi 8D-15 receptor
more preferred in an ARCD70 Prelimnary Definition of

| o foreederohainaeraablpand/oninhibit assrnblyioninsighgpuring cells expressing B-

ment is d ~0% 1 npr ov nt |n Tender
seh <R pare g A s3iepton o3 pralerRy R eior and
>_ 20% i npr %Yﬁfi@ﬁér én'ibo%uﬁéntﬁﬁﬁﬁ&%ﬁo&e@%ﬁ%%ﬁ%ﬁfﬁn are used to
Pati ent Pain Assessment 10 (VAS), Patient Q obal

asigebis fed b i{duas] T cel ysnmutmq:nt@l aprq&d@e@@n@mfel(amlthout

Pat e€ g %eCéEﬂpA@ﬁfe 'Ea%ﬁ? 1r%uscch ioy otth%r §trﬁ'1% a11 llla’tc(aed C}btalg’mes such as IL-
2. As with TNFa production, by contacting the antibody with IL-15 (e.g., by
administering the antibody to a subject), the ability of IL-15 to signal through the IL-15
receptor is inhibited and, thus, T cell stimulation by IL-15 is inhibited.

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, rheuma‘toid arthritis, or inflammatory bowel disease, or an

infectious disease, such as HIV), by administering to a subject a human antibody of the
-52-



ACR50 and ACR70 are defined in the same way with >_50%
and > 70% inprovenents, respectively. For further
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Rheunmat ol ogy Prelimnary Definition of |nprovenent in
Rheumatoid Arthritis; .15 Arthritis Rheujatism (199
SRRt st At SER o G lonassah i Gy B anitbody can be

C 3RGAisteRA ahﬁle%}f ];%_idﬁ%tv?i% £ﬁbﬁ1§eﬁ‘ R hgBRkic aga%educﬁ ¥ b Bt

predi ctive of efficacy in human tunors. ternatively,

t Sanpmaiper agentfe.g, a Yeonopbd ot nansterasidalieflavmiatoay egenbyor a cytotoxin
exam.ni ng. t he. abj.lity.,of the .conmpoun o inhibit, such
P dere <O Pelivd i S sl SRRt B Rl gt brovent he

PR hédaned disfadeher apeutical ly 20 effective anount of
a therapeutic conpound can decrease tunor size, or

ot herwi se dnelpasicalas espagingms Human astibpdies of thp pregént invention are

ordi par kill in e arft . | d. b bl-e to... determ.ne

cend BrsaR lompntibat B Bk Pt R iR bl e ole tha
SITEELS PR if evSprobies@bn bhiflafbities isscBYsIpy i isevslsuches RA. T
particul ar conposition or route of adm nistration

s 6P padicvipHy (gt Tehelner celie argrinyoluer indhe pifigtion and maintenance of
reyent psoriasis . a be 5 eval uat ceondi
? 6an [atery %Fr%‘ssésnlg\?%A,l TNFr anoftier ﬂg'tgiqne f‘gqﬂs% 18‘90194&1% the

( ( cohposition mist
benSdnahitoty pdiBwhysivEich QltigelgiéRIND jéiibdestrietion and incapacitation of
conposition is deliverable b%Légglnge. In addition to

wdkepatienhwith By bocat aynthysi npysca keyotedvadly insthe japfévation and

sql ut.i on anol ol vol .or I cer0l .
oot B RS ang RElnE hayttigh oEFOEP Bog Bk ffppacory otolines
anthetrbie of KA Y in AipropictAt 6f RANAWIESs 4 roe&0 whef¥b9IEL1S, which is
fluidity 30 can be naintai ned, for exanple, by

use of
c sartherized botmagrophages. indiicen | calbrepreifaenie Toe activaied T eels then: (1)

particle size in the case of, di.spersion _and b e af
CapErinietSgl RS S PERFay ot (Rnflied

' 'i‘ﬁalcﬁﬁﬁa%&;q;r&ﬁbﬁé t86 SitResid m@¥ANPI5eandSUEEN otivation, thus, continuing
pol yal cohol's such as" mannitol or sorbitol, and sodi um
ctihecyctie Indditiendortp effedts om TNFen gnd sranropbagasplli-bhaleé activates

-51 WD_2004/ 076620 PCT/ |1 B2004/0Q0484 the injectab ]
- SFREHER gL AES fagals S RIABOEIO DY seHReFo MU senmatoid

CamROShhilesisan agent which del ays absorption, for
exanpl €, al um num nonostearate or gel atin. Wen the
active conpd\aedrdinglyantialdl-15 antibodiss ofl theanvension cabbejused to

R oo BERO AP E et EaR 0y MR AP hER K b can be wsed 0

edirBleft Srafdat fis di¥east!SBor &athpld; kh@dB-18fantibedik$yEAE ifntion can be
Human anti-I1L-15 antibodies to IL-15 of the present

i isedhioi iBhib{tiim@anyaiptien andéer praent ehemoiexis ehpdiiyated deukpeytes involved
t ? nti bodi es) and conpositions containing the

antibodies 10 can be used in a variety of in vitro

and in vivo ThedgReatantibedies ¢ithe prreestit itveafiph hagtbe @& for inhibition

of progression of structural damage in patients with rheumatoid arthritis who have had

[ =
=

an inadequate response to methotrexate or for reducing sign and symptoms and delaying
structural damage in patients with moderately to severely active rheumatoid arthritis,
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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In one enbodi nent, human anti bodi es of the invention
are used to inhibit [1L-15 i nduced TNFa production by

wa2@elte@2@nd/ or nonocyt es/ macr ophages, pref er abCH1B2004/000484
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wi t hout inhibiting TNFa production induced by other
cytokines, such as IL-2. By _contacting. the antibod
vKetitinecytss aremgjor ceystifueAthpithe epdgmpis ég%hﬁ 682‘591“’5 Yihg of
subj.ect ) h i) -1h; J
b RE b Cotortticedifoite plohh i Mty 4 Whihianetworc of
peyaekifits aid grofthMiE@rd pofie of ivhichamelpmduced by keratinocytes themselves.
nonocyt es/ magr ophai; s al.so is .| nrﬂ bi ted, .Pref ek eq. d
akeraberdsdenyrt o imr{ha &s ‘&i gell adguynpiagigp proieration, an
S rreSl e :

Hﬁyi@?f o psﬂ%&_@gq%eﬁd Wetﬁlm;@;se%w%%é knowNvASreindhe number of

specitic-to advant ageously i nhi bit )
| kerdfndoytbs deitcithiel whioh deads tmepiddymeal biyperplesia whighfis responsible for

with TNFa productiqn.by structurally rel ated .
ket huse ShGeelatod isehstiiibiogic ok st Metyds phronic diseases
ARidhDR MG fasf B ssiHc HAmARS dsOF el ¥ dofditibnd Bké €66t Band eczema,
a-, 13- ang y-chain assenbly and/or inhibit assenbly | )
opomtait glatmeasitisnviral evarts (BIODT assedistgd)l gutangeys - ceHdympheiga, impaired

part he 1L-15.receptor ar _anot her. c N .

P Sloupt breinE Pt PSR RSE ts UtRlsT Resordinaly, the

t R/ chfiHERoldBs Aethods 6t thddting Or preRétingg stith dikorderstiycichiiiistering to
cell recruitnment and/or proliferation, preferab

( ly .
whathents 2 huma a1t-Tlad S vmilqdy gt nvertion; ip AN AREEfgg ve to treat or

ot her r yct ur al eq. ¢ [ : +
AoPT b AEUMGE. it SRR LT aiiodi g In bhiopfcan be used to
Whidak bk ihfbif gargkeratoyis i pstriasis} reducegpideemalrthickoebs it psagiasis, and
subject), the ability of 1l-15 tq signal through the

| redyse prolifapiiqry of keratiiochies BHPSQRASISt hus, T cel |

stinmul ati onpby Iailf{o]rﬁodtﬁa’ﬂeﬂﬁfetﬁlﬁ&gn 0P htOGmaT SHith8liM cell§(Reinecker,
yet anot her “enbodi nent, the present invention provides

a et Me(199d) Gastrdenteadlogy 1 bl 1 pitel®n tSpegj fiealtyi, $orldean cause

medi ated by IL-15 (e.qg.,. an_autoi n i S , ch
aanddisetians o T e BiiaCrIR AP P P R G g s and

b | ihBESREL QA RRASE: bovws Bisdsse, e.g., celi
H?%%?%fogéyﬁgg%&h’?cg{net?ie ﬁaﬂhte % a 1sub_j ect a ﬁlﬁlnan ar]%si bgdilg cene )
ofdisehze. -Th2 ra1©of 004507 86ct0dir@ses| iBgionu by twaglectiyr everrepyesentation

in mount. effectiv O treat or event. ..t .

o6 St ootbrin Tan Fhpb et b Erealia EEHE g g disgpee (WO
alppa syt hTRROLAS bidedmaRaUhitqL AGEE direliciavelyedin thaiditiation and
i nflamrét ory agent, e.g., a steroidal or nonsteroidal

. a
i midintemaco pYcelgediscass: Accoydinglpinmnothes embegdiment, anti-IL-15 human

conj.ungt | With or s i St j 2 \Af 3 ' )
¢ SRR bl 55 €58 A Aot or
a 1BREdd KeAlsed teFEAAARAto previer kel didbask Bpadihinidiaing the antibody to
present invention are wused to treat, or, tq prevent

r Hepatiantdn en amonpi effestiyris) treat epEgNent RRIHEITdP ni t t he
rol e that I]'.ﬁh&élti%,%%’ig%é %e{n E&gﬁ;lﬁgcégﬁﬁ)e%ﬁsoéf th&gfese_lnt invention

I nfl ammati on associa es such as
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
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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cells, particularly CD4+ T-hel per cells, are involved
in the initiation and mai ntenance of 10 inflanmatory

wpemses®es i n RA. TNF-a, another cytokine, is BUEDB2004/000484
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involved in the inflammatory pat hvvays vvhi ch
ultimately lead to_joint &qstructlon

i ncapaci t atiigRatAtibpgies ph e anesenl qlﬁe%&n all_sg cap be used to block or

5 Ridehsds Nsuich@s HIV.
TURbY R el drtr 13 Bodbied whiinfRlchs dicliucs k85 E

i Asbagdingly, @btiENEsefortitk atihedies of theimeentery ingiudsk theasevention or

The role of I1L-15 in the ression of RA involves a

pregbeay ofindpdioys seasss, i i ils 15 synt hesi zed by

macr ophag eSFor PAHERShE aﬁﬁl!)édlé%hlﬂietuﬁaﬂbz vitFBr acHivy &t didgnose a
T cells the fai ntai n nmacrop e activation;

and
(\%hetynilmﬁaérdkllﬁaahqjecblijaﬂwl bn Sp@tlﬁmll}'at antihedipidg é@ed to detect

gré}?qurs?tgf? H_g]t]ﬁe o?ﬁﬁygpseq? Sekls Wmnﬁé:ontta peIL- §5 61[1] ﬂw %i&ra{le surface or

U8l $o RlcfrGELepiRO (rENpiG-tudd Heske RhAGY. SThd &eté&mal of @uch levels of
activates neutrophils and affects |ocal B cel|

i lrlfeel thenibé corsdatedtd eartainpdisease BYTERIOYISY ﬁéﬁ?ﬁﬁwﬂd thggntibodies

FEUACTHT RO T A -
fﬁﬁ@a@@éﬁﬂpt@ﬁ{s%@ﬁs@d ok ILtlﬁlfén%fvtvnc? ;:zﬁuse RA and, }: hus,

can be used to prevent or trea s se.

exanpl e, anfp PICNPOP@Y&}W‘FWb gt il ?%Q%tﬂ%qdb‘?ﬁ‘ ol ipgention
usei}gﬁo FalINe %  Dich Hy&t 6tﬁgﬁi @Q%/ tﬂérgﬂéu%‘é %%Ent hesoipxi s

ocy €s | VO The human
aﬂﬁrhmuﬁpi'e&ﬁvd d%nmm@im-mﬂmmatomyl agtmjt tdoimcregsaithe owerall anti-

inhibition of progression S

paflewmatorgiofisct HwrRiBedy et g }D§<F§ %fgzaﬁq%dlm%nocomplew or
' 08, tel e Rtel Qe (LPAGIHministrat
st g?}L andhﬁls{e?%f)srg}g dﬁ) &H?%{/]%ﬁg@qgttﬁgt ar al © gla?mgg in ministration),
pﬂklaﬁﬁbﬁdmahfbemddmnahmd)befmem petoncagentipewith gigpgest. PSuitable

arthritis, 30.i cludln t ave not pr

F peroun e asstrailodg. Amods SREm A T R B DSRR g (discase-
P b6 kchemoth tics, and
PR e PSP AR ol pbasictemoherapsuics, a

i psoriasis agents eTheshwmah aritibodiss aq:cmqhua imthe invsREely casalsy be

rmcrophag fi. brabl ast%ldf ,g t| ¢ cells, and

k BERITISEE ‘gtfb%onlm? ORHIIFAAA ff‘ BCT/ | B2004/ 000484

Ker at i nocyt @saifiieer BRIk She hutenh sntiodidi@f ﬁm 1dewnnoa can be
and the epithelial Iining of rmucosal tissue.

ohdkaristercd m:y‘tn@blgatmm Wwith chq@@ntg{oé@s,b'syc]a ag QP@ sg;cﬂqc antlbodles and

f Ki
Wﬁ]lt, ???psqlg c gy gegld g%l In(n)%i‘ctgef‘ él%gﬁ% hiin e \‘%fe{tgb&gles with CD4

Kepahfid\aftibbares 6F 12 @péd;,ﬁd&ntb@ﬂiee iafeLdomsidtred Partislilarly useful for
accunul ation, proliferation, and 5 survival in

p $roatizg dusoipimaunsakiscasps aid dRBIAR EIEFHOIR nown wher ei n t he
nunber of l§3§soa\‘5v tﬂﬁ’xct}{é ls%f i@%f@&ﬁ@ﬁvmi&%é RACSorhStising human
epi der mal hype S ‘responsi bl e for

anti-IL-15 antibodies of the 1nvent10n and optionally, 1nstruct10ns for use. The kit can

further contain one ore more additional reagents, such as an immunosuppressive reagent,
or one or more additional human antibodies of the invention (e.g., a human antibody
having a complementary activity which binds to an epitope in the IL-15 antigen distinct

from the first human antibody).
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at | east sonme of the related di sease synptons. These
di seases i nclude chronic diseases such as psoriasis

wapasatepl c dermatitis, as well as conditions PCREB2004/000484
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chroni c hand eczemn, contact dernatitis, viral warts

(1 PV associ ated), cutaneous T cel | | ho i.npai.red

10 wound heA¢qosdinglyupaicats Fedpdi Wik o e 1%6“6188 can be

t i abet : LAY st IRaneb e WithOBr flBWiteAiministration of a
ﬁg@ﬁgﬁ%ﬁ¥§r lﬁﬁégﬁﬁ%ﬂ%}&ﬁwévenfingﬁsdcﬁ di sorders by -
A SitiBodyaf the inyeatiownwith andtherdrerapautic agert5sugh @ pio aiyti-

of the invention j an anount eff ive to treat
poBmAly agetBRIE cabaEgEs Shagaents the therqppuli et 8F the human
qﬂﬁ%ggggeé of the invention can be used to block or

i PRICDI T ‘parakeratosis in psoriasis, reduce epidernal

t hi ckness i i yes another espbodimlent.iBimastantibogies pf theimyengan can be

o oS S Bt R AL
%@@%gﬁqlﬁsaﬁ& ety to CERORhicHRaY¢ TeNb BOADBYtheir surface (e.g.,

Specifically, 1L-15 can cause
nmeinbiana boond oorpundde Elafl 5 egrieptes by dinking sush gerapmds to the

i nt in epi t.heli.al cell l.ine : re. .S . )
T BT B O IS
dj,iHB2fs efpréhsingde] | Pend20 -5 measter (ehewitoh deaétablelatih such as a

in such di'seases is shown by the selective

oxadioigosenes & Shoerse e compoynd, aLaNZYE)S, 6T MpeRAymeSfapton).

I ntestine of,.unt | It | ' 86n th
(WO 00/ 025@5}elr eﬁﬁi’ﬁéﬁgﬁ“?%fa@@%%ﬂtgﬁg%ﬁbﬁl it B @fiRa % the
dfdllgqﬁﬂlg/Ekmﬂbyed in the initiation and mintenance

of celiac disease. Accordin i.n_anot her e di.ment
anti-|L-15 RbedresentipyepEon @gfluébertlﬂgst&?@*&ﬁ@ei YHpg samples
(- i LORLAR heq phey I ER8qncé Listing,
Zglh%)smg@rdﬁ%gbggggh?%dt reat eﬂa}@@g@é@gp Ié@é%{% Eq(ili ac s )
diige@s endyll adeienéest gatermgandysublishédyeednt tpplicatipag ¢itedithionghout this
an anount effective to trg@ﬁ or reﬁent t he di sorder.

| APRItFEION #i§ eXPYesHR SoQEROFatP ﬂalnblgylie B %Sventors of the
present invention that IL- 15 also pronotes the

formati on of new bl ood vessels, a process called
neovascul ari zati on or angi GGeNMBISKES Accor di ngly, yet

anot her use for the antibodies of 30 the invention

i ncl udes the prevention or treatnment of diseases

| RQI0Y  ERAVASGH S CilthAtedThigee di seases include

a varrety of cancers which rely on or are

characterized by neovascul arization, in addition to

[ 2 ' 4 /2004/ 076620

G 066454 s i bodi es of the, present

i nvention alfge plamidpICERd coitaink an EcoRI/Khbl Hagmértef the murine Ig

S bomsehat e, ATUIE g, SHARGRHOFaS R e HoRa BalbIL genomic
? ?aglg I ea%g?i{){ar}#' @\g%&}i ShLl ki BE 1@9,2@§b?ea%ﬁ%%¥ﬂ%ﬂc%hrgﬁ{em was

i ous di seases,
eXapRbied i_hia)&hambbﬂekbRﬂSsiﬂeaf ihe plesardd pFCEMID (Mearshret al; Gene 32,

Y I4\é(1)-41rt8(5), {j9|86¢11 'n %ﬁee hgavy chain sequences included in pICEmu extend downstream of

the EcoRI site located just 3’ of the mu intronic enhancer, to the Xhol site located
approximately 1 kb downstream of the last transmembrane exon of the mu gene;

however, much of the mu switch repeat region has been deleted by passage in E. coli.
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variety of diseases nediated by IL-15. Specifically,

the anti bodi es can be used to detect Ilevels of IL-
waxo4mreck@evel s of cells which contain |IL-15 onP@TiEB2004/000484

menbr ane surface or Ilnked to their receptors

(receptor-b 15 e ectj.on of h_..

Lovel o of IhearRelRE v selor B OB o lighe oot K HindIT/Smal
difsgaRat wa@;zc@géa fm‘fh bREMAE hﬂd? Lﬂbcldnlaa iRBHiRO/ SBaldcedet

be used to inhibit or block IL-15 function which, I'n

t pBiyeseupt (Btretagene, ba JallaIGAdr dids pI_ﬁlEmaﬁengtﬂmds from the HindIII
natta peatetiepproxmact oo Rl RS st Bieled i Cmut. The

5¢C Qes%@tmglwﬁstrﬁlﬂa;dasvmgé%teanﬁtmm@yﬂﬁl B AgpesaRatély £ kb Smal/Xbal
ag ents, .g., an I MMunosuppressi ve agent or an

a rfxangmenf erCEnyl sxfending fronyibe Sapdl sifedn §iparlad’| to gm Xbal site

1ﬁ%cagféléﬁ§ | or ef I?ﬁﬁﬁ: &asg% gxt | b%gg( g}%ﬁrrt]%cp el“llle' rréé( fjng fﬂasmld

AGMAR IS tres eﬂemaraam SrhdlRite %dmtexpfe@sﬂnlﬂ Gasséttd i@iferted. This
case (tsepar ate adm ni stration), the antibody can be

agAIsaitS cauststs ofithe neo sereraderdhe dignscaiptienal cpnigpkaf theymouse

10 S RBirpoRtjchAl Sords I UORFhLE: PRRT BoL RGPS, A4PA%. (1987) Gene

nMBot Swnp?]rﬁfﬁdn;c]aﬁimﬁgmlﬁip gk pﬂﬂyugshylaﬂlmmmunmhﬂemlﬁagment; Boer et
agent s chenpt her eutjc riasi s agents.

THE Hona-Bihemisal Geneic 35 dﬁﬁ&oég RRS méipitn g Abied from the

| t { .
f‘ﬁ%n{?& P'('&é%b l?}e%rtﬁﬂrn%ﬂﬁle%i& ékrb‘? hz\%ﬁ 65af] AL gﬁg) from which

er apy n anot her “enbodi nent, n anti bo
ofthé e dassetietwasrexciaed dean EmbtRaIﬂ{deI Feigmentaodisubraeried nnto

15 porPHES I st p Gl T ecnopunbo ity G T R ge Sassete
PRASRREIsEITBM FMENMDP B B bMHECOR 4T dRseSIRAL biun€ ended and subcloned
anti bodies or 1L-2 speC|f|c ant | bodi'es are consi dered

IO amtpitlesPaal ytqﬁéhmplaﬁrprd pRARBtih thy eppositsenisngatitingd flscegenomic
br@Efee e AR e v Bk pied il SR Sherpes simplex

awus tHymdiGindKihd3e ik sas8éttel s ih&brRB kb Ao Mk enrichment of ES clones
optionally, instructions for use. The kit can_ further

20 ¢ beerngheshelogeus reenmabinaeis s deseribed hydansoursioh @98%iNature 336:
aggg X35 URRES aéée\(t% co?sa% f t'he %Q«ih%tg ﬁg&%ngés 'ﬁl’ie tk géane bracketed by the

t'roha I nven

hudiRe ppk phﬂdoter éiﬂ\/pdnﬁadanyﬂ@lﬁﬂii SHEpa @dsynlasutbwrjibulmb@ bt al. (1991)

bi nds to an in the IL-15 antigen distinct

£ 1S 6hd 1§31463. hl]liéws'&ﬁtlg EHHY yargetirg wgoop Goutatys @dotal of
a%"%’gﬁﬁ%éfy%?g) #ﬁ S nOAGRY ?'t(pﬁ’lle%e ﬁg@ﬂaﬁpgﬁ%& > driC a% ?gs%ﬂetdhto generate a

e |nven on can
25 adnmtmmt&hle gen‘b 1(1’;11 Whmhihas bezhindettad @ mas Ieypmssﬁdn cagsette in the unique
rat ion_of a human anti

f ql | QWi . ng
siteRf %'ﬂr BeKeR- The & gpiEg Yeetot gwast me%%ﬂ “351 Bypl, which
a ment s
'ngs vKl'tlﬁfl BRY d é}%ﬁ]pﬂ&grﬁ or@%l@%@ﬁﬁ%QﬁtooES 221

era ect

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

-57 -



5 antibodies. In yet another embodi nent, human
anti bodi es of the invention can be wused to target

weowpouses (e.g., therapeutic agents, |abels, PCT/IB2004/000484
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cytotoxins, inmunosuppressants etc.) to cells which

R B e el o S i
glfsaos e grgz“?s(rl;ftg per1g a‘?r@%ﬂg Naturd 348: 243'3246)nw&1b96‘ra%d5&118 were

bds To alizing ex vivo, “in vivo or in
\Wlite@irge 1 06 mex dishesatraglehkityl & B IIOEcalfs/dldn;eﬁﬁglr 24 ougs, G418

%b&a@g@%&‘é@ﬁ%&fhﬁ? Caipaiigyaa FRAU S fiL R e adted o he

C t
ar?eecL%%S d %ug'rgéﬁta 8%‘5 %ggwﬁlnog‘fegxtg ?’Spéelgﬁ S?ésr STﬂ ey iClbnes were

1elaﬁntrypsmmem |dm\r1dechmtq.mwtorrmrtwﬂsl, ansi fratheriexppndese Half of the cells

LT SRSt SR, 8 GUB Roocs
ffe%iﬁﬁﬁa@&fbébvleeﬁ @éc%&ﬂﬁ%?r?et%éﬁﬁh%& and publ i shed

patent applications cited throughout this application

are expr essDYWA m&rb}'qm)wm caeri¢rbous by Seyithest blog hylaidizegion. DNA was

D(@g'\%gam E{?a neg a%j@%‘ecnchgéx ?ﬁlé(? erdh, atu? .?_Wegt ch' égﬁ?%) Nucleic

PASRSR € ARL: 212D 3). ARolaeA Rehofiit DN AagaEdifestdd whike Spelrand@robed with
g heavy chain |ocus, spanning the nmu gene, that was

obP Hi lp;eaacﬂrfmgrr@nggﬂr@qe@‘\ éqg:ﬁ &iigure 1), avliehyh S|t9 B segugnce between
(ﬁ%/%r g et al enhgt?lelr fn%?th w&&%ﬁgélﬁﬁgﬁ%&ﬁ ReRLS 2 9.9 lfcb Spel

oned oRl sites o
t1 gg%?éﬂTwh E&hﬁwh chﬂd‘db,rﬁlﬂ aatiagulosticG6ekiBBand #@h-a48% Jocus which
e heavy chai n sequences. i ncl uded i | CEnmu .
ehaséwmqymbrré%@ﬁl@pe%ﬂll%@ @ﬁﬁar%%twg VeB@BBB% neq, ipression

Ofasklife. d tal #tz{ %ﬂg%n@g RG85 G418 ahfl ?Ixmesﬁdahteclbl% atRened by

apprOX| ma wnstream of the
t Sanﬁtﬁéfﬁrﬁncstamelyenspm dizplayérbthetd.cjdnSpe Ilbmien@patlwmf thogrologous
the mu, switch_r

peesempination pt the gmqel%cuss |0 n ! EF%‘?’%ﬁzﬁﬁher & ges?éﬁ with the enzymes
P‘é&x ﬁ%&? %‘&%%%%@ t{ D&ifyand %ﬁé Pt @&t%@ﬂ'até&qrﬁ)nﬁﬂ@g’du&lyﬁh@dhe mu

b H ndl TUSmal fragnent was_exc
f parm. pmﬁmymmizaiumm probel Ai, Spatheinddots gSwald tmpng&Ae@lgested with

pBI gl tl‘gcﬁﬁgat T n%ﬁgrhgﬁltgg F? 7Sﬁ,)eal}dg1?a kb, Ir&%%'&'twely,
W?lﬁf%ﬁé ﬂﬁtp%éénée pra farge®dd deirullelé & ihbRatedBYy fﬁ!gtr&n’tsmf 3t’,e<6 6, and

resulting plasm d was di gested w
SMB/kﬁpfrlspmhldelyh eAliap posiiivarelpagsydepckasl @iﬁh@ﬁegﬁ digest showed the

g‘?g]?e%g&t f, %ﬁ&@ﬁg?@}e&ﬁgﬁ&gfrgéﬁ%& g Ricof skRion'bf the neo

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/6] blastocysts as described by Bradley (Bradley, A.
(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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| ocat ed just downstream of the |ast Cru exon, was
inserted. The resulting plasm d, PpTARL, was

wo poveardezed at the Smal site, and a neo expr eSBCDIB2004/000484
cassette inserted. This cassette consists of the neo

g nde the r ns t| on roI t.-he. mouse
M étpg rfl 6%? E At al? /ﬂilg a{nount oof agouti
f (B8 BRMraticid rcﬂarﬁ%d ﬁ'om 1hé $37011@ireon B! bl&i‘(ﬁ@BHGﬂback%round

cont ai ni ng t he pgk pol yadenyl ation site (Pvull/H ndl
f ‘GgrasrA72 aBd &P8 produged only dwp peRreseshitgtas Con dow dsrcggtage of

S35 e B TR OR e g Vs P o

5 1kﬁﬁnéz&§&brefﬁranwvmiaﬂ7Bmmefeﬁﬁms @aé agdteofiEpsingdrs gehetdted,
an EcoRI/Hindl |l fragment and subcl oned.into 15

Ededheativered icpimlinegeansmdssipnriitherES calf genpnage r$éte§t1@g;§@£to@ fargeted mu

bé‘%% %Fgglt;@ﬁ (ﬁ%%&nbpﬁﬁ?ﬁg %ggﬁgﬁg?égs %cl oneéﬂﬁ‘E fail biopsies

| anddstibedrabovs fdremalfysis b€ ESlcal MNIA p TARiroxinmatélye0% of the agouti
opposi.te orientation of th .sequences
TRERPERE eGSR S BEl PRRLaN T 7 6h AL ORBIS the waidae band of
Iz IF. te
10 S g in B P ] AR o O RSB
beari ng honologous reconbi nants, as described by
: 48- 52 _Thls

gene br aCket’l‘ﬁdjdé?éin‘hﬁ@wh&ﬁéistﬁe Bﬁgﬂﬁh%@ﬁeo%gsette into Cmul has
pol yadenyl ation site, as described by Tybul ewi cz et

almac@t&@d.)he Igdiehvy6ehairl 388, 4 I8¢ 2G4 chisraives brgd @th 2 mouse

15 K glr t I s \fgg O;Hélﬁ ng tg%vv@uglﬁ g}laﬁttYaé%sf}geggg glllarqlgtey%p%ssmn as a result
deg 'd@l%ﬁdn bPthe AR ScgnendD(THeh @04, (lll999)EIiﬁmuﬂ<§105 VWU 7CE56). Four
has been inserted a neo expression cassette in the
urfigguieoffsing were gendratehe Seups Waphiaiagd frontmthese aetmgelﬁ iahie age of 1
V%%n% %X\Qg‘ss Lpéer&eogfﬁfﬁ% er tﬂ{}: otﬂ%énc X\ﬂlnﬁﬂ a? f#sl ¥ t o four

pl-asm prior ropor

ceiffs nn@ﬁz@ﬁo’ﬁn el@rnﬁjcl@tgatgm (e dfableang e}eﬁdtyﬁﬁgqﬂtth@foa@ammats
AB-1 ES cells (MMahon . P. .and Bradl ey

20 ngy| Soggtenlblpg anaimgf ]'\);@,Aefmgp ddihbigpsies hpB gH élpge§t10n and 1)1ybr1dtzat1on
oS8 eb8 A Gy B P ISR e gy 475 oo

TeEcaRb’S&tIcEralgmeas(lhdd demonsteatedcthsit theabimdlswhieh fail to express serum

prgbkare hoss B ot el pf i e st s o apuits FBboputation, the

Pg{ﬁér BHOR %@@%ﬁ? hutiddd. il ?ﬂe‘ce?&yﬁ&ﬁs‘ Bt MTD mutation display wild

el ectroporated 1nto AB-1 cells by"t
25 dewmrlebesl of 4éasn fg.eThede.dataHdestopstrite that thﬁt Clahl n(lltﬂﬁ)h)mactlvates
Nat ur e .350. .243-246). El ectroporated cells were
pISEPESIPR LIS §8 #5ACUi shes at a density of 1-2 x 106
cell s/dish. After 24 hours, (418 (200 m crograns/ m
of active conmponent) and FIAU (5 x 10"7 M were added
to the 5 nedium and drug-resistant clones were
all oned to devel op over 8-9 days. C ones were
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pi cked, trypsinized, divided into tw portions, and
further expanded. Half of the cells derived fromeach

w@eb@ae7eser e t hen frozen and the other half anaP@EEER0§4000484

10

15
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25

honol ogous reconbi nati on between vector and target

s. DNA analysis was carried out by Southern
bmgaﬂdl zation. DNA was 10 isolated fromthe

cl 8fiigeds described byghamitemt al . (Lalx éiH &alﬂ\éeﬁjtype
., (1991) Nucleic Acids Res. 19 : 4293 | sol at ed
enoni ¢ DNA vas di ges| euicvpgrangpal) and pr obed with a

bp—Saet—Fraghent; rahe—A—{see—Fgt ch
/g%| di zes to a sequepcC %’bg%tween the nu all\ﬁ?/ ’
hhancer and the mu siMdah regi on. Probejgrget ects a
9 kb Spel fragment fromthe wild typellocus, and a
dgnosti c 7.6 kb band<®0©2n a mu | ocus /\,EMIB/JHDS has

legoust recorbined—wmth—the—Cvb—tat H—veetor
AS ) Y ;@E@y

neo expression ¢ Eette contains site).
1293 BIEEB and FTAU &1 stant clones Sgfieened by
but hern_bl ot anal ysibk, 3 displayed the|7.6 kb Spe |
afidDI ndi cati ve of hopw0.6@bus reconbi nalHBDAHR t he nu

e Thaoaca 2 c~l Aanac Wwer-a 'F||r+ har r~|| aoct ad \Alfh fha
WAV D LELBLAYE"A "] T T OTTOU O |3\4\’L A\ |

enzynmes Bgll, BstXl, and EcoRl to verify that the
VaGhRS ' tHI§S RUsor thige R

etﬁ&hly f’ﬁ @%@QSB pr ob AdXtSeg%?%gr n %I ots o1 ﬁf%ng both the
t ﬂMDEaNA Iﬂﬁl?gmstaadnw\(CtMD/Bm) forBeicX hetemzygousHor ﬂled&iﬂ):mutatlon

JET T R ARG T R ep—

"h@hﬁ@i@ﬁs@'drtﬁé Mﬁﬁﬁu&{ (HD)sHH)6, and  14.3 kb,
respectively. 3 positive clones detected by the

Spel di gest shovved the expected Bgll, BstXl, and
T LGBl LAHPTD AR " e o o
mce bearing the mutated nu gene The three targeted ES
adia SRRt S st b 25 ocyct s 2o
et oot PR REHL o BB oo et

AppiG2a@laylof bz al) 1994§dheﬂlhﬁmnol a6l .5)79-30f pardt the BE kBrigsest, of pVx6. The
p. 113- 15125 I njected bl astocysts were transferred
i plasmihRV b avas consiysied as gessHhEhbelPWmal es to generate

chi mer i ¢ o6 & SR SARAY A1 PNATKEHER, Bl GRUASHAENES: human

fromthe input E andt
eMehi 8 gDP-133 gt mgammﬁmﬁa@rmmaagammg and 5 kb of 3’

c | .contribution to the _c ra can.be visuall
B SRRSO S i IR PPPBT. (Promes,

dMéd{&ﬁﬁ WI9® idiRraking ?Hsnﬁc’l P843.9061 A7 b Bﬁ!ﬁ}@ﬁ%ﬁ&ﬁﬁéNA

backgr olnd: ones 408 produced only | ow
péramnhgempnmne thesgefnling huroan b’erSeiah(BR;&bgene dogether with

ggﬁﬁ%@g?&bbéﬁ?e E%gjgi%g %gé 1 qcli)oo%c ankmg geno %l% esgctlu%%ce was cloned

into the pBR322 based plasmid cloning vector pGP1f (Taylor et al. 1992, Nucleic Acids

/\:Q_com_ju:@ QJ

—ow

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/BamH]I, and ligated to a 10

kb EcoRV/BamHI DNA fragment, comprising the germline human Vg 3-23 (DP47)

gene together with approximately 4 kb of 5° flanking and 5 kb of 3’ flanking genomic

sequence. The resulting plasmid, p112.2RR.7, was digested with BamHI/Sall and
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5 chineras were bred with C57BL/6J femal es and agouti
of fspring were generated, indicative of germine

W e@asniessi on of the ES cell genone. Screeni ngpEDIB206w000484
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tar?et ed n}J gene was carried out by Southern bl ot
anal ysi s of Bgll est ed DNAfro
d]gawduvb&dthaﬂd%@ ol Syl eckat Y1 Bhpgesufting pliinid, pvice,

t el f [
N G lyhip eeis o opspnsia
wild t ype bhaoibnefva Obthined vkikh thedaph4 8 gene imghasayee eti¢niation as
transm ssion of the targeted nu

ttheathgeitaV geaes. s ¢longdegRagted ARG W%Aﬂﬂhgléﬁssfﬁﬁwﬁ Afptl and
e AERELIBAYE, #RGH Bihick8-tdsftich }N@tﬁ {84 piAIRAWAISREH BideRt of pHC?

| naCt vat e eaV chai n gene,
okt ariel Rolreitionina thegrobneld of dnh—lalﬁdau:(@S TBL b B A RIN2

%&gﬁéﬂgﬁéﬁyﬁﬁap et 6? ?%eﬁact |y a h ea%ngzl% Mouse
?KH Iga%ﬁ‘ﬂ? ?tMéHual 19 Mor, rI'9‘9|4'I‘Qi,‘old SprifdAafop Laboratory Press,

agoutl spring were generated. Serum was
AMbiaifeedNID o Fhtek éstepemdentligesaf txan&eag:emme compHBiHEgReqHeCces from

Yl LR R i e
J@btﬁesélmescﬁe Gés\{gﬁz{ﬂﬂi %@t@mwr (H(IUI&)lSOSB), ah;a

Sout ern bl ot anal ysis of fromtail _biopsies hy

BHAOR)§5RE7. dinchrod thwblfec dingswersrihempicd Vﬁtflblsts«eﬁoweeng the CMD

Fofitien %@n@ 0 iRttt g %Sﬁgiajgr?ﬁgtr] p&? (G %t?iy 29H% HMBO J. 12:

dS?lrIDSQI) r z?dd&ﬁe (ihabs)oh e amisyehs(Ridhindld drad. I199@, NeatpredBistechnology
serum gMarethoseln whi ch_one IIeIe Qﬁ}/l
Ha|8|45+86 UisTlesiepIE8E T SRALSSAHNEEN 3ﬁavwé g ghl Gt transgenes
al |

Shus R ho gt Py ISP by and oo
Tﬁlgﬁeh@iﬁnacidenonstrate that the Cmul nutation

i nactivates expression of the nu gene. -59 WO
2004/ 076620 PCT/ 1 B2004/ 000484 TABLE 1 Mouse Serum | gM

Cﬁ/g‘?}ﬁ% 9?«8@&){?? ﬁgﬁﬂlﬁ&?g’hﬁiﬁ‘dﬁ‘aj AnfiBodids A34inst IL-15

<0.002 CVDY JHD 45 I74 +/JHD
129 x BL6 F1 153 +/+ JHD <0.002 JHD/JHD Table 1 shows

the levels {o-]{(;oﬁﬁ M(%Mtrangée%% r%gjcebgeneratesdA s eQridla%Bove and

carrying bo
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,
USA) or with Incomplete Freunds Adjuvant (ICFA, lot no. 121 195LA, 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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CvD and JHD nutations (CMD JHD), for mce heterozygous
for the JHD nutation 5 (+/JHD), for wild type (129Sv x
wW@00B763d) F1 mice (+/+), and for B cell defi ciBCI/IBR0GE00484

honmozygous for the JHD nutation (JHY JHD). Exanple 2

her atloof _ ] Lenl C. m e 10 he. os 146B7
gqqgﬁgtm]:p‘yangqoghgctl on of the 80 kb insert of pHC2
(Taytor et al., 1994, Int. Inmunol., 6: 579-591) and

the 25 kb insert of pvx6. The plasm d pVx6 was
st ruct w.,An 8.5 kb Hi ndl JSal I
UF & @%ﬁf@%wfﬁgfﬁg‘)’&&% i ne human 15 VH
5 1'137§6§§3P 14)g@ene ) JE%ﬁihﬁjme@F& (Bm% %t@i@tﬁimzzm) kb

f I anki ng, fl anki ng genom c
smome wases ubc]Jqugeld[D—lﬁ m I ifsoniidt med2d19512572

(Pronmega, Madison, Wg{ener ate the plasmd
p35979/9 16. AG kb12 H fragment,

COREME: " 15 S PTePERIENIETS s ) ki ng and 1

Kip788993" T ajeki n qegrm G5-REGURNETA Was cloned 20 into
t he pBR322 based pl'asm d cl oning vector pGPlf (Taylor

10 e286999 1992 SG\IuclleJ;cg]ﬂm-rﬁsKIRemcm 6287-6295), to
generate thrﬁVpl asn d p251f A new cl oni ng vector
ddAilQ®Y frofV pcAOfug WER 3@ 1D NO 13), was

[ d wt Ec ligated to a 10 kb

&g;‘?}; anmHl 1JS;I\IA &mh@%l sing the gernline
hysgoodH 3- 23 ( DRfididn oﬂ@ﬁ@htrﬁﬁ@taﬁ@%}f)l‘%ﬁ Eel B RIEHAX indaécEvith SP2/0
4 kb of 5 flanking and 5 kb of 3' Tl anking genonmic 25

sequence The resulting plasmd, pll2.2RR 7, was

est ed 0 WO 2004/ 076620
15 3 ‘féfﬁo%‘}wﬂgj?ﬁ%%ﬁmﬂ the 7 kb purified
B@mrl)sbsﬁal I Imsertzsgl g PRAIS- K1 i @FAlebtfc@gom@smmLA)
pVvx4, was digested with Xhol and ligated wth.

8.081k% Xhol /1Bal | li2iseg hilels, d%ughﬂﬁrlSvKIdﬂﬂﬁeMm

bt ali d wth th -.18 j ' tati
s the other tudCVAZBIEE: %‘?ﬁ&fﬁﬂéﬁiﬁﬁg‘ii gnated
24\3%2% ggas t hen dig @egs{lggmmlg *‘12'\53&% !k]ﬁljye purified

I nsert coinjec -t oget he the purified 80

20 kl2MNp9d i nsamt  of 12pHGR hilal 5,81 215 |1gl1’iﬁL-&5 KIHi o- -i nto the
pronucl ei of one-half day C57BL/ 6J x DBA/ 2])

ety ¥% as descrifBgenpfl dgang splegrpcel llswéﬂfﬁs gougg with SP2/0

Mani pul ating the Mouse Enbryo, A Laboratory Mnual,
2nd edition, 1994, Cold Spring Harbor Laboratory
Pr@agtye fedianvi ew NY). Three independent |ines of

transgenic m.ce conpri se ces from 10 both Vx6
and HC2 wer f@&”a@ﬁrf’?ﬁz@d‘?%ﬁﬁgMe that devel oped from

25 t he i 21) izgg?sc&%gﬁeg%ﬁ&clo Cfmdﬁﬁ?wgsesﬁipgféﬁ{eﬁ%d with 100 TU/ml

pemcﬂhn 100 pg/ml streptomycin, 1 mM Na-Pyruvate, 0.5 mM B-mercaptoethanol
(Life Technologies, Paisley, Scotland) and 10% heat-inactivated fetal calf serum
(HyClone, Utah, USA).

30
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(HCO12) 15087. Each of the three |lines were then bred
Wth mce conprising the CVMD nutation described in

wex@apre2d, the JKD nutation (Chen et al. 1993PCENB®4)000484
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12: 811-820), and the (KCo5)9272 transgene (Fishwld
et al. 1996, Nature Biotechnol ogy 15 14: 845-851). The
rﬁmntgdgﬂtlﬁﬂe“fée@wpr(gﬂg@’)hunan heavy and kappa | i ght
o Ao et AP & AR PEYARYSa (Hning Factor

di sruption o enous” nbuse “he
LgGEN chahéarsbag) lexmj &A30 mtamhmﬁa@meﬂs nm:nmmended

i, L L L 08 0 0 S

I Jose, CA, USA, were
%nlkege 1\{;\?@% n&ﬁgfet?%a i nant | L- 15 (hlL- 15,

I nmmunex corp., Seattl e USA) suppl enented with either
Conmpl ete Fr eunds Ad t (&Fﬁ | ot no. 121024LA,
Di fco Labor&¥se7 €& ’” ﬁ“l” i gan, 25 USA) or with

| nconpl et e FpGURY ggleﬁﬁr}n’t@d&kﬁ% 20 S OrideR ‘H}%ﬁdoﬂﬂa l%&ﬁhé\f?actor

Di fco, subcutan I ntraperitoneal
| AGERY é}mih&isbm@ MD, USA)séIZér(hMail medmifasgaer’ hrqgom@aended

cetbraesBoSemag R o LG et o Topppidpmanyein

fﬁfﬁ%'ﬁécﬁn&b ﬂegq%mé}eigeotlfg ?4nds Adj uvant , the serum of
e t

mce was tested for e presence of human
anti bodi es directed agai nst |L-15. 30 61 WO

8&% &e(m w1ﬂ §5%76 n‘%loma cells

II I'TTIdl Or1es

J p=< . L] = . - -
146B7, 1461f|5 ob{h@ﬂﬁﬁxﬁfoﬂlaé %ﬁ%nMﬁQ‘ﬁﬁaMd pbﬂe@acﬂfti@d)ﬁrﬁ})h nodes were
| D 995-146, Fenmmle 5 170699 SC 12 hlL-15 in

( pinfaygd fiomt thganice. 28mzle o&jls sgppgqsgglsgé smlz:e@ apd 1_yn1pj1 r;qqle cells were

I @gﬁﬁt%ggg/ggﬁ@@}gi Célgsjlf]h%ﬁ’le%atligg. RS eiPerie gglghgéé the pellet

1%/agrddhdpeddedgdrtliytin I Gjlﬂ#polﬁdﬂhﬂmg&oﬁﬁo%?wgginm% Bheria-K1drich,
in CFA 111099 |V 30 g hl'L-15 jn PBSlZ |
hinvinesUKp abE8CL sAfrTledhe ells| fonpfh Sq‘ie 8?1 6(1@338@ 2 was added

( Eﬁiﬂﬁfwf‘g‘ lg%‘}@gi ‘%—fe #&Pg (? /68 mméteévb HRE 1%8uba%gﬁ cells were

cultured at a cell concentration of 0,75 x 10° cells per well (in 100 pl) in 96-wells plates

in FSM. After 3 days, 100 pl FSM was added to each well.
Fusion of spleen and lymph nodes of HCo7 and 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) 146DE2E12A3HS
renamed: 146HS5; (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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201099 IP 25 gg hlL-15-KLH in CFA (Difco, ot no.
121024LA) 031199 IP 12.5 g hlL-15, 12.5 g hlL-15-KLH,

wQ200g/076820 CFA (Di fco, |ot no. 121195LA) 10119BCT/IB20@/ (0484
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g hlL-15, 12.5 p.g hlL-15-KLH 20 121199 IV 12.5 g

hl L- 15 12 5 g hlL-15- KLH 191199 fusion of |ynph node
SldiSAntosereer &1 the presenceof hpman Ig@ imthgpnltnre sgpernatants

medi a Fusi op, RatOeh YaGSUTh GERM o sl Y SimbR I G bfbodics,

Dul becco' s suppl enen

pﬁm ;ﬂNJéll &% 0.9 00/r8l abbis b le ARG ankbsdibs\®D AR Oy Gidsarnp, Denmark)
mM ( 3- mer capt oet hanol  (Life Technol ogi es

Raasetd@yd irSetwisphate pufered sdlimeH@B6) tdiung Maxsarr R SA-plats

b Passt A Bt F R Lol ATRRL R At AR e e
eﬁ’[@ﬂ:ﬁ%tﬁ%ﬁ&k&%eﬂm @ v @Dfeﬂ&ébhﬂldl@gias @arstayn §cotland) and

Fac? | GEN, Gaithersburg, MD, USA),
nﬁwaﬂma%(i @ %s PBST Shmeigieaisupematast Were @6%6 s&%fr‘iﬂdncubaﬁon for 1.5

%ﬁﬁ?lﬁtgggfefqﬁ?s&egé“&i Fab ll\’/o‘?go.“gi’-‘ﬁaﬁag (9 a2 gg%fﬁ “ntr? dgonjugated with
:}JUSK%) | dgh%@fd%@da% ARG, FEi trup Blvhs |Og§|\?’hﬂ diluietiin PBSTC was

gen brido C 6ni ng Factor
Gmdde& eMenmgubaMbn beA}lpun—mhe(\&ellﬂ agre weskas andrsubsirate; ABTS (2,2’

L ﬁng %@tﬁﬂéﬂ}z an nt ( uﬁpgwl%mc- ﬁﬁﬁgﬁﬁmg%ﬁét%c@l\&anﬁmm

T@@Hﬁ‘eﬁf}?’ Y€ §dde'aeh'c§<!)1€ t@‘ﬂ‘i’é achetutdyB préloeal and antibody binding was

preparation: fusion o | een and 1 h node cell s
Wetalnagrat B0fryst mrmE;Te&Q LIsA-rsnder (Biorgk nsioreants, Winooski, VT,
sghgsn, i ngui nal and para-aortic |ynph nodes were 15
r ed fromthe mce. Single cells suspensions of
spl een and | ynph node cells were m xed with SP2/0
elormcellsmacell rfa}t|012 Cel svverespun

diEpuaDLs e el Aas=rosusy 4 inlm
polyethylen
Irvine, UK) 9\941%%3%3{@%/ %er%élvx} ”?Eg“ ]% h& rlé?ﬂﬁ%érf Fogtod for the

8 of Bombh aktRPM -2 5\watibaedi e andhdl Sngiebﬁ“m\ﬁrISA To perform the

bat ed 37C f
CBERSAB0aiTo0e L 1 ] o S esoR e yonerass PO SOma4PBS) to

X nhde Mifidoth BEIS A¥pldte (ih&uibhHOn bierhi3hPh r&@ﬂn't&nﬁérﬁﬁ@@. After
blocking the plate with PBS supplemented with chicken serum (2 %; Life Technologies,
Paisley, Scotland) and Tween-20 (0.05 %; PBSTC), culture supernatants were added.
After incubation for 1.5 hours the plates were washed and o-Human IgG Fc conjugated
with horse radish peroxidase (Jackson Immuno research, West Grove, Pennsylvania,
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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in FSM After 3 days, 100 gl FSM was added to each
wel | . Fusion of spleen and | ynph nodes of HCo7 and

woiEmia7egece i nmuni sed with hlL- 15 resul ted i PCT/HB2004/000484
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generation of several hybridonmas produci ng anti bodi es
directed agai nst |IL-15. The follow ng four stable
CWMMM human anti-IL 25 15 anti bodi es

wer e isol at % éﬁ{,?g[glgzelz g}?s”g‘%éé%ﬁﬁ%as {&de subcloned by

146DE2E!l 2A3 1B/E:
r ENANEY: dﬂﬁ%ﬁéftmrwué éd OMBMEM%WEWGS 404A8.
These cl ones were all of the human | /gysl'léb‘fﬁ?{ he zb
Scr eeni ng oThq%cm@%war@ﬁa%e%@eB@Pm g ﬁlwﬂlt c above
aft r th

Bionsd T STIRA- IEiSh: SeVtRLSubAbREE plcpflted, FSM was changed
Elh'pﬁéﬁes viPRCMBo 2004/ Q6 6:26/peCT tHeR2DClohG&0esdeterBIn@with the
screen for the presence of human IgLG in the culture

deserbed bedoBer f orm t he ELI SA to detect the

presence of human I gG anti bodies, 100 gl/well of 0.9
g/m rabbit-a-k-1ight chains antibodi es (DAKQG,
Qse8/be dpterrbantior &f the wais-ThddedtibodighbsBhEAe buf f er ed

| PB to_N Ve LI
?lanlcﬂgat(l on P%lf‘?f‘l%ﬁ’l“ )%’I? sﬁaﬂ-ﬁ@f@( ilé))fﬁ Hg/pLpnti-human Fe
bg&aé‘sbg gm%l}‘&ﬂo Pe%s@ﬁr% 502 RBS in shRBhaTeHadd wilide @BS) l&ﬁNunc

serum e Te nol ogi es, Paisle Scot | and)_ and
ThazisoZ0ELLIS.A0plat) (masam;)n ox@gmlghtraé eI {qnm;a(rqu @@,egblockmg the

e R S eyt BB 1 R 18! Pt

GQ&Ht}éﬁ ) & Wrddn- 2&@)’@3@/& 2BET0) palox sipaaataMik@re added. After
ostrup, Denmark) 0.5 g/m diluted in PBSTC was 10

adidabhtloﬂffblet 5hnausiibe p]@hes fvmre washsdand measquer Hylghe, eonjugated with
washed and subst%at e

pglkaldng rhosphatasg ( wnsd. ml%a% ﬂq&ﬁ% oL m%ﬁg-ﬁrléulgtq%conﬂl&aﬁed with horse
Dfa%?%l tdxidase ag%ﬂ&g'\ms adGE4. TRAYD in¥@sutioh 6adl RagWEWBIs were

nanu protocol and antibody binding
Wevashed\aall walb st teq A BACH( 2421 - -Azinchis-Btegigdbanzihéolisggulphonic-acid,
(BI o-tek Instr nt s, noosk USA

s Dragroshie \iutgin Sy Wi%adsdsgéf“r“?‘ ing fo e riulifbrurer's
VEM’(& %It?doﬁy BEhdMERAs efdern b agi BanEISHSRIISAereader (Bio-

ste for the presence of human anti-IL-15
ataiqlhstdlmmts;,ﬁNmnostkL,-YSf@ﬁém fic ELISA. To performthe
ELI SA, 100 gl/well of 1 g/m 1L-15 was added in
phosphate buffered saline (PBS) to 20 Nunc Maxisorp
patph 41 € Ky HB@Eélﬁ@l YEFiilg Mungin AaGIL-15 Antibodies
terrpe ature) ter bl ocki ng the plate with PBS
suppl enented with chicken serum (2 % Life

Technol ogi ©30 function 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-2RB-chain and/or the y-chain of IL-15 receptor.

Mutant proteins (described by Pettit et al.)were used to evaluate the
epitope specificity of the fully human anti-IL-15 antibodies, 146B7, 146H5, 404A8 and
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 (GIn
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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Pai sl ey, Scotl and) and Tween-20 (0.05 % PBSTCO),
culture supernatants were added. After incubation for

wa 2®4houes the pl ates were washed and a- Hunman PQIAB2004/000484

10

15

20

25

conjugated w th horse radi sh peroxi dase (Jackson
| mmuno research, West G ove, Pennsylvania, 25 USA)
1/ 5000 diluted in PBSTC was added. After incubation

f @LISAhodeterhite bivelihs ofibie &1L Wa sheddfiamditodizs! 146087, 14BTS 404A8
(2,2 -Azinobis- 3 et hyl benzt h| azol i.ne-sul phoni c- aci d,
R34 4044 dahll-1g and gy REIRIRS ) was added

ding t 4 :
e e At L
Elpk@éiny eaptesphatSbuffdred sdlinst(PBEE mtas, adWTtgg\gdﬁg A}\/Ihﬂisorp ELISA-plate
B2004 4

sgg%q%ﬂpﬁggg‘ﬁvgﬁéﬂgg /Etr%?ﬁgﬁg@ﬁ%é% slem et wih ghicken perum (2 %;
15;1ﬁefe|ch£618 s, Ballfe A %P ﬂa‘}ﬁ Yebén- %jggceﬁ’ ?)V\E| l(;),asle}?al dilutions

limting difution ece s (to O

964 vied HIE- 15 @tselsﬁc aﬁhleaodaeﬁmbm rlmmamdr A ftee sfagtdng fd-Eluman IgG Fe
appr.oxi mately ays. wth the above 5 nentioned_IL-15
EEP@Aga@thvef% asg (ke gondinmRyng s gy &@@Hﬁf@@ Penmgylvania,

t he %gmédt%gl eter ﬁaﬁggﬂmm A%e}:ﬁ%hngﬁlgk& escr ;Igf(% 2"

bélzmmblsl §@thyﬂimndﬂaiazolihﬂaﬂphxrmc}ﬁc1dmcﬂnﬂ]hagﬂosﬁiés Mannheim,

SBS oS A5 iR PSP S BACE riapsinding vas
r @6Maatel ht ¥SnAMSIET BOPRLIPAM RPWibREIEHsEANERS, Wikokki, VT,

to Nunc Maxisorp ELISA-plate (incubation overni ght at
r 8Bk enperature). After blocking the plate with PBS

Tobhnol ogi e NSRRI BuF R Tap8 snrgich ansihogiss hoB7. 146115,
Y10EBSThd A04RY {oHTE- ISURRID MATTL 55 Wkt pRAGAS Q'N)$$ﬁndl§SSQIOSS is
i ncubation for 1.5 hours the pl ates were washed and

4

mebeen @ Figneed. Nefjen d4eRuned HM46H5avwalebledo bmﬁlstpﬁmsai@ltant IL-15
WPt B BsBEbas it eay g S n QAo R Rpizea oy

| N2EBALh® MERS 1s]w1i':}ﬁﬂ thd RicHRddrBaiNes EIL- VEFHRE idefhct with the y-chain.
substrate, ABTS

( of the Ihz} Ywsbensos A9AAY| and 4PH R4 et hatk ablgltp hindi the amitant proteins,

t.i Mannh . dded .. )
Yo R A TR 08 55 g
bigpghia8 ofds-18Y Botat 498 Pdn B Bihd AN - ﬁ—%Qﬁe region that 1nteracts with
ELI SA-reader (Bio- tek Instruments, W nooski, gr\/I

Edwrmpélmin offhe 1byé r8mptarf iThist agrexfs wiitH thy diamhtained from the

Qﬁgc;l{f%r%.péﬁ ps@?{/sl 1%%%1 8 lﬁﬁ i u&gﬁl hrﬂ%w“ﬁﬁ{og%; %tf Itlri:eapresent invention.
As described in detail below, 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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effects, I1L-15 specific antibodi es need to recognize
the IL-15 epitopes involved in interaction with the
WO Reo2R{es2€chai n and/ or the y-chain of |L-15 recPQL/iB2004/000484

Mut ant proteins (described by Pettit et al.)were used

to evaluate the epitope specificity of the fully

hBxsmplert i - Vu-an8 ¥int-iRegiineSequenepsof 146B¥5, 404A8" and

30 404E4. The I1L-15 nutants used include IL-15 nutant

QL08S (A n at residue 108 was replaced by Ser; a

nut ati on i NTh&gudledstiiRiand idadeed atritnaci sejueaseofiradraantged Vy and

DB8SQL08S (A n at residue 108 was repl aced by Ser d
AYp-domaiessefi 1468 7gvera detstpiged vﬂflé&lerf@ﬁowg; prosggits; dihese

in both the. - chain r.agty.o i i .0l

5| RelBels BB e 9ARYE SOV AB0l P oBMB TR e oo
defuetiche i fbsdienglioé séduendes kreldnesp effirfityomatntationdif -cells during
146B7, 147115, 404A8 .and 404E4, to hlL-15 and to
nibearmunizaign of teadni8alTo perform the ELISA, 100 | of 1
gg/m [1L-15 or hlL-15 nutant 5 protein, in phosphate
buffered saline (PBS), was added to Nunc Maxisorp

ERNSPpiebatation f or coating. After blocking the plate

wi th PBS suppl ted with i cken ser. % . Lif .
10 Technologie&?“§§$§$@?§p§?ﬂﬁﬁgﬁ@3g%ﬁ@ +a§%ﬁﬁ%%ﬁ%%P%ﬁ§¥%Wﬂh

PRRIGh1 (1818 hbiitksisdbddit | ERSandP hedoRBnd td-thé InamReetdrLprotocol.

ant |1%)6)d|(esgwef1<§’ | ncubated. 5)After g/ashi ng, a- Huma% I gG

Fc conjugated with peroxi dase (Jackson | muno

rgégzrcgi \a{yeSt Grove, Pennsylvania, 10 USA) 1/5000

d TC was added. After washing substrate,
ABTS (2, 2" - The cDNA of RNA from 146B7 was prepared from 3 thg total RNA with
Azi nobi s- 3- et hyl benzt hi azol i ne- sul phoni c-aci d, Roche

15 DiAA@ViRstverss Trasoriplesanwith tafferRoyphaRingadsiicd Grakld, Marigheim,

t g, the nmanufa recr' s praqtocol {\ i ndi .
Bk e o B8Rk, RO LRREY BLBAS: Manaheim
( _@dng;, A ) AR ABRL(PronWeRPAEktding/tb the WmhifackierT$igrotocol.
bi nding of the fully human IL-15 specific antibodies
146B7, 146115, 404A8 and 404E4 to hlL-15 and to the
I =15 out ant ot ei.ns QL0 . > s shown in
Fb&#rm.eﬁﬂéiﬂ?ém“}”%ég %@%‘%g‘f%%%?‘gﬁn%l e to bind

20 to these nutpaiter phirdfisedpr ot ei ns. Since both nutants
carry the QLO8S nutation, the epitope recogni zed by
1¥aB7 and 146115 is within the critical domains of IL-
15 which in | the y-chain 20 of the IL-15
receptor. 4%?&?;)%66&%4@ were both able to bind the
mgpyant prot eAB62  t herGApEEK CAgCH gafllg Qg TES
recogni ze an epitope aqutside the (3-_an -chain
i fer acti ng ins o¥g &T.agAgééfquI&@%gEﬁd 146115
bi dtoIL-Q§6 t the chbaiTd tagtrcwW th  the

25 7-( ain of ft e5?L- 15 %?g%tor. ET igsgg%regs wWth the

data obtained fromthe proliferation assays using the
fully human \?nlti - | IS-, 15 anti bodi es of the present
y leader

i nventi on. primers
4 AB85 ATg gAC Tgg ACC Tgg AgC ATC
6) ABBg6 ATg gAA TTg ggg CTg AgC Tg
30 (6) ABS87 ATg gAg TTT ggR CTg AgC Tg
@) ABS88 ATg AAA CAC CTg Tgg TTC TTC
®) ABS89 ATg ggg TCA ACC gCC ATCCT
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25 As described in detail below neither 404A8 nor
404E4 were able to inhibit IL-15- induced

w@emiiofeeamt i on of CTLL-2 cells and human PBMCsPCBIR2004/000484
146B7 and 146115 were able to inhibit IL-15-induced
proliferation. Further, inhibition of proliferation is
achi eved byVbI30®KmMe§ the interaction of IL- 15 with

2084) 076620 B | B2004 FEOONBHES BXti S F A Rnd WL -

Regi on Sequences of 146B7 The nucl eoti de and deduced
am no acid sequence of rearranged VH and VL-domai ns
oVx146B7 were deternined using the foll owi ng
pr ocedur es. . quences give information

> regardi ng tﬁgq@a%gﬁl f/L germine famlies used; point
mutati ons in these germ ine sequences are due to

i 0 TS SRR e 6 o
\j%hwas prepgyed fromsFxaTeeyR4BRE Agbrddgme cel | s

RNAzol( Bi ogenesi's, Pool e, Engl and) according to

t (8 manuf actABl®s pr ot gadl ATTgDRA e Afér eAgchCThe cDNA

of \RNA from B7 was pr.e f t RNA wit h
10 1 689aw Rever%B:ﬁTr anscﬁ%%@?@%ﬁ%@%@%@%he
D'@gnosti CS ABMpH, Manphel AITW SERMEDY AC2CAGOTd( T) 15
(Promega, Madi son, W, USA NTP. (Boehri nger Mannhei m
cp., USA) ARG RNasi sATRRBhebapTedeA AT 16 the

uf act ur er,'s, pr ot ocqQl,. j amplify
VH’and wr r@ﬁ%’ns for %é%ﬁgﬁgﬁ(éz@%%dgreggaﬁs used:
VH FR 5 primers (1) AB62 CAg gTK CAg CTg gTg CAg TC

(2) AB63 SAg gTg. CAg CTg KTg gAg TC 25 (3) AB65 gAg
15 gTg cAg CTg%’gi%ﬁa@AégH’@ne‘i?H leader 5' priners (4) AB85

ATg gAC T Tgg A
cH) Rac 190 Mti206)° aak GRS SR TG o T 909,
ABB8 ATg AAARIAZ CTg TyeC TEC TUAgCT8yCRBRS 2Myg@gg TCA
ACC _gCC ATC CT.

(10) AB125 CCC AgC gCA gCT TCT CTT CCT CCT gC
(11) AB126 ATg gAA CCA Tgg AAg CCC CAg CAC AgC
20
Vi 3’ primer
(12) AB16 Cgg gAA gAT gAA gAC AgA Tg

PCR conditions used to amplify Vi and Vi 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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-67 WD 2004/076620 PCT/1B2004/000484 VH 3' prinmer (9)
AB90 TgC CAg ggg gAA gAC CgA Tgg VK 5 FRL 5' priners

WG 10040BS2RAC ATC CAg ATg AYC CAg TC (2) AB9 gRCI/MSBGI4/000484

5

10
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YRg ATg ACC CAg TC (3) AB 1ngA,-£ CQT'CI;AgT_?_CAT?S)AC'CA:\BCg
ACALQ (4) AB,,1L.gAA ATT gTg TTg g

g %&%T E>9/ﬂT OACA CAg TC (6) AB 13 gAT gTT gTg ATg
ACA CAG TC 458)0AB 14 gAA ATT gTg CTg ACT CAg TC 15
VK | eader 5 prinmers: (8) AB 123 CCC gCT Cag CTC CITg
ggg CTC CTg 7203p°AB 124 CCC TgC TCA gCT CCT ggg gCT gC
(10) ABL25 CCC AgC gCA gCT TCT CTT CCT CCT gC (11)
AB126 ATg gA&°@BA Tgg AAg CCC CAg CAC AgC 20 WK 3

g
primer (12) A gAT gAA gAC AgA Tg PCR
condi tions Lfggjé‘?cfvgg lify VH and VT, regions for
cloning 25 PCR Reactions were perfornmed with Anpli Taq
pol ymerase (Perkin Elner) on a GeneAnp PCR System

o tlonippef KpandVyen pGIMIT SdkecBird@ssenehs, Foster City,

Ch, 159 PR N oy ot s v

2pRAfied &R E-R50T6d BRA AR Uk AL PR3 Phacia Biotech Inc.,

~ 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

-4

leader primers, of each Vi and V. region were cloned in pGEMT-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 I. 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, SeqmanlIl. 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 Vy and V; -region of 146B7

Vu and Vy-regions from hybridoma 146B7 were amplified by PCR and
cloned in pGEMT-Vector System I to determine the cDNA-sequence. The nucleotide

and corresponding amino acid sequences are shown in Figure 2 (SEQID NOs: 1 and 2)
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55 30" 72 30" 72 10" 5 cool down to 4 Cdoning of VH
and Vr, in pCGEMI-Vector System | After anal ysing the

WEUR4pr@aAuct S on an agarose gel, the products MeT/E2004/000484

10

15

20

25

30

purified with S-400 or S300 microspin columms
(Amer sham Pharmaci a Biotech Inc., 10 Piscatawa

NI,
Usa) Figore I(FHQ TP &NQy: AExrd ), r@ecwaly-aaihie&amewor% GRbad

GrbH., Hi | : . i . .
FblehishiERy TR ReinRCIAS e BXBHUERAL. Pho gormiine family

! ﬁﬁrdlééz mfrl\aﬁ[@ﬂ 8f IMBEafcbfdﬁlrg( gmig’dmeglem ‘dmsgt_eV@S-ﬁl ¢Vigiksubgroup),

I n - Vect or stem ro a) acCcor n t .
BRGF e @Perssepem). dEdb (J gQEITy gl}bgfg&lﬂﬁlgw BAMoRthe Vi-region of

S PE O M LG8 R RIBS i g eomeny

Phveg siirfofaNdiohrregardiag [Vy amddVy+iddmainsdo blown atdke Babatfdatabiase

using. Q aprep Spin mniprep kit (Q agen). To further
ahﬁ&‘?&@%&l&&%&@ﬂ@{ REatEt}tgf/é’B‘é{‘,’V : S?'@H‘)“Ki ngdom and

Roche Di agnostics) digestion was perforned and

anal yzed on agarose gel. 20 Sequencing The V-regions
wExampde) 6 e n Adfinity barding oharagteristichef HEBIT- Vect or

System 1. T7 and Sp6 prinmers (Eurogentec, Luik,

Bel gium) were used in conbination wth the sequence

kit: ABI PrirseuBi iyt 158 vRAk1y5HcH suPRds RGBS resonance (SPR)
Ready Reaction Kit (Applied BioSystens, Warrington, )
Utdcheelogy ngjug mBLACORE!BOQY nstrignentde dfternine bpmgnolscular protein

reactions were. perf.oromed on a ABl PR 17 .

( PRSRAR Ay B DTiow ik o, St by HREHAC GBhal o the
agafyceasyarichited B9 bRIBEEAIINASH S bre dRegreINnkd.sighi®y a change in the
sequences were then aligned to germnline V-gene

s sepge peneenirgtiogpAtE suriaee leyer Affimty is expressed using the following
CREATRThE % Qlﬁégo fi?}% ge{tglg&gs'tagﬁ thrsgcg% %21:: g%golczif t 1%1%@% constant (sec”

and sequenti ng o n -re
any] RYL= aggtiatien Squiibrin comkoam =I4aBTMMW ad Hp+ dissedatinn
PCR and cloned in pGEMI-Vector SystemIto determ ne
tﬁﬁulélmdms“éﬂﬁféﬁc’elﬁd/gh@’l}\ucl eotide and corresponding

R e

amendan LIS (BII- 850 HibnCsrofbamack )15 frempwotdiffetent suphbiers
f k (FR d tari det.erm ni
 GGmBRGY eery Seades HES o Bt aieats Ropk FHL SR was geppted to s

CMS5 sensor chip. The compound coupled to the sensorchip is defined as ligand. In

OF

other experiments 146B7 was used as ligand.

In each kinetic analysis, the binding of the qnalyte, 146B7 or hIL-15
adapted to the ligand coupled to the sensorchip, was compéred to the binding to a
reference control CM5 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 K, and Kp. All data were analyzed using BIA-Evaluation Version 3.1. For a
bivalent interaction the model “bivalent analyte” was used. All analysis were corrected

for a drifting baseline.
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for the VHregion of 146B7 according to alignnent in
Vbase: VH5-51 (VH5-subgroup), D2-15/D2 (DH segnent),

wa kob/ofedbed segnent ). The gernmline famly for thECT/IB2004/000484

VL-region of 5 146B7 according to alignnent in Vbase:

A27 (VKI I I -subgr.ou nd JK- se Mor.e. ]

i nf og nat | onSfoe(g%?lgﬁ%\%%ﬁnéﬁ%d%ﬁtﬁaﬁﬁgﬁgéé ﬂ%“’n%?hﬂl%f’f antibody
t NelcEakads neabaa g6 bl dnYeldrhBMBRAT DIeddtivdd §OH{ twd different
http://ww. Vbase.com Exanple 6 Affinity binding

c FapRliars Amstunes apd PepreReh, at theTRAGORER00). blsing4@BB7wadigand and
A A 5 BB SRR B e st Langmu

5 datBrm ne bi onol ecul ar protein interactions according
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to the follow ng procedures. Changes in the SPR signal
on the surface |ayer caused by bionol ecul ar bi ndi ng

ot e A 42 R8I T st

exfpllessed using the following definitions: ka =
a ;gci atjon rate constant (M1 see-'
di

; kd =
gesosiation ratg censgambkeant  (see-1.07 (£ GA7)x 3’ MCisaeT on
el |t [r 1. copstant = ka/kd (M1), . a KD, =3
dﬁglggtﬁ:;igé llﬁ@’r?r%geqcl?flf%tr um const %6@(2@?) X K0 wfe
DiAfsk@ifitn dAuLRRT EshsWBE B, Per f ornegt @ hmpfhe
affinity odf@1 146B7 f0|rS 20*human IL-(_LS@%@IQEL%S . Human
r Eisnobiatiem equilibridim tonstartt §h,: di f f &3¢ GePpt Le&F B
(I mmunex corp., Seattle, USA and Peprotech, Rocky
HIll, NJ, USA) was coupled to a CM sensor chip. The
conpound cotplfe : by P e(g'!g
l'igand. In ot her}rﬁ%{é&@?ﬁ@ﬁ???%ﬁ%ﬂ%&g Segﬂg)géorp.)wasusedas
| ligensdand) 14683 ovaskisedas anatytal Wies thd deta bbiaitied gvepd aayzed using
anal yvte, . 146B7 or. hlL-15 25 adapted to the_ I|i gand
c il (5T Shngiathn by B SR e BTPHY Brnermressed. the
t gvidity beiHRAIFEdCRI by, sensor chip. Seri al
dilutions of analyte were tested (0, 3.125, 6.25,
12.5, 25, 50 gg/m ). Association and dissociation
curves wer eThe avidity b6146Bibfoo dB+15qThniuaea Coipdwismeddared as
chg)l Langnuir 1:1, to determne ka and kd and to
cal'®¥f*at e KA and KD. All data were anal yzed using
Birfe Basabidddd Rk MakehPR, 3. 1. For ' L !
i nter actli on the m)%&el * bi val ent 7?}?3%)/(?%1\5@!\,@;%88%& Al l
afiht disicriationeateeonaaitdg: for a drisfeings)bamel kgl - 70
WO 2004/ 076620 PCT/ | B2004/ 000484 To deter m'gne t he
afssastsdipn gawilibrivan constamtdBy, t he SHBF(ErF.40) xaf0® Mit i body
146B7 .was neasured for hyman re [ I L-615 derived
f 65%0?1%0%%@&%% COI‘SE?BB‘#Per s, ﬁmﬁg@éﬁdﬁpﬁﬂr ot ech,

at the BI ACORE 3000. Using 146B7 as |igand and

The affinity and avidity of 146B7 for Peprotech derived IL-15 were
determined also. No major differences in affinity or avidity for two different sources of
IL-15 were seen.

As is described in the example below regarding the inhibition of human
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 [*H]-thymidine incorporation. The IC50 -
concentration at 50 % inhibition, a more functional manner to determine affinity- from
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hl L- 15 as anal yte, the nonoval ent interaction was
determned (curve fitting Langnmuir 5 1:1). The

w@bdossrdego of 146B7 for IL-15 (I munex Corp.) WeSI/IB2004/000484
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nmeasured as follows: The association rate constant
ka; 1.07 ( 0.17) x 105 M'1 sec -1 _10 The dissoci ation
r dhese pppliferation phibigos gxperigenty was cpdcatgd3. 1 £ 0.91 nM. This IC50 is in

bt Ui Libri : 0 «
108kt Rt S AN BILCORE J0 K03 20 g 14687 as
0.188hd and fcotbit@ntiRiean A5 adwhatyte and YorFrmbd G/affihity 3&d avidity
(I'mmunex Corp.) was used as 15 ligand and 146B7 was
udeepsyements| aptainedpiEd t he data obt ai ned were anal yzed

using Langnuir (1:1) curve fitting the bival ent

interaction of the antibody was expressed, the

avixdiniple 9f  tTRdilAbh BPHYL185n deded TINFRH prodiftioun ibdi filly Auman anti-
146B7 for IL-15 (I mmunex Corp.) was neasured as 20

foll ows: Thdlaksawiikedienh rate constant ka: 7.30 (

0.81) x 105 M1 sec 1 The dissociation rate constant

kd: 1.45 ( 2.05) x 10"3 Sec-1 Association equilibrium

const ant KA THe. éittct ofFfufl) hudhad @81 5 dotibodied, a46BT, 146H5, 404E4

equi i briumconstant KD: 1.55 ( 1.24) x 10"9 M 25 The
afepfl A0$48 aullal-induged TNF 46 prodpefionrupy gudied usiag petrheral blood

I : ' ' Lfferences.i.n_.
T Rom AL PR o MBI B0l FERG o Bin

| rddedues.e Te @ealuatbSpéd iclasenibed tHerefidaeoftkadeinGb&EbOum I1.-2-
regarding the inhibirtion of human 30 interl eukin-15

( miqdiated TNEow peaglugtion weeslse examised.CTLL- 2 cel | s and

PBMC by fully human anti-1L-15 anti bodies, 146B7
inhibited in a dose dependent manner the |L-15

| ri@blicdtuge ol i feration as was neasured by
[3H] -thym di ne i ncorporation. The | C50 - concentration
at 50 9% i nhi(Hiresvers magtained HERPYHH64Rariie? mdd L-glutamine, 100

d ' af finit f - 71 004/ 076620 . .
poH B0 b0 b e il Gh BB oA L Tesmotosies, Paistey,
e)§eetladty ahé 1M heatinaulikRicketaB cdlf s@uR Y ERMlonEh Usall, OSQ)i S

in agreenent with the avidity neasured by BI' ACORE

3000 (KD 1.5 nM using 146B7 as |igand and
' SEAELARNe RG] bl nRRo ARML EEIABRNCNT | Ted T e

affTn and avr arty neasur enents obt ar ned here.
Fresh human blood was drawn from a healthy volunteer after informed

consent, heparin was added against coagulation. Purification of PBMC was petformed

by density gradient centrifugation using Ficoll (Pharmacia, Uppsala, Sweden).

Test Compound

HIL-15, lotno: 6870-011, Immunex corp., Seattle, Washington, USA.

hIL-2, Chiron Benelux BV, Amsterdam, The Netherlands.

Fully human antibodies used: 146B7 (batch: 070101) and
146B7RDIW07, 404A8 (batch: 030101) and 404E4 (batch: 080101) and as isotype
control antibody T1 (97-2B11-2B12, batch: 190900).

-72 -



5 Exanple 7 Inhibition of hlL-15-induced TNF-a

production by fully human anti- |L-15 anti bodi es The
we@bdoeotesed fully human anti-1L-15 anti bodi es, BABB2004/000484

146H5, 404E4 10 and 404A8, on |L-15-induced TNF-a

production was studied usin eri pheral blood derived
mdnbihjiioned human k- wmhmz}imaiﬁemdw@d TiSF 9 psedugtion by BBMC by

t he fEI I 1procedures To evaluate specificity to
IL——%%@E?@%— t of these antibodies on IL-2-

nmedi at ed TNPBMPYweldchitied Wagiplicsie oeadirigiitatelin 96ekéll flat-bottom
cul ture Cultlgres were maintained in RPM-1640 with 2

miytlate gl L anfi0R esllsys wellluln e presenes pr absenceod hgl-@j or hIL-15 and with or

5 par BRL M35 bl 5l ALY S DAPLAR Byt asnesative
Calohirsie 't iR A2, #@ﬁt‘ﬂl delﬁﬁ%cheﬁg widladdféCa 4 SakitRfe control for

peri1 pheral bl ood nohonucl ear (PBMC) Fresh human
blproliferation d Callmwereainoebabelafbt Vﬁyhmu’s ah3 E€randf3%CO,. Supernatants

c G PP oo e AEHVBHo PRSI BT B dy(UrGy Tech, Utrecht,

d N FHaadient centrifugation using Ficoll
(m%rﬁnac%a, Ei'l%[opsal a, Sweden). 25 Test Conpound HIL- 15,

101 ot no: 6870F1gqleffectsmfdl46B7 end fn jsoSpatconiegl aibbdyngerernested on IL-
USA. I L-2 B
N&Sn@?fﬂaﬁ%é N&ingonwggﬁy i‘?ﬂ\féoaﬁ@ H§g‘&}t di’lbéﬁ -mediated TNF-o
e e el ———

c anhibi hilanbiihdgd TNK-8 praBitfie? Bligurebit Chata dﬁ%ﬂﬁhﬁhy Vcﬂunteers
WO 2004/ 076620 PCT/ |1 B2004/ 000484 | nhibition of huma
| Larg shopys 40454 apd 40418 verqranpbletoTrpby hpk-dduaducsd TNF-OL production.

15 PONE, 00 2Nk iy B S LA 1A B on

plafedigted TNF-% prB&udRhwasROAluXel | NolnhiBRioRIFIEICRedibted TNF-o.
absence of hlL-2 or hlL-15 and with or 5 w thout

amroduction Sras indupediby é4637é6'1‘lglpre 5§ oNprdoke depenéend ynhihitipn by either

( SRabR o 10883 Bis Sty niiGe et TOERRE o "cont r o
for prolife Q%&pgﬁ@nk hYBifiéh e ﬁ%dfaférd -{aégﬁfbéuction was

at 37C and upernatants were rveste
20 quseed oifly byyHd6Baud hotdhy mm%ammasbwhawmmpeﬂwm, specific for

Utrecht The_ Net her| ands
5; IL.-2-mediated TNF-o. production 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-15 antibodies
25
Antibodies 146B7, 146HS5, 404E4 and 404A8 were tested for their ability
to inhibit T-cell proliferation using CTLL-2 cells (Gillis et al., 1978) and peripheral

blood mononuclear cells (PBMC) using the following procedures.

30

-73 -



10 The effects of 146B7 and an i sotype contr ol

anti body were tested on IL- 15-nediated TNF-a
w@e@dontsedn by PBMC. 146B7 i nhibited hlL-15- meRPdEIB2A04/000484

TNF-a production in a dose dependent fashion, whereas

sotype control antibody did not inhibit
hliﬂ];%l?ﬁggﬁjuced TNF-a production (Figure 4). Data of
two heal thy Giﬂbﬂégﬁgx‘é%alﬂtﬁﬁle E&?i@mﬁ%ﬁ%ﬁwnﬂ@%ﬁgmmm 100

were unable to inhibit hlL 1 i ndu TNF-

pIduLpenivillin] 500 pgkuistreptottyeins(ded vdd @d)Ih)Ll&f Tdchrologies, Paisley,
anti-lL- 15 antibodies, their effect on

2-Seeting) and Tl heapmaativatebistalaalt éwmﬁygdonwtah USA).

5! | mjc e c@ﬁs %EELTW %&i f r82%§§je %‘t;ﬁnedéﬁlggéj gl]in a’%‘?né@@ﬁned medium

|h rshp;ldemlemad b&téxéi&thms hM{@nroﬁ%ﬁﬁlM\éﬁmmerdam, The
LL-2- TNF t A t
Ve RN 2ot Sirrea.Br Rl dited S betpre gl ST Oh Cfcesperiment
S@fL@Q'&IINe&%%Ee@ﬁge@%eWe %‘Héé and 404A8. The

inhibitory effect was specift hl L-15;
| L-2-nmedi ated TNF-a productlon was not inhibited.

( ; A~ %5 cells and
PBNC by ful |PYe§hQﬁ§r§hnﬂﬂbd>d ‘M&s éﬁv@rﬁdlﬁﬁﬁbﬁ&}z{blunteer after informed
Anti bodi es 146B7, 146H5, 404E4 and 404A8 were tested

- f ¢enseRbibeparisi wag @dded egtinsticopgulatiane Phrificaionfof PBNIG was performed

G |lis.et..al 1978 d
oo b digientiionsu iy pome D ibsr S vien
foll owi ng procedures. 30 -73 WO 2004/ 076620
PCT/ | B2004/ 000484 Cell culture Cultures were
15 elieglGemapeundn RPM - 1640 with 2 mv||_ gl utanine, 100
U m peni Cigyki mm
Life Technol%%l gjé 1&tglal s?m Oﬁt gﬁ’&d%gt&% %Sﬁhg{& USA.
heat - i nact i \ndit-€g ChﬁbﬂlBeﬁéiluf{ B%néumtérﬂalﬁl DheNettetibnds.

USA) . 5CTLL2 eII (Gllis et al 1978) . were

mai nt ai ned @Rty Wbadice pssddaet Thbd %ﬁﬁ‘f‘y i fh1s reprehehogyn in
Wi ( n Benel ux BY, Ansterdam
Tt?ééhrg@ 7231%2 54 As?f g%/ﬁeég for hlL-2 for 3-4 days

20 before t he sana{IL-ldfantlbedlexmadlanBBMC 3Fhys: 246RT (mtahe 020101),

oapian it Dpbli o andes i of0 Y by “Fr ech human
bl ood was drawn froma healthy volunteer after
i nf or rred consent, heparin was added agai nst

c diahijbi lli- b9 PRNIweed (HFvIE-2 pnadiferabipn by anti-11 -
densi I. radl ent centrifugation usi ng Fi col |
(.'iﬁél .ﬁfg 2 Uppsal a, Sweden).
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 pCi/well, Amersham
Life Sciences, Little Chalfont, Buckinhamshire, UK) was added 4 hours before

30 Tharvesting (Harvester 96 Mach II M, Tomtec, Orange CT, USA).
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15 Test Conpound HI L-15, |ot no: 6870-011, | nmunex
corp., Seattle, Washington, USA. hlL-2, Chiron
w®eralomwe2BY, Ansterdam The Net herl ands. anti - PCEIER004/000484
anti bodi es used for CTLL-2 assay in this report shown
in Figure 6; 146B7, 146H5, 404A8, 404E4.
anti-|L-15 ahtissbevedn Higwer 6.dF- ﬁsn@%ém/lsferail% Bf CTLL-2 cells was

g g%{tn% sedglé 8]{%% deqeﬁg ?%#1%%@1%%9%%6% (21(9 Qkpaé %4%3@6(1 by reduced

h I[ﬁ-I]éThﬁdl@@&JhnEﬁprraﬁop r Blottf 404&4i amd 40 A8vdre lthabld fo block I1.-15
ant i bodi e 25 In ach_e ? iment, cells were seeded in
t ipgyrced BF lPrrartl%Q F pfg‘? 5x103 cells per well in
5the presence or absence of either hiL-2 or hiL-15. To
eval uate the effect on proliferation, each of the
f qohibaioniof IE-15 (AHt-i Howtikdb-2wndeced RBMC prelifemtionibg anti-I1.-15
i ncubat.ed for 16 hours at 37C and 5% CQ2.
[ S dine (1 G/well, Amersham Life Sciences,
Little Chal frsy #éi%l&hﬁﬁ‘&mtﬂpﬁlcat@ﬂ 93\@\%113@‘-@%&061 ﬂl%r(ﬁunc Nalge
before 30 harvestl ng (Harvester 96 Mach
Orl\augdntématlbﬁaﬁ) Denm@dk) \D< 20beIs pe6HR6ll i?[ﬂi/s p&zaﬁw @@Bdéhﬂ;e of hIL-2
is shown in Figure 6, IL- 15 induced proliferatio

10 ofor Effirls and ghq antighls 15 arithodiescdoncamayalis 4o (% Wébé?ﬁlbIOChem) was

7
B e e e e a%ﬁcf\@*%%m a
We78C uiidbYEeCO9 [BHTk: %ﬂnidnlé(l Oihviele A rpérehdnh BifetSciumced, Little
CTLL 2 cells. 5 Inhibition of hlL-15 (hlL-15) or hiL-2

chaklent, Barkinbaashiree HXDiveas adgedi e hoyrp bafgre haryestina(arvester 96,
%] I r ntriplicate in 96-well U bottom
pla %Iﬁﬁaﬁé’é{;%ggﬁb ‘Nunc IIonter nati onal, Denmark), 5 Xx
15104 cells pe1r46M|wasuametmenmbemnsen@xceaﬁsﬂm@n@ﬁuielmc&porauon

10 or hlL-15 and the anti-1L-15 anti bod
o&ﬁé%\ﬁwaﬂfmly@nézthwfm inlnhited thilémtlvmgcéa el &Y nM) (Figure

°]§ gath %dﬁ?ﬂlta[na 40ﬁ%§ rvgerrg Phe(tgé/%t ﬁlgék %@h ucesc'i PEIE proliferation

[ JFiglirasrg-o). rel6Hs vals/nue tdstedAdedrding o UhhebBeicdeas previously
Little Chalfont, Buckinhanshire, UK) was added 16

hd’lﬁ’F@mé"é*@?P@nH’&P"iﬁestl ng (Harvester Tonmt ec, Orange
I .
20 <5 ] 300 0 UAAS (T i v

t fadsoesfvahletedlfnhﬂlblrteﬁ’dctp oollL2anediated ptdlifa@tion. 3thne Of 194 tested anti-
Fi
n IYL 1(5 a{n%%cr)gies exhibited an effect on IL-2 induced proliferation (Figures 7-9).

Example 9 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. MDXO015), Medarex Inc., Annandale, NJ, USA.
30 '
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7). Both 404E4 and 404A8 were unable to block hlL-15
i nduced PBMC proliferation (Figures 8-9). 146H5 was

woodo4naskeed according to data obtai ned from prEeT/BE04000484

10

15

20

25

30

performed experinents. 20 To ensure the specificity of
146B7 404E4 and 404A8 for IL-15, these anti bodies
i ; fpan (e r effects on IL-2

ITEI t d : i, -

redated b &h@ﬂ%&su?asm?ﬁg 8jtn, (SN e o b DMSO (fnal
P aRhidre 180 infm()Find Wh&@sin 0. PM NaECayfieal dilttiom mg/ml, Sigma). Per 1
anti-IL-15 antibody 146B7 binds to human |L-15 present

omg (ﬁ‘@nhbh@h(dlﬂgmsn Té@lﬂ @l@rﬁﬁdﬁ hu%mmmiwnmv@é (dark, 2hrs, RT).
bR 1oMReP BB B4 G Lo S0 A B (10,000

' 72
T e S i

| bistiN: ITyxdrfo]iwmgdlaw auidenttation PAbioSnyeted antibodies was determined by
dilute final I 00 mg/ M) and then

B iroPhg Rﬁ%&ﬁqsﬂ%ﬂ %%P@i Jbﬁf’ 21810 WPri, Sigma). Per

1 ng of antibody (diluted in 1 m), 600 | of biotin

sol ution vvas added dark, 2hrs, RT). 5 Antibody-biotin
séh naslldealyzerTMdlaIyS|s

cassette ( 1

Net her | ands)c}‘ ( @%“Wf bﬁogi’%}% ObF% %uﬁ{h %EKF ﬂgm healthy
bivekuinfeersT ITBNICk haté agtuiléed/in RRVIC 636140 @mwmmf(er Europe) supplemented
b| otinyl ated anti bodi es was determ ned

&me@m]émdﬁéi /), eﬂrmwrach@ €5®ngop) éarglélfarw Q?s?@Ma Bioydhittaker

S TR B A 2L i 93

PRM:SmWRI T 2Cddlyb (57@@) lafd R stikRdlatet Bham()twmhe[ﬁwwaaﬁnger
suppl emented "with penicillin (5 Um), streptonycin

( Seedfiemn)., L- gl utam ne (2mM) (Bi owhittaker Europe),
and 10% fetal calf serum (Optinmum C24 1, Milticell,
Wsent Inc.) for a 15 maxi num of 2 days (37C), and

Wel &y shiofehgt ed with 500 Ul | FNy (Boehringer
I ngeThein). Flow cytometry Cells were pre-incubated

with 10% hurkslls mr@eneumt(b@teé with£Q%hymen ABgerum (CLB, Amsterdam,

SRRSO A R AR LTS 0 8 peniin

gg&lﬁﬂ Hirdptotay€ih (5@ [Ikﬁﬂﬁ),(IZEManﬁlﬁb ohM) (BloRvhifrkep Eglopa)ighd 10%
fetal calf serum (Optimum C241, Multicell, Wisent Inc.). After permeabilization (20
min, 4°C, in Cytoﬁx/CytopermTM Kit, Becton Dickinson, San Diego, CA) and washing
in Perm/Wash™ buffer (Cy’toﬁx/Cy’copermTM Kit), PBMC were subjected to staining of

IL-15 by flow cytometry. Continuous permeability was achieved by using
Perm/Wash™ buffer (Cytoﬁx/CytopermTM 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/W. ash™ buffer, cells were subsequently incubated
with streptavidin-phycoerythrin (DAKO) for 30 minutes (4°C). Fluorescence intensity
of at least 5000 cells per sample was determined after analysis by flow cytometry
(FACS Calibur, Becton Dickinson) and gating on the monocytes, using CellQuest Pro
software. Data show the stimulation index (S.1.), which is calculated as follows: S.I. =

(mean fluorescence positive staining)/(mean fluorescence background staining)
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fetal calf serum (Optinmum C241, Multicell, Wsent
Inc.). After perneabilization (20 mn, 4C, in

W@ya0s07662@Cyt oper MTM Ki t, Becton Di cki nson, SanP@i/Egpo(04/000484

10

15

20

25

30

CA) and washing in Perm WashTm buffer
(Cytofix/CytopermimKit), PBMC were subjected to
staining of 25 IL-15 by flow cytonetry. Continuous
per meabi | it s_achi eved by using Perm WashTM buf f er

( SHESPSESAS Kit) throughout the staining

procedure. Afd @itect NCUb pidseer ih h@neahanosiel) cytospin preparations were
bi otinylated 146B7 or with biotinylated hlgGl éZO

ghrade of $thotd oodi@mplend Adertspimgingdovat Ax\ids et (304 plaonto

cells wer ubsequent | y. i ncubated ..with . .. . .
 SPRFERSP TR iFEErR Tiden (M eskieBy stdsh Wt air-dripd &= Py yin)s fixed in
Fb%‘iﬁﬁﬁ%ﬁﬁlehﬁim$ (/) 49¢), Yash&P®ith PBAGnE Qlrl Eidd®pain. Before
sanpl e was determned after ‘analysis by flow cytonetry

( FaGSngGalyidspin, priscetoms Diack perowabilizedingZB$ (rg0d P sapenine; PBSS),

{ [ Cel | t. P ft . Dat
¢ RO Ve e tpvpngt g At Seedify H O endogenous
f QbtoRVmse Setlvity, cytbdPr@Prebhid@bRSR e GRcUDARKH WiE0.05% (v/v) hydrogen
staini ng)/ (mean Tl uorescence background staining) -7

6
Woerpadie/ (6266 pdi lwetnin drioaaidqdoashate Pukipld b RanpsRi) After

To_det ect.l baed5 j : , i
T 5 3R G O PP e
S phanafaeireovhstuotichd Bivth BlodkZDK|t) VectvoLab., DAKO). After washing

Superfrost(r)-Plus mcroscope slides (Menzel), slides,

wavith BBSS,qionegpegilic bmdungsites werehlosked bypipcubating the cytospin

na af vy . ) .

LSRR SURPL B0 ik SR AR Wi
p (Bpmim)tih PBS SieTleredernestospin peeparatioRBS efetinButifyed with biotinylated

oni : .PBSS .whi ch bse I d .
P stbRg i B S SRR R S rmiain
P%B%leg(@& Sifibitiyited ﬁa&aﬁmhﬂg%ﬁmg%h%ﬂwn@pmm, DAKO;

i ncubated wth 0.05% (v/v) hydrogen per oxi de (H202)
dilt 100eid PBSS; comthiningd%d hpmos gihseruiny B erin,(RP. SAMr wBhing in PBSS,

in RT). After.. hi ith P d bi ot |
s B RO O P e 3 ARG ST B 03 me/md)
REd H0L (@0 @A§,3®Q§Jﬁﬁ1§§§%ﬁ{&i K30 mNEGIEPL.9)- 8710 r3flEek (RT), for

i
After washi ng h , hon-specific binding sites
wiheeddt¢ationed HRP acivittyaGyingping avery weshsdrwitlprapmeden water for 5

wit.h 10% (v/v) .hu 00l ed AB- CLB ter .
N it R i R i BB A Forep i 8 ien
PrEREAEtdpGReMRF BndtheialmRtbsyiridentbeddedit Rtfebunpbi Sgeatgel
anti body (60 mn, RT) and, after washing w th PBSS,
Wi(PRED). ept avi din conpl exed with biotinyl at ed

hor ser adi sh peroxi dase (strept ABConpl ex/ HRP, DAKGQ,

1: 100 in PBSS, containing 2% human AB serum 30 mn,

RBlow Alfogtetyashi ng in PBSS, the cytospin preparations
were incubated with 3-am no-9-ethyl carbazole (0.5 . i
ng/ M) 20 arRindipgaf (8087 tg IFNyrstisyHatedhuman groaogxiesis shown in

( %qunryllo.p Eiéltil%)latéé) 546:!507 lﬁk@sutto%sﬁlﬂfatedfrﬁgnocytes showing the presence

of IL-15 in unstimulated cells. Stimulation of monocytes with IFNy leads to a increased

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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the detection of HRP activity. Cytospins were washed
With running tap water for 5 mnutes, counterstained

wowvdah/oh@eomat oxyl in (DAKO) for one mnute, washrdT/¥B2064/000484

5

10

15

20

25

30

running tap water for another 5 m nutes, and enbedded

in faranount or glycergel (DAKO. 25 Flow cytonetry

Bi ndi ng of 146B7 to | FNy-stinul ated human nonocytes is

S e o@vtobh&@His@y10. Biotinylated 146B7 binds to

unsti nul ated nonocytes showi ng the presence of IL-15

| n unsti nul dfigaredd| shews Staimimg af]nxmnamr&lonmmmwldsl%]}h or with the

d 30 bi A46B7 to th
cSPREOE PRy e e Sed ainin ofage OHePanm aspsgria attr
Thﬁcub@ﬂﬂg 1Rl ce B twitAOAYB 7 i Fot Yv?tﬂ %cdrfnfoi Lu?aﬂ%' Ngd WMorifhgly, 146B7

unstinul at ed nonocytes. Stinulation wt
i andsddbslShin ﬂimrwgytwfs atd thidl binding m:ghpreguﬂatedaﬁdr stimulation with TFNy.

205 T A0 Yoot Hiss S PoreRLnR S FrHHEG YN st ry

Figure 11 shows staining of human nonocytes with
146B7, or with the control antibody, hlgd. A clear

r dexample AP n HHeman hmtl?Ht-d)ﬁ) hatibedys140RZbindd IB{15dn thsues by
i ncubati ng the cel.l.s 6B7, but not with the
control ant i BERyHoixe gl? ép'y, 146B7 binds hiL- 15 in
monocytes and this binding is upregul ated after
stimulation with IFNy. Figure 11 also shows that

| Lestcompoundsy i s primarily intracel lular. Exanpl e 10

H b 146B7 hi nd 5 t
bﬁmﬁo%mr%‘*n%ﬁ%’ 6 DI AR sl Sbalied Aishinrorid Snsent,
pi@msaN iladsken,/Depaktnsehti6f Bé!ﬁﬁiﬂt@& gYVeE&teRs Ehﬁ@filt?ch{?ﬁltal,

0

Ziorﬁ nsent Loui se Vil adsen, Depart nen
333%‘? ofte Uni versity Hospital, 15

Copenh 6 t

I\/DXOlS?gﬁm glar ex, nan m&@lﬁ ﬁéﬂm&% filgtNtI)’nU%‘?

146B7 and human 1 gG N hydroxysucci ni m do- bi ot| n
. uted_in DVBSO (final 20 dllutlon

ALLAL 42 NaHCO3 (final dilution:

myia
o, A 5 A R o s
R'd)lquI‘AﬂﬂD magiyd Jeindtthen imdl. UM NaH@6s (ﬂma?l Idyla’ﬂﬁh ilnm@/ml, Sigma). Per 1
sl defan’u{)gc%ye {dﬂwlegil 1g|1yn§1 )S6O%apslso%§)1otm solutlon 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

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
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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MACO, Pierce, Perbio Science, Netherlands) (ON, 4C) to
renove unl abel ed biotin. The foll ow ng day,

w@orvgenise@t i on of biotinylated anti bodi es was PCT/IB2004/000484

10

15

20

25

30

determ ned by 25 spectrophotonetry (U trospec 2100pro)
at OD 280 nm I nmunohi sto chem stry Tissues were

s g HeRBET, nogerpeeific binding sijes were blockadday wgubzttmgsﬂu@tlssue sections
t 0
ZS&? Hdﬁ?’}s E‘E%ﬂ éxiolgcg See%‘%ﬁ 88%, %xin lggkeﬁﬁ%s) (30 min) in

acHBS?ﬂ t Serurd &dsivdetsedVeET gnd mu&@tw&e \suﬁdeqﬁblﬁ@‘%{m&ub/ate)i with
dr ogen peroxi de %11202) diluted in
im arvisatibedy (P8 op hiekth) diedrir PBS goptgining 2% human
3 g LHm'lo E ?’Iﬁ%‘tga ?S%ctl&f) %?%F E&egl’ﬁé‘é{?g% e Aﬁer Washmg in

t msmnwfsamtsectmnssvem ﬁtcublattted oiith s(erthtB@brﬁblef/HRIg(D{AKO 1:100
Vector Lab., DAKQ) . After washing -78 WO 2004/ 076620
PETPicdin & BBroniegHung JYe mmsssB segi; é&éems Rd) b FW@Shmg in PBST,

B N R T G U AR S U

NEO. Bda‘l/d),aindedlu(lﬁz&etatml)uffer (5PRST, pEBé 0) forvidsminutdst(BA),ofbf the

e
' '&oﬁﬁgrs%{ktda&l'ﬂi ReEntatb R D AK APfo? 9he' MihaE, WEkhB thh%nmng tap

Sections were vvashed |n BST. After washing
PB&Te,r fat inotheg Suvingtess dndrfnaliy embeddediatfadmauntor glycergel (DAKO).
st rept ABConpl ex/ HRP (DAKGO, 1: 100 diluted in PBS
containing 2% human AB serum 30 mn, RT). After
V\@&bﬁ]&g in PBST, the sections were incubated with
3-am no- 9-et hyl carbazole (0.5 ng/m ) and H202
(0. 01%A clesr ostemlasmiasleiapgobirrataocy sy inmaoriph akig)was gbserved after
1gt 1@%{1&%6 (sg[x)ons (V?%l t4%§h 119ut%%£ %?th'tl?e co%ftrorlﬁl %bo%t Iél\*‘lguye 12; 146B7

Sec running tap water

Mistaitisels.-15 pdmlﬁﬁeﬁ{@é;tﬁioﬁﬁés wbthihch mﬁﬁpmhc plaga O for
one mnute, washed with running tap water for another

5 mnutes, and finally enbedded in faranount or

gl ycergel (DAKO . Results 15 A clear cytoplasmc

stai ning of keratinocytes in psoriatic skin was

oBxampde 10f Hhuman tAtILADYS hntsisedy B4B7 klocksAl-15 MSBI’D mouse-
but not wth the control antihody (Figure 12; 14

stains |L- 13‘% "t"fsi}é ckB’f‘%ﬂaFn% igantdphibition of ’f"é]i‘]mmatmn n

psoriatic phagSsthrit Wﬁ man anti-|IL-15

anti body 14%’%7 Eﬁo 5 |ancglé? nouse- human

ti ssue chineras: si gnl f| cant inhibition of

[ Itammtio in both arthritic and psoriatic tissue

TE?L@&FP&B%E%_ G B%ls 25 Synovial tissue - obtained form

patients W ifynbyikEiNshe- 6GHMBR fthfpatients with juvenile rheumatoid
arthritis, after informed consent; Alexei Grom, division of pediatric rheumatology,

Children’s Hospital Medical Center, Cincinnati, Ohio, USA.

Keratome biopsies - tissue samples were obtained after informed consent.

Louise Villadsen, Department of Dermatology, Gentofte University Hospital,
Copenhagen, Denmark.
Antibody 146B7 (batch no. MDX015), Medarex Inc., Annandale, NJ,

USA for psoriasis experiments.
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i nfornmed consent Loui | | adsen artnent of
Der mat ol ogy, A@H@Xﬂf‘@bﬁ?a@é%‘? t1 - 'D, Mgdarex Inc., Annandale,

6B7 (batch
VBT LaT e e o “’ﬁ%ﬁwﬂ‘f’s ,(auéA for

psoriasis experinents. -79 WD 2004/ 076620
46B7 . (batch no.

PCT/ 1.B2004/ 000 Antlb%l
1@%—&Mﬁ an, SFoviel tissueghimesgs, f or

r heumat oi d qfr&éﬁrs'yhbﬁaletwﬁé éaﬁﬁ?ﬂ]&sswellélo‘ﬁ%éa%érh plt§eﬂtﬂw1th juvenile

SCI D nouse - human synovi al tissue chineras 5
syh@waamdtarthsmaﬁ%mpinegeme@cmemtﬂuagmd Sémples pate ailested in sterile

uve heunat oi d thritis after.|qint
eV ed [ TR mie. et poviahtisie suplervgere
C@lﬁtﬁbﬁglﬂﬁﬁnxéﬂ tB“eﬁﬁhrE h@ﬁlk’}gerfe'iﬁgﬂ'% BESprep B Q\/Iﬁ{&:ﬂ kiSsues (2-4 grafts
synovi al " ti ssue sanple were “thoroughly m xed
e PSUABEMEAL &6@ @‘rga?etrybng piteardre pngpﬁcchsub@ntanmlmbeu th¢ baliad

( r an| 100 er .one si.te .
Ao Sise rsfasieir i nEdoitat et S 4SO s ip) or
MPRY dnlide iapor gxaﬁ%alaﬂfdﬁ%ﬁ) and saﬁhﬁlﬁﬁtaﬁ&ffﬁéyéeﬂ 14, and 21.
146B7 (500 g, 1.p.) PBS on e day of gr
i ApHEAS ATEre s\acnﬁn@d @md@w‘s& pmsmllnahnwtlpon Smalgraﬂﬂwemmdmsed and
cri.ficed on day 28
él C?@n}ﬁ nagP OEH‘?‘ Tolvam:-{ grafts were excised and
pI aced on formalin for H& staining. 15 Quantification
of  H&E _staining of tissues from SCI D nouse - human
S M@q:atmn E staining efdissuasdiam SETIPmoense ethuman syhovial tissue

d%ﬁ%&%@%&}%%& H1§00h%1%583§oc t%er @:22 §_‘§n:!'§§§1

from SCl D nmfﬁeeobtahnnMgﬁylnmalgad (2606)82060 qbgﬁ@f@sncsﬁsl dbfhined
a X10 a@ ective (Zeiss m.croscope; AXxiovision

moysh 7 %%SWGWW%@W%@ XJ§eobisctive (Zeiss

Sﬁgévl?§ % %%‘%Vl\é uc gg/apeg %é%‘glg%sc&@ﬁft al;&@w&%sg of Photoshop,

escisionecd (AdobsiSystiB, Moahtin vweweCah aﬁ@fedaébdats lBOObBﬂ) pixels.
§{7|te0t he ovelraéclr ngil n|n of the tissue on
ity cagh sgetionsiy &10 FPgisheten oS &9 %ﬁsh@éleﬁmap everall staining
( BPHeGisVRYh AP entfl@fshidd) uRk’t@xus%léQ"tlBH of glll 6288 Sudi®) (m#Ak wand on
optical density plot of the selected area was
gdaEmackds witll toloenoe ), s aptidahderisity phatiof thesakected apsackeat

L e TR T ———
aﬁﬁtcﬁgﬁ‘ﬁh Bbmehan@s sm@gh%hﬁy 9Re bABRGIAMWANY sOBctBR SHISRMRL was

with tolerance 10) aining intensity was
quantified (magic wand on background with tolerance 10). Staining intensity was

calculated as the difference between nuclear staining and background staining. This was
designated the cytochemical index with arbitrary units. Data are shown as mean and

s.e.m. Data were analysed by Student’s t-test.
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calcul ated as the difference between nucl ear staining
and background staining. This was designated the

w@ydosoieed cal i ndex with arbitrary units. Dat aPEr/EB2004/000484

shown as nmean and s.e.m Data were anal ysed by
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15 days, or 146B7 at a dose of
10 309/ Wgngkeenydayss andi 15150nmelweﬁkr thé 1ast demeoh,aﬂice were

| sacrifi
i pscland £ e Gt AR s iR tpspetidf gpsies were

f |ﬁ>xedl in forfatimdri para‘fﬁﬁ epdeadihi in@sbRdd hm&miv@hé h8Pghd for Ki-67

§§ ea(ni urFi and for Ki-67 nuclear antigen
(lli‘?1 i SWQ}QM i fication of i mmunohi stochem cal
staining of tissues from SClID nouse human psoriatic
tlssue ch| meras The H&E-stai ned sections were

f 1ramlud<ainsmbhdnlilbailsﬂa&§1ﬁg oMissuedFa S AD mouse - human
p ak%ce%ltsos (rated fromO0-3), and nunber of _
S HBeIERucl ear cel | s 15 in upper der m s.

The section r at e
nunmber of cggﬁt}% E%}rge?ls%éé%oy ?%unai E;éec OF &Rt ema&ﬁhlclmess (),

v afade of paekerhiosi4 (lrattei:lefrcbm 03¢ hlnd m@AberRf infinftifoMBhEnonuclear cells
cal cul ated an e data fromeach patient were

{imper dertis;s %?ﬁ“%@n@l for Kig WTRAValﬁﬁdfé forzmmber of cycling

Mcé‘rﬁﬁﬁd‘c@/EHs b t [ at, t

dar kest stg?lﬁegﬁ%ﬁgﬁJ el g,é u%%g&ttﬂg@?ﬁﬁ% ‘f}f ﬁaat{}lsﬁ goup were
Terdewated.candtthedatu fioar cach patiaiteieré smmuﬁ@!d a8$ndali@nd s.e.m.
relative surface area) are considered as a neasure for
infiltration. Injection of 146B7 reduces the nunber

of CIDVRIA tlodéli ng cells into inflanmed synovial tissue,

as conpared to vehicle treatnent (Figure 13a,

p<0. 05). Fi M;cprescom@@bamau@(:of dectisdsrshb wed tat tHef Retost fdined

13C t f | t
ikt BeHont > B Thieloss, i it of Pidleenasireshas the
mehimee saffaceelrday awd doRsidareld a8 H‘hlle%bure%r hAMRELRY hjggctlog 9f 146B7

icle treatnment SFI gure 13B). SCI D psori asi
re uces the number of infiltrating cells into 1nﬂamed 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 um), CsA
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30 Figure 14 shows SCI D/ psoriasis mce treated with

146B7 or control treatnent. Conpared to the vehicle,
weBB4/07qepect i ons of 146B7 reduced the severit yP@f/1B2004/000484

psori asis eval uated by epidermal thickness when was
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10 eyodteiniiyedlgeattel te ¢h@sdlrfme bf thetchmmnﬁohe&s"rhwﬂa@rthasthe Ki-67 protein is

m t t .of .the 10 ' ' to,th
BRI gREe ety st Rbe ol el UPRR TN a8 gss), butis
P ra%e%'t ﬁohﬁrestlﬁ{ @gGQUé}( inftkedltlan dGEd1ER RAAGE for etk hfiing the so-
cell cycl , and mtosis but is

al@g]éfm a@m qu giwen @ll(pq)gl)a}mn 7 feduegs the number of Ki-67+

F i gﬁwrﬁv”l%%%% R dAES IR R 7 S AT 2Lt dac7

15 g ) Ki-67+ cycling keratinocytes (Figure 14E):
PBS 247 9 77.0), CsA (116.0 24.1), 146B7 15 (73.8
9 9) Tr eat |’ilﬁrmttnmmt\hit}146w7 inhitited tteelintiteationfof hmﬂmInainry cells into

nf | ammat or ceI I.nflanmed tissu u
Ste BPREIa AT Lokt Ker RBREETIoFe in SCID

Sﬁl@e w'fﬂl“eﬁg%%ft%@ hihgh BE&rﬁﬁc li‘)%[@j?@s RSQIh kw’%thlq|4€Bt? ®&duced the severity
treatnent W th 146B7 reduced thé severity of

pobpsasiss, amnmrqsﬁpéﬁ:amm metht Gefat Indeedy tr€stment wabddoB7 resulted
tr.eat rrent th 146 uI ted

dycti
20 | i ol pedictign 1 P amisrRimpr oy eofderion SRk in it Hviding

dikétafih B&teK ShdIn sfé@é’fft&@ﬁ a1aREkaioRisSA Y8k S CID mice.
par akeratosis in human/ SCI D nmice. Exanple 12 Human

ant| -1L-15 anti body 146B7 recogni zes receptor bound

B T 355 SRR el 1 P50 eceptor-bouna 11
Annandal e, NJ, USA, MDX015. Raji cells with

constitutive expression of IL-15Ra (Martin d ennie,
25 Tdgshaempopadsar ch Laboratory, Sout hanpton Gener al

HoSPi t §lr, G POURARTRERRY ity (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.).
30
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30 -82 WO 2004/ 076620 PCT/1B2004/ 000484 Biotinylation
of 146B7 and human | gG N hydr oxysucci ni m do-biotin

w@ Siogorpemas first diluted in DMSO (final di | BET/DB2004/000484
100 mg/ M) and then in 0.1 M NaHC®3 (final dilution: 1
ng/ m Sigma Per 1 ng of antibody (diluted in 1
m Bipti0atidn taind $§Gn was added (dark, 2hrs,

§|Ti)ae5aAFty'z§*?~?‘ it idbents [SEms) Bt iRRguedin DMSO (Gna
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pl at es re bat ed PB&%S% chi cken serum (2%
REPEGESP ‘ﬁ)netlx OsRESH r(i')n%lt Qumg 0505 Tween 20:
PBST), plates were subsequently incubated with several
di lutions of 15 unlabeled IL-15 (50 |, RT, |Imunex,

10 Sainding of USIR7 toMi +BF — ID-lﬁRmdoﬁmlemlb\oELISA at ed
anti bodies were added to the wells (50 1)
concentrat i T CORHRG (QYERESH @t roogfighp F)aﬁ tom mlcrotlter
Af P r
mp?l}eﬁ%s(é@@i?&ﬁ%&g‘% ESE%-% l(g{&?r é&te\;m‘ﬁ%f 1hﬁE%H91?§, T\@N, @gA), plates were
stin@ibiad ivdthPR® biyd blgickssy eelis KQ%,e]R@)(dSGimﬁﬁ (ACﬁdBwashlng in PBS (+
Anst erdam Net herl a ds) diluted 1:;10,000 i n PBST-C
( B JW&G@%?&#%@@H aAeSFy SU thpmﬂnﬂy mephatsd yrithsegakdilutions of

uba)l \Ng
15 TBERIES P RIEE tiohud i RALEE DAY AR S0 migures, bigtinytated
Dlas’r'iﬂb?&iiési Wére aPl@é&ltbG:héTWeﬁﬁ(Smﬂﬁn diffeRBT SncbitAtRns (90 minutes at
according to the manufacturer protocol . Col or

r saenitenpeairet ddise tvaghing IIQP/BSBmlaﬁes; wats incytgted (50 minutes at room

Pl 3y el By e Lo S T, ymsterdam,
UWher@ﬁdﬁldmdtdagl m 0dHBBIBS DO (PBST and!2% ¢hiBkeOs@hRY Mhally,

Raji cells Raji cells are pre-incubated 20 m nut es at
20 4®lat9ﬁ were voshof ansrsubssiuertly meu@é?dmt S (aedtigtdm

RS T S e o s

Weblulffs; acﬁﬁﬂhﬁg)toilthe ﬁianﬂfaﬁﬁ)@érésj)rbdocalO COdlomsctivtdedb stopped with 2%
several concentrations (diluted in FACS buffer with

109 hussidh (X8 s Bindige wag @‘@ﬂuq’t% 188 PRYN ARS8 BLIB jrreader (Bio-
Sofeﬂ]lgéf}u%%engsf' g}mggﬁl,‘p@f,%@ﬂ).t wice in FACS

25

Binding of 146B7 to 11.-15 — IL-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%
NaNOs). 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
buffer, 50 ul of biotinylated antibodies (146B7 or hIgG1) was added to the wells (30
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buffer, 50 gl of biotinylated antibodies (146B7 or

hlg@) was added to the wells (30 -83 WD 2004/076620
WEMANBBR0D4/ 000484 mnutes at 4C). After washPCIB20040080484

in FACS buffer, 50 | of streptavidin- phycoerythrin
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7o Bernhard S. L., Jones D., Kay R M, Hggins KM,
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hRederencg8k nonocl onal anti bodies froma novel strain
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25 patients with early rheumatoid arthritis. N Engl J] Med 343, 1586-93.
Fehniger T.A. and Caligiuri M.A. (2001) Interleukin 15: biology and
relevance to human disease. Blood 97: 14-28.
l Fishwild D.M., O’Donnell S.L., Bengoechea T., Hudson D.V., Harding
F., Bernhard S.L., Jones D., Kay R.M., Higgins K.M., Schramm S.R. and Lonberg N.
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minilocus transgenic mice. Nature biotechn. 14: 845-51.
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(i) SEQID NO7; 15 (ii) a sequence which is at |east
90% honol ogous, preferably at |east 95% honol ogous,

wa@pa4mngeeo pref erably at | east 98% or at | east POP¥S2004/000484
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honol ogous to SEQID NO 7; or (iii) a fragment of the
sequence defined in (i) or (ii), which retains the
aflWe claymt 0 specifically bind to human IL- 15. 20 3.
The anti body of claim1, conprising (i) SEQ ID NGs:5
and 8; (ii) SEQID NGs:6 and 9; (iii) SEQ ID NGs:7

and 10; 25 (ji v) %ﬂ@ﬁ&ﬂ%ui{’ﬁeﬂg‘}ﬁoﬁcf‘orﬁf attfRAY widde sgre]:céiﬁcally binds

honol ogous, preferably at st 95% honol ogous,

mbe bupae Ied apdompadtsitgemd d¢asO@e CIOR saqudneasele@edgrom the group
honol.ogous. to the sequences defined in (i), (ii) or
(CPRYSUNgOL ) fragments of the sequences defined in

(i), (i), (1 id))SE mHNOs:5, Wiz ch o ghim the ability to
specifically bind to hunah 1L-15. 30 -87 WO
2004/ 076620 (BPCRqn8Rred whixhoug 4t last §0% malbgaells, peferdtdy ai least

s2af g, e sSProisRably. o ot S5 Edepst SR oilplogous to the

akgnhcdseREhedIan®! ogous, preferably at |east 5 95%
honol ogous, and nore preferably at | east 98% or at

| east 99% hdHb fsgmestsiod therequensguidefined in &) on€d, whichirgtain the
an@q(d 11 d of the uences defined in (i) or
(:3?511?y1\cﬂ1| g{‘ﬁl%r%e a?%latt%{éum%\%lnﬁi?ﬁy to specifically bind

to human IL-15. 10 5. The anti body of claim1,

conprising (i) SEQID NGs:5, 6, 7, 8, 9, and 10; (ii)
sequences Wi ch ame aatibedypficlamol. emprisgsus

oot oranly 2 FEEEONED" o "ot “Teast 9% homl ogous to
the sequenc#pa skefuemedvhich {si gt least 905 homiolggohis, pyererably at least 95%
? {l?@}nrc])fo g%gg, and more gleeffclsrglsl(}jl at {]eagtl 380 0, lor (alt 1e)¢1ét 9v9\,h% ﬁg]mglgtgoadsnto SEQID
NO:7; or
(111) a fragment of the sequence defined in (i) or (ii), which retains the
ability to specifically bind to human IL-15.

3. The antibody of claim 1, comprising

(1) SEQ ID NOs:5 and 8;

(ii)) SEQ ID NOs:6 and 9;

(iii) SEQ ID NOs:7 and 10;

(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.
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ability to specifically bind to human IL-15. 6. An
i sol ated human nonocl onal anti body which specifically

whrwd®7662® hurman | L-15, conprising a heavy chaP@I/IB2004/000484
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vari able region with am no acid sequence 20 SEQ ID

NO 2; or a sequence which is at |east 90% honol ogous,
preferably d | eddte @Ebodyhafimbdioghwempaisthgrabicast four CDRs selected
preferably at |east 98% or at |east 99% honol ogous

WO SEQ 1D N0 2. 7. An isolated human monocl ona

anti body whipsERpesNoOEsild, y, fiondsd 1&5 to human | L-15,
conprising a’'light chain variable region with am no

aci d sequendB) S@EgendepwWhiBhare girleast S8Uuiameelogdtiscprefagatdy at least

GRSt R RGP RL Ars B81e, SRR S orgrhomotogous to the
| erionORechiaB®lo@RUsd Wi th SEQ ID NO 4. -88 WD

2004/ 076620 PCT/1'B2004/ 000484 8. An_isol ated human .
nonocl onal &Hbifisgmentateféhe sspecrices defined ini(h e (i)t whishaetain the

I g L.eh & nhi Ri L. spSkgnalling via the

I Ebll@oy%%%g?lwg%lﬁstc})g%@# Ig‘é:l Y binding to an epitope

| ocated on the "y-chaih interacting domain of human

IL- 15, and which inhjbits trans-signalling on

nei ghbor i ng3cel | sThepHbedyiefglaimel, pompes®EZor t he (3-

and 5 y-chai Wl S .anot her cyt oki ne
recept or. 9.(ﬂ§nﬁfls]gmsé% 6h4(|’rLr8é%’ %ocﬁg%l onal anti body

whi ch speci fliirseqhgndes wiiich areatteash B0Yo homddognd, peletdbly at least

i rferes with IL- 15 receptor a-, B- and y-chain
S8 TsmpiSects, st g tpelsTeRRE Teahasvanr arast s Homologous to the
aBdqueRsts dth&dins@eet fical ly binds to human IL-15 and

2

which inhibits asSenbly on nei ghbouring cells

expressi ng Bii) fragments off Hierssquacpnddafinet it figot (iD),1®hich retain the
receptor or..another. cytokipe. receptor. 11. The
aﬁﬁlﬁ@g)t&;pgtflﬁg&gfwg,to m?neﬁﬁli'he ant i body al so

inhibits 15 assenbly on nei ghbouring cells expressing

B- and y-chains as part of the IL-15 receptor or
anot her cyt 6ki ne Amnsigelpted hunap monogienhlbantibbdy whichispecifically binds

prevent i Ry isorder ;that jis associated wth.an .

oV EN Bl 8T EBRSAT A ol TRARTE R iR i sequence

d SEQr ByNaL;i 621 sefjudndé imbichii9 Bt 162D 90% kumEIBgdus; gfeferably at least 95%
i nduced effects is beneficial, conprisin

abeinplogpes, apg moase prefuphly et least 98%ep oa pilgash 3&%ﬂlomologous with SEQ
rTﬁngb:gnal anti body which specifically binds to human

I L- i'n an anount effective to treat or prevent the

di sorder. 13. A nethod of claim 12, wherein the

di sorder is_selected fromthe 25 group consisting of .
arthritides/- conheciFelgied ipman magosionalerndibody which specifically binds

ORI WtRAd R - P4 o priding A 16K Shain 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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neurol ogi cal disorders, gastrointestinal and hepatic
di sorders, allergic disorders, henmatologic disorders,

W@ koon/othiesor der s, pul nonary di sorders, nali gnanPCEEE2004/000484
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transpl antation-derived di sorders, endocrinol ogic
di sorders, vascul ar disorders, gynecol ogica
di sorders and i KeiblaedhutismeaseslondDartibodAwhixhhepecififally binds

claim 12, ejn . the di ' . . ‘
i B Brrd o hinh i 25 FiRbf e v RE R SRG BBy sptifically
Iiiss o antdpitope lesated oulthey-ghaiy éntereeting dagnaig of ﬁgman IL-15, and
li&C s %r%gs-gfgﬁgﬁihﬁ ShERnPlg SiReAPRssinSthe y-chain or the B- and

y-chains as part of IL-15R of another cytokine receptor.

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.  An isolated human monoclonal antibody which specifically binds
to human IL-15 and which inhibits assembly on neighbouring cells expressing - 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
assgmbly on neighbouring cells expressing B- 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
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
group consisting of arthritides, connective tissue disorders, ophthalmélogical disorders,
neurological disorders, gastrointestinal and hepatic disorders, allergic disorders,
hematologic disorders, skin disorders, pulmonary disorders, malignancies,
transplantgtion—derived disorders, endocrinologic disorders, vascular disorders,

gynecological disorders and infectious diseases.

14. A method of claim 12, wherein the disorder is selected from the
group consisting of ankylosing spondylitis, systemic lupus erythematosus, ulcerative

colitis, allograft rejection and grafi-versus-host disease.
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